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MpeanucnoBue
CBepeHus o cBofe npaBun

1 WCMNOJIHUTENb - OOwectBo C OrpaHNYEeHHOW OTBETCTBEHHOCTbIO "[lpoekTupoBaHue,
obcnegoBaHus, UCNbITaHUS CTPOUTENbHBLIX KOHCTPykumi" (OO0 "TTONCK")

2 BHECEH TexHu4yeckum komuteToM no ctangaptmnsaumm TK 465 "Ctpoutenscteo”

3 MNOArOTOBIEH k yTBepxaeHuto [enapTaMeHTOM rpagoCTPOUTENbHON AeATENnbHOCTU W
apxmutektypbl  MuHUCTEpCTBA CTPOUTENbCTBA U XUMULIHO-KOMMYHanbHOro Xxossnctea Poccunckon
®epepaumun (MuHcTpon Poccun)

4 YTBEP>XOEH npukazom MuHucTepcTBa CTpPOUTENbCTBA U XUMULLHO-KOMMYHAaNbHOMO XO035MCTBa
Poccuiickonn ®egepauum ot 16 aekabps 2016 r. N 986/np 1 BBeaeH B aenctane ¢ 17 noHs 2017 r.

5 BAPEMMCTPUPOBAH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEerynupoBaHuio U
meTponorun (PocctaHaapT)

6 BBEJEH BINEPBbIE

B cnydae nepecmompa (3amMeHbl) unu OmMMeHblI Hacmosiuea2o ceoda rpasusl coomeemcemaeyru,ee
yesedomrneHue bydem onybnukogaHo 8 ycmaHosrneHHoM ropsidke. Coomeemcmesyrowas UHGopMayus,
ysedomrieHUe U mMeKcmbl pasMelwaromess makxe 8 UHghopMayuoHHOU cucmeme oblwe20 nonb308aHust - Ha
oguyuanbHom catime paspabomyuka (MuHcmpoul Poccuu) 6 cemu UHmepHem

BBeneHune
HacTtoawun csoa npaBun pa3paboTaH B COOTBETCTBUM C TpeboBaHuaMU dedeparnbHbiX 3aKOHOB OT
27 pekabpsa 2002 r. N 184-9®3 "O TtexHudeckom perynupoBaHun”, ot 30 gekabpsa 2009 r. N 384-03
"TexHu4yeckui pernameHT o 6€30MacHOCTU 34aHUIN N COOPYXKEHNIA".

Pabota BbinonHeHa OOO '"TIONCK" (pykoBogutenb paboTbl A-p FEON.-MWH. Hayk, npod.
I.C.LLlecmonepos). MNMpn pa3paboTke HaCTOSILEro cBoAa MpaBuil ObIIM MCMONb30BaHbl Npeanoxexdnss AO
"UHNUNC" (o-p TexH. Hayk, npod. I.C.[lepeceneHkos, O-p TeXH. Hayk, npod. A.A.LlepHaHm, KaHA. TEXH. HayK
B.U.KazapkuHa, [.I"Opnos, C.A.HenobumyeHko, wHx. B.B.BonoduH), ®IbOY BO "Tynbckui



rocyaapcTBeHHbIM yHuBepcuteT" (4-p TexH. Hayk C.B.AHyugepos, ao-p TexH. Hayk, npod. H.C.bynekives, o-p
TexH. Hayk, npod. I1.B.[ees, o-p TexH. Hayk, npod. A.C.Cammarnb, O-p TEXH. Hayk, npod. H.H.@omuesa),
OAOQO "MeTtporunpoTtpaHc" (o-p TexH. Hayk, npod. U.A.[Jopmar), OAO "JleHmeTporunpotpaHc" (4-p TEXH.
Hayk K.[1.6e3po0Hsbill).

1 O6nacTb npumMeHeHus

1.1 Hactosawwmin csog npasun criegyeT cobnogate Npyv NMPOEKTUPOBAHMM CKOPOCTHBLIX Marncrpanen,
MarucTpanen ¢ NpevMMyLLEeCTBEHHO NMacCCaXXUPCKUM OBWXEHUEM, 0COBOrpy3oHanpsKeHHbIX Maructpanen u
xenesHblx pgopor kateropun |-V, aBTomMobunbHbix gopor obuwiero noneb3oBaHus kaTeropun -V,
METPOMOMNTEHOB, CKOPOCTHbIX FOPOACKMX [AOPOr M MarucTpanbHbIX YhuL, Nponerawwmx B panoHax
CencMU4HOCTbLI0 6-10 Gannos.

1.2 HacTtosawwmin ceog npaBun He pacnpoCTPaHSETCA Ha Xene3HOAOPOXHbIE NYTU C NOBbILLIEHHBIMW MO
cpaBHeHMo ¢ npegycMmoTpeHHbiMn CI1 119.13330 Harpyskamu OT XenesHOOOPOXHOro TpaHCmopTa U Ha
BbICOKOCKOPOCTHBbIE xerne3Hble goporu (cebiwe 200 km/4).

MpumeyaHne - Tpy NPOEKTUPOBaHUN COOPYXEHWUN Ha >XenesHbix goporax kateropum V no CIl1
119.13330 1 Ha BHELUHUX KEeNe3HOAOPOXHbIX NYTAX NPOMbILLSIEHHbIX NPEaNPUATUIA CENCMUYECKNE HArpy3Ku
crnefyeT yuuTbiBaTb, €CNU OTKa3 3TUX COOPYXEHWA MNpu 3eMneTpsceHuy Breyet 3a cobow Tskenble
coumanbHble, 3KOHOMWYECKME UMM IKOMOTMYeckue nocneacTBms. VICKNYeHne aHTUCENCMUYECKNX
MEpPONpUSTUA NPU  HOBOM CTPOUTENLCTBE, PEKOHCTPYKLUMM U  KanUTarnbHOM PEMOHTE YMOMSIHYTbIX
COOpYXEHUI [JonyckaeTcsa MNo NpeacTaBfiEeHM0  reHepanbHOro  MPOEKTUPOBLUMKA, YTBEPXKOEHHOMY
3aKas34yMKoM, Npu ycrioBumn cobnogeHns TpeboBaHuin coumanbHOM U 3KONormyeckor 6esonacHocTu.

2 HopmaTuBHbIe CCbISIKK
B HacToswem cBoae npaBun NCMorb30BaHbl HOPMATUBHBIE CChINIKM Ha cneayoLwme JOKYMEHTbI:

FOCT 5264-80 PyuyHas gyroBasi ceapka. CoeanHeHusi cBapHble. OCHOBHbIE TUIMbl, KOHCTPYKTUBHbIE
3NEMEHTbI U pa3mepbl

FOCT 14959-79 TlpokaT W©3 pPECCOPHO-NMPY>KUHHON YrNepoauCTOn W  NerMpoBaHHOW CTanw.
TexHu4eckme ycnosus

FOCT 27751-2014 HagexHOCTb CTPOUTENbHBIX KOHCTPYKLMI 1 OCHOBaHUN. OCHOBHbIE MOMOXEHWS
CI 14.13330.2014 "CHwuI1 1I-7-81* CTponTenbCcTBO B cericMmnyeckmx panoHax" (¢ nameHeHvem N 1)
CI122.13330.2011 "CHwuI 2.02.01-83* OcHOBaHWs 34aHUIN U COOPYXeHUR"

CI124.13330.2011 "CHwuI 2.02.03-85 CBanHble dyHOaMEHTb!"

CI 34.13330.2012 "CHwuI1 2.05.02-85* ABTOoOMObBUNbHBIE AOpPOrK"

CI 35.13330.2011 "CHwuI1 2.05.03-84* MocTbl n Tpy6b!"

ClN 63.13330.2012 "CHull 52-01-2003 BeTOHHble M Xene3obeTOHHble KOHCTPYKuMU. OCHOBHble
nonoxeHns" (¢ nameHexHmsamn N 1, 2)

CIn 119.13330.2012 "CHwul1 32-01-95 Xenes3Hble goporn konen 1520 mm"
CI1120.13330.2012 "CHwuI1 32-02-2003 MeTpononuteHsb!" (¢ usmeHeHnem N 1)
CIn 122.13330.2012 "CHwul 32-04-97 TOHHENM Xene3Ho40POXHbIE N aBTOAOPOXHbIE"

MpumeyaHwue - MNMpn NONb30BaHMM HACTOSALWMM CBOAOM MpaBui Lenecoobpas3Ho NpoBepuTb OeNCTBue
CCbINTOYHbIX OOKYMEHTOB B MH(OPMAaLVOHHON cMCTeMe OOLero nonb3oBaHWs - Ha odUUManbHOM canTe
degepanbHOro opraHa WCMNOMHUTENbHOW BracTu B cdepe cTaHgapTu3aumm B CeTU VIHTepHeT umm no
eXerogHomy WHPOPMaUMOHHOMY YykasaTento "HauuoHanbHble cTaHgapTbl”, KOTOpbIA onybnukoBaH no
COCTOSIHMIO Ha 1 sHBaps TeKyllero roga, U Mo BbiMyCkaM €XeMeCAYHOro MHAOPMAaLMOHHOIo ykasarterns
"HauunoHanbHble cTaHdapTbl" 3a Tekywun rod. Ecrnv 3ameHeH CCbINOYHbLIN OOKYMEHT, Ha KOTOpbIM AaHa
HeJaTUpoBaHHasA CCblfika, TO PEKOMEHOyeTCsl UCMOoNb30BaTbh AEUCTBYIOLLYIO BEPCUI0 3TOr0 OOKYMEHTa C
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yYeTOM BCEX BHECEHHbIX B JaHHYI0 BepCU0 U3MeHeHWin. ECnin 3aMeHeH CCbINOYHbI JOKYMEHT, Ha KOTOpPbIN
[laHa [aTuMpoBaHHas CCbifka, TO PeKOMeHOYeTCs MCMoNb3oBaTb BEPCUI0 3TOTO AOKYMEHTa C yKasaHHbIM
Bbllle roaoM yTeepxaeHus (NpuHsaTus). Ecnv nocne yTeepkaeHWUs HACTOSALLIEro cBoAa NpaBun B CCbINOYHbIIA
[OKYMEHT, Ha KOTOpbI AaHa AaTUpOBaHHasH CCbifika, BHECEHO M3MEeHeHWe, 3aTparmBatolLlee nosiokeHue, Ha
KOTOpPOE [aHa CCbifika, TO 3TO MOJIOKEHNE PeKOMEHOYETCS NPUMeHsTb 6e3 yyeTa JaHHOro n3MeHeHus. Ecnn
CCbINTOYHbIA [OKYMEHT OTMeHeH 6e3 3ameHbl, TO MOJIOKEHWe, B KOTOPOM [aHa Ccblflka Ha Hero,
peKkoMeHOyeTCsl NPUMEHSATb B YacTu, He 3aTparvBatoLlen 3Ty ccbinky. CBeeHns 0 AeUCTBUM CBOAOB NpaBusl
LenecoobpasHo npoeepuTb B PegeparnibHOM MHDOPMALMOHHOM (DOHAE CTaHa4apTOB.

3 TepmuHbI M onpepeneHus
B HacTodwem cBode npaBun  MPUMEHEHbl criefylolimMe TepMUHbl C  COOTBETCTBYHOLLMMMU
onpegeneHnamu:

3.1 amopTusaTopbl: YCTPOWCTBA, YMEHbLUAIOWME CENCMUYECKYIO Harpysky 3a CYeT M3MEeHeHus
nepvnoaoB n hopM coBCTBEHHbIX KOnebaHni CoopyXeHus.

3.2 aHKepbl (BepTuKanbHble): KOHCTPYKUUM, CBSA3bIBAOLIME OMOPbI C MPOSETHLIMU CTPOEHMSIMU
MOCTOB Ansl NpeAoTBpaLleHns NoaGpackiBaHMs ONOpPHbLIX Y3r1oB 6anok u depm.

3.3 aHTucencmmuyeckne wmeponpuaTun: COBOKYMHOCTb Mep, BbINOMHSAEMbIX Ha BCexX aTanax
CO30aHusa U 9KcnyaTauum COopyKeHust (M3blCKaHUs, NPOEKTMPOBaHWe, NOCTPOWKa, COAepXKaHue) B Lensax
obecneyeHns CENCMOCTOMKOCTU HECYLUMX KOHCTPYKUMIM MpU  3eMMeTPACeHMAX pacyeTHOM Ccunbl U
6e3onacHOCTV ABWXKEHUS B paioHe CTUXMIHOrO BeacTeus.

3.4 aHTUcelcMmuyeckue ycTpoucTtBa: CreunanbHble KOHCTPYKTUBHbIE 3reMeEHTbl, co3gatoliune
CYLLIECTBEHHbI NONOXUTENBHbIV 3DdEKT NpY pa3pyLLUMTESNIbHOM 3eMIeTPSICEHNM.

3.5 O6ydrepbl: YCTpoOCTBa, CHWXAlOWME HaMpshkeHVs MNpW  yOapHbIX Harpyskax B MNPONETHbIX
CTPOEHNAX MOCTOB.

3.6 aemndpepbl: YCTPOWCTBA, NOrMoLaloLLmMe SHEPIUIO KonebaHnin COOPYKEHWUS NPY 3eMINETPSACEHUN.

3.7 KapTbl obOwero cencmmyeckoro panoHupoBaHusa; OCP: Komnnekt u3 Tpex kapT,
nokasblBaloOWMX pacnpegeneHne B MNEepBOM NPUBNMXKEHUN CEWCMUYECKON OMacHOCTU MO Tepputopun
Poccuiickon ®depepaumm ¢ BEpOATHOCTbIO NPEBbIWEHUs kapTupyemon 6annsHoct 10, 5 n 1% 3a uHTepsan
BpemeHn 50 neT vnu co cpegHMM WHTEPBAnoOM BPEMEHW MEXAy 3eMIIeTPSACEHWsIMU yKa3aHHOMW Ha KapTe
cunbl 500 net (kapta A), 1000 net (kapta B) n 5000 net (kapta C).

3.8 knaccudcdukauus no cerMcmocToukocTu: [logpasgeneHne COOPYXXEHWA Ha Khaccbl B
3aBMCMMOCTM OT AONYCTUMOW BEPOATHOCTM MPEBBILLEHUSA PACHETHOW CEMCMMYECKON Harpy3ky 3a nHTepsan
BpemeHu 50 ner.

3.9 kmacc cencmoctonkocTu: CucremHas egvHuua, MO3BONSALWAA YNnopsA0YNTb MHOXECTBO
COOPY>KEHWI NO CBOWCTBY BblaepkuBaTb 6e3 paspylleHus 3eMneTpsceHns, NOBTOPSIOWNECS C pasfiM4yHoOn
yacToTom (B cpegHem oauvH pa3s 3a 500 neT unu pexe) B MecTe pacnonoxeHus obbekTa.

3.10 kKoMOGUHMPOBaHHbIE aHTUCENCMUYEckme ycTponcTea: KoHCTPyKUuK, BbINOAHSAWOWME YHKLMN
OBYX 1 Bornee aHTUCENCMNYECKNX YCTPOMCTB (amopTm3aTopoB, bydepoB, aemndepos 1 ap.).

3.11 ko3db(pULMEHT WHXKEeHepHO-reororM4eckon o6GCTaHOBKM (YCNOBMW Ha  MecTe
cTpouTenbcTBa): [lonpaBka K HOPMAaTMBHLIM aMMIUTYOHBIM XapakTepuUcTukam konebaHum rpyHTa,
yuuTbiBawllasi BMAUSHWE CENCMUYECKUX CBOWCTB pacyeTHOW TOMWM T[pyHTa Ha WMHTEHCUBHOCTb
CenCMUYEeCKoro BO3AENCTBMS.

3.12 koacbpuLMEeHT HeCcTaHOAPTHOrO raweHusa KonebaHun: lNMonpaBka K CENCMUYECKON Harpyske
OT MacC COOpYXeHUs, yuyuTbiBalOLWlass OTKINOHEHVWE [eKpemeHTa ynpyrux konebaHunm obbekta oOT
CTaHOapTHOrO 3Ha4YeHusl, B TOM yucre 3a cyet paboTtbl gemndepos.

3.13 koadchumumeHt penbeca MecTHocTU: [lonpaBka K HOPMATUBHBIM  aMNAUTYAHbIM
Xapaktepuctvkam konebaHum rpyHTa, yuuTbiBawLWlas BIMAHME TeoMOpPEONIOrMYECcKMX YCIOBUMN Ha
WHTEHCUBHOCTb CENCMUYECKOrO BO3OENCTBUS.



3.14 «koacpcpuumeHT cencmuyeckoro pexumma: [lonpaBka K HOPMATUBHBIM aAMMUTYAHBLIM
XapakTepucTukam konebaHui rpyHTa, Y4nTbiBaloLLlas OTKIOHEHWE MaTEMaTUYEeCKOro OXuaaHus uHTepsana
BPEMEHN MeXAy 3eMMETPSACEHMSIMU pPacyYeTHOW cunbl OT 3HAYEHUM CpedHEero nepuopa, ykasaHHOro Ha
BblOpaHHOM Ans npoekTnpoBaHus kapte OCP.

3.15 koadcpuumeHT yueTa Heynpyrux pecopmaumn: [lonpaBka K CENCMUYECKOM Harpyske,
yuuTbiBawLlasi BIUSIHUE Ha CENCMUYECKYID Harpy3ky OT MacC COOPYXEHUsl, CHUXKEHWS >KECTKOCTU
KOHCTPYKUMI W YBEMNWYEHUS pPacCesHWUs dHeprum konebaHun m3-3a NosBMEHUS TPEeLUH U MracTU4eCcKnx
aedopmaumii B YacTsIX COOPYXKEHWUSI U TPYHTaX OCHOBaHWA yHOAMEHTOB.

3.16 Hopmanu3oBaHHbIA CMEKTP CEeNCMMUYECKOro BO3AEUCTBUA Ha COOpYXeHue (cnekTp
peakuMmn ocuunnATopa Ha cemcmmuyeckoe Bodaencteue): Hanbonblee yckopeHue konebaHui macchbl
ocumnnaTopa npu 3emMneTpsaceHny B JONAX MAKCMMarbHOro yCKOpeHus konebaHun rpyHTa B 3aBMCMMOCTU
OT nepuoda cobBCTBEHHbIX KomnebaHun ocuunnsaTopa; ornbawwas HOpPManu3oBaHHbIX  CMNEKTPOB,
NOCTPOEHHasA ANS MHOMUX 3eMEeTPSCEHUN, UCMNOMb3yeTcs B BMAE KOIPMUUMEHTa ANHAMWUYHOCTU Npwu
onpegeneHnn CencMnYECcKon Harpy3km OT Macc COOpPYXEHUs CNeKTpanbHO-MOoA4anbHbIM METOAOM.

3.17 HopmaTuBHble amnnuTyAbl kKonebaHun rpyHTa: [lpMHMMaemble NpU NPOEKTUPOBAHWM
COOPY)XEHUN B KayeCTBE WCXOAHbIX XapakKTePUCTMK CEeNCMWYECKOro BO3AENCTBUA MaTemMaTuyeckue
OXnaaHna HambonblUMX amnauTyn nepemeLleHuid, CKOPOCTeN U YCKOPEHWW FOpW3OHTasbHbIX KonebaHui
CpegHnx No CEMCMUYECKNM CBOMCTBAM FPYHTOB Ha POBHbIX y4acTKax MECTHOCTM, COOTBETCTBYIOLINE cune
3eMneTpsaceHns], ykasaHHOW Ha HopmaTueHow kapte OCP.

3.18 pacuyeTHoe 3emneTtpsiceHune: [pyHMmMaemoe npu pa3paboTke aHTUCENCMUYECKUX MEPONPUATUIA
3eMneTpaceHne, XapakTepUCTUKWM KOTOpPOro onpeaensalwTcd C  y4eToM npefenbHo  AonycTUMOro
CENCMUYECKOTrO pucka MNpu MNPOEKTUPOBAHUN COOPYXEHMUS, WCCNEAOBAHUM MO YTOYHEHMIO MCXOOHOW
CEeNCMUYHOCTM U MO CEeNCMUYECKOMY MWKPOPaMOHMPOBAHMIO Yy4yacTka CTPOUTENbCTBA, YCTAHOBIEHHbIX
HOpPMaMu OrpaHNYeHNn Ha pacYeTHYI0 CENCMUYHOCTb.

3.19 ce#icmumyeckuit puck R: Mepa CENCMOCTOMKOCTM TPaHCMOPTHOIO COOPYXKEHWS, paBHast
BEPOSITHOCTM MPEBLILUEHNSI PAcCYETHON CeNCMUYEcKoi Harpysku 3a MHTepBan BpemeHu 50 feT; cBsi3aH C
BEJIMYMHON cpedHero WHTepBana BpeMeHu T Mexay 3eMIeTpPsACeHUSIMU pPacyeTHOW Cumbl B MyHKTE
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cTpouTenscTea oopmyromn

3.20 cencmocTomKocTb: CnoCOBHOCTb COOpyXeHus Bblagepxusatb 6e3 nonmHoW noTepwu
SKCMIyaTauMOHHbIX CBOWCTB (HAcTymnfeHWst OJHOro U3 npefenbHbIX COCTOSIHUIA NepBON  rpynnbl)
3eMIeTPACEHNsI pac4HEeTHOW CUMbl (MHTEHCMBHOCTH).

3.21 cneKkTpanbHO-mMoganbHbIN MeToA: MeToa oOnpegeneHnss CEMCMUYECKOW Harpysku B
3aBMCMMOCTM OT PacyYeTHOrO YCKOpPEHUs KomebaHwi rpyHTa B OOMSX YCKOPEHWs Cunbl TSKeCTW, Beca
OTAenbHbIX YacTel COoopyXeHus, nepnogoB U OopM COBCTBEHHbIX KonebaHui obbekTa, AekpemeHTa
konebaHuii No OCHOBHOW dhopme.

3.22 cTonopbl: YCTpOWCTBa AN YAepXaHUsi NPONETHLIX CTPOEHUI MOCTOB OT CABWra U3 NPOEKTHOro
NOJSIOXEHUSA MPU 3EMIETPSCEHUN.

3.23 cuenHble ycTponcTBa: KOHCTpyKLUMK, CBA3bIBAKOLME KOHLbI COCEOHUX Pa3pe3HbIX MPOSIETHbIX
CTPOEHUNn mexgy cobol B Lensx NpeaoTBpalleHusi OOpyLUeHWs MPOSIETHbIX CTPOEHWIA Ha TPYHT npwu
3eMneTpsCceHnn.

4 OCHOBHbI€ NONOoXeHUs

4.1 TpaHCNOPTHbIE COOPYXXEHNSI B CEMCMUYECKMX palioHax, rPyHTLI B NOJIOCE OTBOAA U NpuneraLme
CKIOHbI CriefyeT paccMaTpvBaTb KaK COCTaBHblE 4YacTW €4MHOW MPUPOAHO-TEXHUYECKOW CUCTEMBI,
noaBepramrLLenca npu 3emMneTpsiceHUAxX nopaxarLwmmMm daktopam (BO3AEeUCTBUMAM) B BUOE CENCMUYECKUX
BOMH B TPYHTE, BEpTMKalbHbIX W TFOPU3OHTANbHbIX MEPEMELLEHUN KPbLIIbEB Pa3fnioMa, TEKTOHUYECKUX
pa3pbiBOB 3€MHOW NMOBEPXHOCTM, CEMCMOOMNON3HEN, 06BaNoB, CHEXHbIX NTABWH, CENEBbLIX N BOAHO-MECYaHbIX
MOTOKOB, Pa3XWKEHUS TPyHTA, LyHaMK, 3aTOMIMEHUS Y4aCTKOB MECTHOCTM U3-3a €€ OMNyCKaHus wunm
o0pa3oBaHMsi CENCMOrpPaBUTALMOHHBIX W CEACMOTEKTOHMYECKMX [amM0 B JONuHAX pek u  Apyrux
COMPOBOXOalLWMX 3eMNETPSCEHNA BO34ENCTBUMN.

4.2 Meponpuatua no 3almte TPaHCMOPTHbIX COOPYXEHWWA, TPyHTa CTPOUTENbHbIX MNIOWaZoK U
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npuneraiwLLmx CKNOHOB OT 3EMIETPACEHUIA pacyeTHOW Culbl pa3pabaTbiBaloTCA 1 OCYLLECTBATCA B LENAX
MUHMMMW3aLMM  cOUManbHbIX MOTEpPb, OSKOHOMMYECKOTO W 3KOMOrMYeckoro yuiepba nocpeacTsom
NpegoTBpalleHnss oTkasa  TPaHCMOPTHOM  UHMPACTPYKTYpbl,  (PYHKUMOHWPOBaHWE  KOTOPOM  Mpu
ypesBblyalHbIX CUTyauusix HeobxoauMo Ans oGecneyeHusi crnacaTtesfibHbIX, aBapuHbIX U HEOTHOXHbIX
BOCCTaHOBMUTENbHbLIX paboT, ANsi OKa3aHWsl BCEX BMOOB MOMOLLM NOCTpagaBLIEMY HACENeHWto, BKIoYast
BO3MOXXHYI0 3BaKyaLyto fnoaen U3 paioHa CTUXUIAHOTrO GeacTBus.

4.3 Meponpudatvsa Mo 3awmte OT 3eMIIETPSACEHUA OOIPKHbI NMpedycMaTpuBaTbCs B TaKMX COCTaBe U
ob6beme, 4YTOObI OOBEKT BblAEPXKaN 3eMMETPACEHNE PacYeTHOW CUMbl U CONYTCTBYIOLLME EMY NOpaxarLime
akTopbl 6e3 0obpyleHMs HeCyLMX KOHCTPYKUMW W nNpuneralwLlimMx CKMNOHOB, a Takke 6e3 Takux
NOBPEXAEHUN, KOTOPbIE MOTYT CTaTb NPUYMHON aBapuii TPAHCMOPTHLIX CPEACTB UMK BbI3BaTb NpeKpalleHne
OBWXEHWS TpaHCnopTa B pe3ynbTaTe 3eMneTpsaceHns.

44 PacyeTHOe celcMuyeckoe BO34eNCTBME (pacyeTHas CEWCMWYHOCTb) Ans  OOBbEKTOB
TPaHCMOPTHOrO CTPOUTENLCTBA OMpeaenseTcs B 3aBUCUMOCTM OT YCTaHOBMEHHOro B Tabnuue 4.1
OOMyCTMMOrO CEeNCMUYECKOrOo pucka Mpu MPOEKTUPOBAHMU COOPYXEHMUS, CENCMUYEecKon OOCTaHOBKM B
panioHe (NMyHKTe) CTPOUTENbCTBA, a TaKkKe WHXEHEePHO-reonorM4yecknx u reoMopgonormMyecknx ycrnoBui Ha
y4yacTKe pacriofioXXEHUs1 COOPYXXEHWUSI UMM 30aHWS C y4ETOM OrpaHWYeHWid Ha pacyHeTHY CEeNCMUYHOCTb,
yKasaHHbIX B 4.8.

lMpumeyaHwue - B 3aBUCMMOCTM OT JOMYCTUMOrO CENCMUYECKOTO pUCKa TPAHCNOPTHBIE COOPYXEHNS NO
WCMOMHEHNI0  MoApasfdensioTcd  Ha Tpu  Knacca CencMocTomkocTn. [na  coopyxeHum  knacca
CENCMOCTOMKOCTU | 4OMYCTUMBIN CEMCMUYECKNIA pUCK NpuHUMaeTcs ot 1 8o 2,5%, Ansg CoopyXeHuin Krnaccos
cencmoctonkocTu Il n lll gonyctumeln cericmmnyeckmin puck npyHumaeTcs 5 n 10% cooTBETCTBEHHO.

4.5 Knacc cencMOCTOMKOCTM OOBEKTOB TPaHCMOPTHOrO CTpOUTENbCTBa onpeaenserca no tabnuue
4.1. PeweHne o BbibOpe YpOBHSI aHTUCEMCMMUYECKOW 3alUUTbl OOBEKTOB, HE BKIIOYEHHbLIX B Tabnuuy 4.1,
NPUHUMAaeTCS Mo NPeACTaBEHNIO reHepanbHOro NPOEKTUPOBLLVKA, COrNTAaCOBaHHOMY C 3aKa34MKOM.

MpumeyaHue - Knacc ceiCMOCTONKOCTM COOPYXXEHUSI AOMKEH YUUTBIBATHCS:
- Npu BbIGOpE KapTbl 0OLLEr0 CEeNCMUYECKOro paioHUPOBaHWS;

- Npu yTouHeHun ucxogHowm cemcmmyHoctn (YUC) n cencmuyeckom mukpoparnoHuposaHun (CMP)
yyacTka CTpOUTENbCTBa;

- npu pa3paboTke BUAOB U 06bEMOB aHTUCENCMUYECKUX MEPONPUATUN;
- MPY opraHn3auumn Hay4HO-TEXHUYECKOTO CONPOBOXAEHNS NMPOEKTUPYEMbBIX COOPYXEHWUI;

- Npn opraHn3aunm MHCTPyMeHTallbHOro CENCMNYECKOTO N CENCMOTEKTOHNUYECKOIO MOHUTOPUHIra Ha
CTagnn akcnsyaTtaunm CoOopyxeHu4.

4.6 WcxogHylo CeWCMMYHOCTb panoHa (NyHKTa) CTpoMTenbCTBa [Af19  COOPYXKEHWM  KraccoB
cencmoctonkoctn |, Il wn 1l cnegyet onpegensTs ucxogd U3 cpegHen 4acToTbl (MOBTOPSEMOCTW)
3eMneTpsACeHnn pacyeTHon cunbl oavH pas 3a 5000 net, ogmH pa3 3a 1000 net n oguH pas 3a 500 net
COOTBETCTBEHHO. MICXOAHYl0 CEeNCMUYHOCTb YyCTaHaBnMBalOT MO KapTam o6lero CercMMYecKoro
pavioHMpPOBaHWs B Lernbix 6annax wkansl MSK-64.

4.7 MeponpusiTusi nNo 3alumTe OT 3eMIEeTPSICEHUI TPaAHCMOPTHBIX COOPYXeHU paspabaTbiBaloTcsi C
YWC paioHa (nyHKTa) CTpOUTENbLCTBA U C y4eToM pesyrnbTatoB pabot no CMP y4acTkoB pacrnonoXeHus
COOpPYXEHUMN.

4.8 [Ona 0ObEeKTOB TPaHCMOPTHONO CTPOMTENbCTBA aHTUCEWCMMUYECKMe MEepPONpUATUS  AOSDKHbI
npegycmaTpuBaTbCid MpU pacyeTHOW cercMuMyHoCTM 7 GannosB u Oonee. [ns coopyXeHwui Knaccos
cencmoctonkocTu Il n Il pacyeTHas ceMCMMYHOCTL NpuHMMaeTcs He 6onee 9 6annos wkansl MSK-64.

4.9 TNpwn pa3paboTke MPOEKTHOW OOKYMEHTauWM Ha KanuTanbHbIi PEMOHT U (MMM) PEKOHCTPYKLMIO
TPaHCMOPTHBLIX COOPYXXEHWUW, PacronOXeHHbIX B CEMCMUYECKUX paloHax, cnegyeTt yduTbiBaTb TpeboBaHus
HacTosALLEero cBoAa npaswr.



Tabnuua 4.1 - Knaccudukaumst 06bEKTOB TPaHCMOPTHOIO CTPOUTENLCTBA N0 CENCMOCTONKOCTH

Knacc cericmocTtorkocTn HomeHknaTtypa o6bekToB

o6bekToB
| - gonycTnMbIN Hanbonee KkpynHble W KanuTanoemkne OOBLEeKTbl Ha XenesHbiX U aBTOMOOMMBbHBLIX
cencmunyeckun puck ot 1 |goporax kateropuii || 1 Bbille, Ha CKOPOCTHbIX TFOPOACKUX Aoporax, JIMHUAX
00 2,5% METPOMNONUTEHA N CKOPOCTHOrO MOHOPENbCOBOrO TpaHcMnopTa: GanoyHble, apoyHble U

pamHble MOCTbl ¢ nporeTamu 6onee 150 M; BMagyku C ornopamu Haj NOBEPXHOCTbIO
rpyHTa BbicOTON Oonee 50 M; MOCTbI, 3cTakafbl, NOABOAHbIE TOHHENW, TOHHENU U
CTaHLMN METPOMOomnuTEeHa, ropHble TOHHENW 1 NaBMHO3aLUMTHbLIE ranepen onvHon 6onee
500 M, MHOrosipycHble TPaHCMOPTHbIE Pa3Bsi3KM C OpraHusauunen ABWXKEHWS B Tpex U
6onee ypoBHsAX. Bucaune n BaHTOBble MOCTbI Yepes3 OonbLUME PEKU, MOPCKME NPONMBLI U
3anuBbl € rmMasHbIMU NponeTtamu 6onee 300 M Ha Joporax BCEX KaTeropui

Il - gonycTumbIn MocTbl Yepe3 BOAOTOKW, BMaAyKW, 3cTakadbl, NyTenpoBOAbl, TPAHCMNOPTHbIE Pa3BSA3KK,
cevicMmyeckunii puck 5% TOHHenw, ranepen (KPOME COOPYXEHWIN, OTHeCeHHbIXx K obbektam knacca
cevicmocTonkocTH |), NoANOpHbIE CTEHbI, BOAONPOMYCKHbIE TPYObI, NeLlexoqHble MOCTbI 1
TOHHENW, naccaxupckme nNNaTgopMbl, HACLIMU N BbIEMKW, BO3BOAMMbIE HA XENesHbIX U
aBTOMOOMNbHLIX goporax kaTteropun Il n Bbiwe, a Takke Ha CKOPOCTHbLIX FOPOACKUX
goporax, MaructpanbHbiX ynuuax (mpocnektax) obLeropoAckoro 3HauYeHus, NUHUSX
MEeTpononuTeHa, TpaMBas W CKOPOCTHOrO MOHOPENbCOoBOro TpaHcnopTta. Onopsl
KOHTaKTHOM CeTU Ha Xene3HblX goporax kateropuu |l 1 Bbilwe

Il - ponycTumbIn MocTbl Yepe3 BOOOTOKM, BMadyKW, 3CTakagbl, NyTENPOBOAbI, TPAHCMNOPTHbIE Pa3BA3KU,
cencmunyecknn puck 10% |TOHHenn © ranepewn, NOAMOPHbIE CTEHbl, BOAOMNPOMYCKHble TPybbl, naccaxupckue
nnatcgopmbl, NewexogHble MOCTbl U TOHHENW, HAacCbiNM U BbIEMKW, COOpYXaeMble Ha
XenesHbIX U aBTOMOOUNbHLIX Aoporax kaTeropui Il n 1V, a Takke Ha mMarMcTpanbHbIX
ropockmx pgoporax (ynuuax) pawoHHOro 3HadeHusi. Onopbl KOHTaKTHOMW CeTU Ha
KenesHbix goporax kateropun Il n IV

4.10 MNpn NpOEKTUPOBaAHNN COOPYKEHUIN KIlacca CEMCMOCTOMKOCTU | Ha y4YacTkax CEMCMUYHOCTbIO 9
6annoBs 1 6onee HeobxoanMble NCCnefoBaHUS U MeponpusaTUA obecneunBaroTcs ¢ y4eTom TpeboBaHui [1].

411 TpeboBaHMA K CeWcMOCTOMKOCTM coopyxeHun no 4.10 pgomkHbl 6biTb  0B6OCHOBaHbI
nccneaoBaHUAMN HAOEXHOCTU U 3PPEKTUBHOCTU CneumnanbHbIX KOHCTPYKUMA aHTUCENCMUYECKON 3aLLnThl,
obecneuynBaloLLMX MPOYHOCTb M YCTOMYMBOCTb HECYLUMX KOHCTPYKUMM ob6bekta npuv pacyeTHOM
3eMneTpACceHnn.

4.12 B npoekTax TPaHCMOPTHbIX COOPYXEHUN Knacca CEMCMOCTOMKOCTM |, BO3BOOUMBIX Ha y4dacTKax
ceicMnyHOCTbIO Gonee 9 6Gannos, cnegyeT npedycMaTtpuBaTb YCTPOWCTBO CTaLMOHApHOW CTaHUMU
WHCTPYMEHTANbHOr0 CENCMUYECKOTO MOHUTOPUHIa, BKITOYas CENCMUYECKMA MOHUTOPUHT 3eMIeTPSICEHUN,
NHXEHEPHO-CECMOMETPUYECKMA  MOHWUTOPWUHI  pearMpoBaHMsA  KOHCTPYKLUMA  Ha  3eMneTpsiceHus,
reogesnmyeckuin MOHUTOPUHT AedopMupoBaHus rpyHTa, 0OyCNOBNEHHOro TEKTOHWYECKUMK npoueccamun u
3eMIeTPSACEHUAMN.

lMpumeyaHne - VHCTpyMeHTanbHbIN CENCMUYECKUA MOHUTOPUHI MOXET BKIOYaTbCs B Mporpammy
paboT CTaHLMN TEXHUYECKOTO MOHUTOPMHIA Ha TPaHCMOPTHbLIX OObEeKTax.

4.13 lpoekT cTaHumMn paspabaTtbiBaeTca Mo YTBEPKAEHHOMY 3aKa3YMKOM TEXHUYECKOMY 3afaHuio
reHepanbHOro NMPOEKTMPOBLUMKA, COrflacoBaHHOMY OpraHu3auven, NpuHMMatowen Ha cebsa akcnnyatauuio
cTaHumu.

4.14 [JaHHble cencMnYeckoro MOHUTOPUHIA cneayeT yyYntbiBaTb npu pa3pa60TKe OONONTHUTENTbHbIX
mMep aHTUCeNCMMNYeCcKon 3alumThl, obecnevnBaloLnX A0NroBEYHOCTb 00beKkTa U 6e3onacHOCTb ABUXKEHUS MO
HeMy noe3gos w” aBTomMobOunen. Pacxogbl Ha ceﬁcmomeTpmquKMM MOHUTOPUHI HEeCEeT opraHun3auua,
SKCMyaTnpyruiasa CoopyxxeHue.

5 TpaccupoBaHue gopor

5.1 MNpwn TpaccupoBaHUK XemnesHbIX U aBTOMOOUIBHBIX JOPOr B TOPHOW M MPEAropHON MECTHOCTU C
NPOSIBIIEHUSAMUN  OMaCHbIX eONOrMYecknx MpoLLecCoB MOSIOKEHMe Tpacchbl crnegyeTt BbiOuMpatb Mo
pe3ynbTaTtaM CpaBHEHUS BapuaHTa o6xofa y4acTKOB BO3MOXHbBIX MPU 3EMNETPSICEHUAX TEKTOHUYECKNX
pas3pbIiBOB rPyHTa, CKarbHbIX 06BanoB, OCbiNewn, ONoN3Hen, NaBuH, cernen, NpoBanoB rpyHTa B KapcToBble
NonocTun C BapnaHTaMu BO3BEAEHMWS 3aLLUUTHBLIX COOPYXeHUI (ynaBnumBaroLLmMxX 1 NOANOPHbIX CTEH, ranepen u
p.) unv npeogornieHns onacHOro yyacTtka ¢ MOMOLLbIO MOCTa (TOHHEenS).
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5.2 I'Ip|/| TpaccunpoBaHU O0pPOr B celfieonacHbIX rOpHbIX AONTMHAxX HeobxogMmo pacnonaratb Tpaccy
Bblllle YPOBHA OBUXEHUA CereBblX NMOTOKOB C yCTpOVICTBOM MCKYCCTBEHHbIX coopy>i<eH|/||7| ana nponycka Hag
mnnn nopn ,Cl.OpOI'OVI cenen, cnyckawwunxcda B OOJIMHY W3 MNonepeyHblX Jioros. I'IpM HeobxogMmMocTun
nepece4vyeHna pyces cerneBbiX NOTOKOB creayet BbI6VIpaTb CTBOpbI, rAe cenun npoxogdaTt B OAHOPYKaBHbIX
pycnax c Hanbonee YCTOABLUMMUCA XNBbIMU CEHEHUAMMN.

53 anI TpaccnpoBaHu Xenes3HblX gopor cneayet nsberatb pas3melleHna nnowanok nog craHumm m
pasaenbHble MYHKTbI B npeaeriax ornosid3HeonacHbIX, cefieonacHbIX 1N NTaBMHOOMACHbIX y4aCTKOB CKITOHOB.

5.4 TpaccupoBaHue xenesHbix U aBTOMOOUNBHBLIX AOPOr BAOMNb LyHamuonacHblx 6eperoB mopen
OOIMKHO BbINOMHATLCA MO pe3ynbTaTaM CpaBHEHWUS BapuMaHTOB pas3MeLleHUst TpacCbl Ha PacCTOSHUM OT
ypesa BOApbl, pacCYMTaHHbIM MO yAaneHuo HakaTa BOMH LyHamu, U BapumaHTa C YCTPOWCTBOM 3aLLMTHbIX
COOpPYXXEeHUI OT UX BO3AENCTBUS HA JOPOrY.

55 Tpacca aoporn OoJrkKHa BbI6VIpaTbCFI, KaK npaBuio, C 06xoOom MecT BbIxoga Ha 3EMHYIO
NOBEPXHOCTb BO3HUKAWLWMX NPpU 3eMNIeTPACEHNUAX TEeKTOHUYECKUX pa3pbiBOB. Bo3MOXHOCTb BbIXxOAa Ha
NOBEPXHOCTb TEKTOHUYEeCKUX pa3pbiBOB, X BUO WU Opyrne XapakTepuctukm cnenyet ycCcrtaHaBliMBaTb MpuU
N3bICKaHUAX MO AaHHbIM CEMCMOTEKTOHMYECKMX NCCNeLOBaHUMN.

MpumeyaHwue - MNMpn HeobxoaMMOCTH yCTpoMCTBa MOCTa (TOHHEMS) B MECTax BO3MOXHOMO BbiXOA4a Ha
NMOBEPXHOCTb TEKTOHUYECKMX paspbiBOB HEOOXOAMMO npedycmatpuBaTbh 3alUUTy OT HUX MCKYCCTBEHHbIX
COOpPYXXEHWUMN.

6 3emnsiHOe NOSIOTHO
6.1 lNMpy NPOEKTUPOBaAHMN 3EMIISIHOrO MOJIOTHA XXene3HblX, aBTOMOOWIbHbIX W FOPOACKMX AOpOr B
CENCMUNYECKMX palioHax pa3mepbl U dopMa 3eMIISiHbIX COOPYXXEHUIN OMNPeAensoTCs Ha OCHOBE pacyeToB
o0Len 1 MeECTHOM YCTOMYMBOCTN OCHOBaHMI, CKITOHOB M OTKOCOB NP CENCMUYECKOM BO3AENCTBUM C Y4ETOM
YNNOTHEHUS, YCUINEHNS UITM 3aMeHbI FPYHTOB, a Takke NpuHMMasi BO BHUMaHNE KOHCTPYKTMBHbIE 3aLUUTHbIE
MepOonpuUsTUsi, BbITEKalowme U3 aHanmsa NocneacTBUiA pas3pyLUNTESbHbIX 3EMITETPSICEHNA.

6.2 B KOHCTPYKUMSX HacbINen AOMyCcKaloTCs ocTaTouHble aedopMauuy 1 MoBpeXAeHuUs (ocagku,
CMeLLeHNs, TpewuHbl U Ap.), He MPUBOASLUME K NPEKPaLleHWU0 ABWKEHWS TPaHCMOPTHbIX CPeacTB B
pe3ynbTaTe 3eMneTpsCeHus.

6.3 lNMpn coopy>keHnn HacbInen xenesHblX, aBTOMOOMIBHbBIX 1 TOPOACKMX AOPOr AOMKHbBI cobnogaTecs
cnepyoLlmne mepbl 06ecneyeHnsi CeMCMOCTONKOCTU:

- YNNIOTHEHMe TpyHTOB C obecnevyeHneM nokasaTtens nNNoTHocTn He Hwxe 0,95 ¢ apmMmunpoBaHnemMm
HacbInu Npnu HEBO3MOXXHOCTU 4OCTATOYHOIO YNJIOTHEHUA;

- OTChINKa Hacbinen BoicoTon 6onee 12 m 13 Pa3HbIX TPYHTOB AOJT’)KHA BbINOJIHATLCA C pa3MelleHnem
oonee TAXenbIX FPYHTOB B OCHOBaHuH, Oonee nerkux - B BerHeVI 4YacCTu HacbInu,

- MpPU NOCTPOMKE HacbINeh Ha y4yacTkax, CIOXEHHbIX WNOM, TOP(OM, BOOOHACLILEHHBIM PbIXIbIM
MEecKOM, TEKY4YennacTUYHbIMU FIIMHUCTBIMW TPYHTaMMU OOJKHbI OblTb PACCMOTPEHbI BapuaHTbl 3aMeHbl Unu
yKpenneHusi crabbix rpYHTOB apMUPOBaHNEM HIDKHWUX CIIOEB HACbIMU FEOCUHTETUYECKMM MaTepuarnom;

- Ha nogxodax K MOCTaM HacbiNM Ha crnabblX OCHOBAHWSIX, B TOM YMCIE CINOXEHHbIX CKMOHHbIMKU K
pa3axXmxeHnw BOOOHACHLILWLEHHBIMU MEJTKUMUN U MNblNeBaTbiIMX NeckaMu, OoNnyCcKaeTCA 3aMeHATb 6eperOBbIMM
nponetamMm MOCTa C MNOrpyxXeHunem HUXKHUX KOHLIOB cBal MOCTOBbIX onop B cnon NPOYHOro rpyHTa,
noacTunatoLlero cnabble NMOKPOBHbIE OTITOXXEHUA,

- MOATOMMSIEMbIE HACbIMM HA MPWKUMHBIX y4YacTKax peK, 03ep M BOAOXPaHUNULLY AOIMKHbI MMETb
3alUTHbIE YCTPOWCTBA (YKpenneHus oTkoca, 6epmbl U3 rOpHON Macchbl, NOANOPHbIE CTEHbI), PACCYUTAHHbIE C
y4eTOM CENCMUYECKOro BO3AEeNCTBUA.

6.4 lNpu coOpyXKEHUN BLIEMOK Ha >Xerne3HblX, aBTOMOOMMbHbLIX W FOPOACKUX [Oporax [OMKHbI
BbINOMHATLCA cneayoLume npasuna:

- Npun BOOOHACbIWEHHbIX TPyHTaxXx OTKOCOB BblEMOK OOJDKHbl YCTpamBaTbCA 3aKKOBETHbIE MNOJIKU U
KIOBET-TPaAHWLEN C pa3MepamMmun, AOCTaTOYHbIMMU AOANnA pa3MelleHna onnbiBakowwero npu 3emMrneTpAaceHunin
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FPyHTa;

- KPYTM3Ha OTKOCOB B CKaslbHbIX FpyHTax HasHayaeTcsl B 3aBUCMMOCTM OT CTEMEHU BLIBETPENOCTU U
TPELUMHOBATOCTU cKasnbl C YCTPOWCTBOM 3aKOBETHOW MOSKU WM KIOBET-TPaHWeEeN Ans pasmeLleHunst
ocbinaroLlerocs npu 3eMNeTPSCEHUM TPyHTa WKW C 3alMTON MOBEPXHOCTU OTKOCA OT BbiBana KpymnHbIX
00110MKOB (00NMLIOBOYHOM CETKON, HAbpbI3r-6eToHOM 1 ap.);

- npu yCTpOVICTBe 3EMJTAHOIO NMoJioTHa Ha KOCOoropax OCHOBHYH Mrowagky, Kak rnpasuio, cregyet
pasMellatb MOJIHOCTbO Ha nMoJike, BpeSaHHOVI B CKJIOH, HaAOTKOCHaA 4acCTb MOJlyBblEMKM Ha CKJIOHE
KOCoropa AoJrnkHa npoBepAaTbCcA Ha BO3MOXHOCTb BO3HMKHOBEHUA CKanbHO-06BanbHbIX SIBMEHUA C
YTOYHEHNEM CENCMNYHOCTU NO BbICOTE KOCOoropa;,

- Ha CKNoHax OONWH peK B KPUONMTO30HE MpU MepeceyvyeHnn KpynHornbIboBbIX ocbinen (KypymoB)
KPYTM3Ha OTKOCOB AOMXHA Ha3Ha4vaTbCs MO YCNOBUIO X CENCMOYCTOMYMBOCTH, HO He Kpyde 1:1;

- pacyeT yCTOl7I'-IVIBOCTVI CKallbHbIX OTKOCOB [AOOJIKEeH BbIMOJIHATbCA Ha OCHOBE WU3YyYEeHUA pPEeLUEeTKAU
TpewnHoBaToCTu C OLIEHKOW MOSIOXKEHMNS BO3MOXHbIX I'IOBerHOCTeVI 06pyLLI6HVIFI.

6.5 I'IpM NPOEKTNPOBaHNN 3EMITAHOIO NOJI0OTHA Ha y4acCTKax cXoda CHEXHbIX J1aBUH, KapCTa U B6NM3N
NNOTUH BOOOXPaHUINNLL Heobxoanmo npegycmatpuBaTtb criegyrowimne 3alUTHble MepPOnpUATUA:

- Ha y4yacTKax NaBMHHOW OMacHOCTW y4YacTku naBmHocbopa AormkHbl 060pyaoBaTbCA COOPYXKEHUAMU
naBMHONPEOTBPALLEHUS] U NaBUHOTOPMOXEHMWS B BUAeE ceTyaTbix 3a60poB, CTEH, TpaHLLIEN 1 Ap.;

- Ha y4yacTKax kapcta HeoBGXoAuMO MPOBEPSTb BO3MOXHOCTb OOpYLUEHUS CBOAOB rpPyHTa Hapj
KapCTOBbLIMI MOMOCTAMM NPU 3EMIIETPACEHUM U OCYLLECTBMSATb, NpU HEOBGXOAUMOCTU, MeponpusaTUS Mo
3anosiHEHUIO NOMOCTH, YCUIIEHWIO TENA HaCchkINU apMUpPOBaHMEM Mnu 06Xxoaa yyacTka kapeTa;

- Ana gopor BONM3N NNOTUH BOOOXpaHUNnLL HeobxoaMMo pacCMOTpPETb BO3MOXHOCTb 06prJeHVIFI
FOPHbIX MacC CO CKJIOHOB MNpu 3eMNieTpACeHMnn B BOOOXpaHUINMLWE C BbIXOOOM o6pa3yrou.|,el710$| BOJIHbI B
nomynocy pgoporu; B nogo6HbIX cnyyqadax 3eMIiaHoe NOJIOTHO AOOJPKHO MPOoEeKTnpoBaTbCA C BO3BblLLUEHUEM
6pOBKl/I 3EMJTAHOIo nNoJioTHa Haa ypoBHEM MNOTOKa HE MeHee 4YeM Ha 0,5 M 1 3aWwmTON OTKOCOB 6epmaM|/| n
yKpenneHnem, pacCiMTaHHbIMU Ha BO34eNCTBME BOAHOMO NOTOKA.

6.6 MpM NpPOEKTUPOBaAHUM 3EMMSAHOrO MOSI0OTHA Ha CKanbHO-OOBANbHOM KOCOrope Heobxoaunmbl
MEpPONPUATUS MO 3aLLnTe XKernesHOLOPOXHOro NyTu (NpoesXen YactTn aBTomobunbHoOM goporn) ot ob6Banos.
B kayecTBe 3aliMTHBLIX MepoONpuUATUIA criefyeT npefycmaTpuBaTb YCTPOWUCTBO 3aaHKEPEHHOW B CKIOH
3aLUMTHOWM MeTannmnmyeckon CeTKM, 3akpensieHne MOBEpPXHOCTU CKMoHa BETOHHbIM MOKPbITUEM, YCTPOMCTBO
ranepen, pasmelleHve Mexay OCHOBHOW MMowaakod W CKMOHOM 3alUMTHOW CTeHbl WNW TpaHLWeun C
pasMepamu, 4OCTaTOYHbIMY AN yNaBnvMBaHWUs 0OBanNmMBatoLLErOCs CO CKITOHA rpyHTa.

7 BepxHee cTpoeHWe NyTU U AOPOXKHAA oaexaa
7.1 CelNCMOCTOMKOCTb BEPXHEro CTPOEHUS MNyTW XKemnesHblX [Opor W  AOPOXHOW — ogexabl
aBTOMOBUIBHBIX (FTOPOACKMX) JOPOr AOCTUraeTCs 3a CHET aHTUCENCMUYECKMX MEepPONpPUATUIA NP YCTPOKCTBE
3eMIAHOro NonoTHa 1 3aLUTHBIX COOPYXEHWU B Nonoce oTBoAa AO0pOr.

7.2 YKene3HoJopOXHbIN NyTb, AOPOXHas oaexaa n 0b604MHblI aBTOMOOWIBHBIX AOPOr 3a npegenamu
30Hbl CTUXMMHOrO GefCcTBMSA  OOJDKHBbI  COXPaHATb  3KCMflyaTauMOHHbIE  CBOWCTBA, MO3BOMNSHOLINE
OCYLLECTBMNATL ABWKEHME MOE300B M aBTOMOOUNEN C YCTaHOBINEHHOW CKOPOCTLIO U FPY30NOALEMHOCTLIO B
noboe Bpems roga, BkNoYasi BeCeHHee MNOSoBOAbe, a Takke B Nepuod BbiMadeHMst NMUBHEBbLIX AOXAOEN B
uensix obecrnevyeHuss B Heobxoanmom obbeme aBapuHO-cnacaTesnbHbIX paboT M BO3MOXHOW 3BaKyaLuu
HaceneHuss N3 30Hbl Pa3pPyLUUTENBLHOIO 3eMIEeTPSICEHUS, COBMABLUEro No BpeMEeHW C HebGnaronpusTHbIMK
NOroAHLIMU YCITOBUSMWN.

7.3 B cencmudeckux pavioHax criegyeT npegycmaTtpuBaTb pesepBuMpoBaHue Heobxoammoro 3amnaca
penbcoB, wWnan W Apyrnx 3NeMeHTOB MyTHU, a TakKkKe CTPOUTellbHbIX MaTepuanoB Ana YyCTpaHeHUuA
MOBPEXAEHUA Ha [Oporax, BO3HMKAKLWMX B pesynbTaTe paspyluTenbHoro 3semnetpsceHuns. O6bem
BO3MOXHbIX MOBPEXAEHUN MyTW (JOPOXHON OdeXabl) U OOMONHUTENBbHOIO pe3epBMPOBaHNS KOHCTPYKUMI U
mMaTtepuanoB OLIEHMBaeTCA MNPOEKTHOW opraHu3auuend Mo TEexXHWYEcKoOMYy 3aJaHuio  3aKasdyuMka C
MCromnb3oBaHWeM MpaBuil  OLIEHKM TMOBPEXOEHUN [Oopor npu  3eMNEeTPACEeHWAX B OTAANeHHbIX W
TPYAHOOOCTYMHLIX panlioHax.



8 MocTbl

8.1 PacnonoxeHue MocToB

8.1.1 CelCMOCTOMKOCTb MOCTOB AOCTUraeTcsl pa3MELLEHMEM COOPYXEHUN Ha OnaronpusTHbIX B
CENCMMYECKOM  OTHOLLUEHUW y4vacTKax, MpaBuilbHbIM BbIOOPOM CUCTEMbI MOCTA, MPUMEHEHUEM
pauMoHarbHbIX CXeM nepeaadn CENCMUYECKOW Harpy3ku Ha OMopbl, YCUITEHWEM HECYLLIMX KOHCTPYKLUIA Mo
pacuyeTy, OCYLLECTBMEHMEM  cCneumanbHblX  KOHCTPYKTUBHbIX  @HTUCEWCMUYECKMX  MEPONPUSTUN,
NCMNONb30BaHWEM MPOYHBIX M NErkUx MaTepuarnoB, OOMyCKaloLWMX pas3BMTUE MnacTU4eckux gedopmMauui,
BbICOKUM Ka4yeCTBOM BbIMOMHEHUS CTPOUTENBbHO-MOHTaXHbIX paboT npu NOCTpOKike, KanuTanbHOM pPEMOHTE
N PEKOHCTPYKLMN COOPYKEHUM.

8.1.2 Mecta MocCTOBbIX NepexonoB yepes Gonblune peku criefyeT BblbupaTb Ha NPAMbIX ydacTKax
PEeYHbIX OONWH C WHXEHEPHO-TeONorMyeckumMmn yCroBuaMun, ONycKkarowmmm onupaHne yHgaMeHToB ornop
Ha NPOYHbIE ManoCXKUMaeMble rPYHThI.

8.1.3 30Hbl CENCMOTEKTOHMYECKUX AUCIIOKaLMIA (TEKTOHUYECKMX PBOB WU YCTYMOB), 06pasylolmnx B
pycrnax pek noporn u Oambbl, Ha Teppacax W CKMOHax - JONWHbI MPWTOKOB M CYXOOOmoB, credyeT
paccmaTtpuBaTb KakK y4acTku, HeGraronpuaTHble AN pasmeLLleHUst MOCTOB.

8.1.4 IMpun HEBO3MOXHOCTM n3bexaTb NOCTPOMKN MOCTa Ha NepeceyeHMn C aKTUBHbLIM TEKTOHUYECKUM
pa3noMoM yHAAMEHTbl Onop [AOMMKHbI OblTb BbIHECEHbl Ha KpbifibA pasfnoMa 3a npegenbl 30Hbl
TEKTOHMYECKOro ApobrneHuns ropHbix nopog, noAdepmeHHble nnowanky onop YwupeHbl, 6HanoyHbie
paspesHble MponeTHble CTPoeHus ObbeAMHEHbl B LEnO4YKy CBA3AMW, npegoTsBpallarowmmu obpylueHune
KOHCTPYKUMI NpW CABUre OTAENbHbIX ONOp BAOMb OCU MOCTA.

8.1.5 K HeGnaronpuaTHbIM AN CTPOMTENbCTBAa MOCTOB Yepe3 Gorblive peku, BoAoXpaHunuwia u
MOPCKME MPONnMBbLI CriedyeT OTHOCUTbL Y4acTKW TEPPUTOPUIA U aKBaTOPWIA, HaaBOAHbIE U NOABOAHbLIE CKMOHbI
KOTOPbIX CMOXKeHbl CEeNCMUYECKN HEYCTOMUYMBLIMU MECYAHO-TIIMHUCTBIMU OTIIOXKEHUAMU, 06pasyloWmMi nNpu
3eMIEeTPSCEHMUSIX OMOSI3HM U BOAHO-NECYaHbIe NMOTOKM.

8.1.6 [lpy nNpoOEKTUpOBaHUN MOCTOB Ha CEWCMMYECKM HEYCTOMYMBBLIX CKIIOHAX HeobxoamMmo
npegycmaTtpuBaTb KOMNIEKC Mep (gpeHnMpoBaHmne, BOAOOTBOA, YCTPONCTBO MOANOPHLIX COOPYXXEHWUA 1 Ap.),
obecneunBaOLLnX YCTONYMBOCTb MOKPOBHbBIX OTIOXEHWUA MPU 3eMNETPSCEHUN PACHETHON CUMbI.

8.1.7 Onopbl MOCTOB He [OMXHbl pacrnonaraTbCA B MeCTax MNepeMelleHUsi NOABOAHbIX MOTOKOB
PbIXIbIX MOPCKMX OTIIOXEHWA U BOMU3W rps3eBbIX BYNKaHoOB. [pu HEBO3MOXHOCTU M3bexaTb MOCTPOMKM
ornop MoCTa Ha MOABOAHOM CKIIOHE, MOKPbITOM PbIX/bIMU MUNaMy U neckamu, HeobxoaMmo paccuuTbiBaTb
Onopbl Ha MMAPOAMHaMUYECKOE [laBlieHNe BOAHO-NEeCUYaHoro noToka.

8.1.8 Tlpn nNpoeKTMpOBaHWN BUAOYKOB 4Yepe3 [HONWHbI C  KPyTbiMM GopTamu, CrOXeHHbIMU
BbIBETPESbIMI CKalnbHbIMK Mopodamu, HeobxoAuMo npedycMaTpuBaTb Mepbl MPOTUB ceiicMooGBanoB B
CTBOpe Buagyka, BKIoYas yaaneHue HeyCTOMYMBLIX MMblG U 3aKpennieHne CKMoOHOB C MOMOLLbH GEeTOHHOro
UMK CeT4aToro NoKpbLITUS.

8.1.9 Onopbl MOCTa 4Yepes cerneonacHble AOMWHY PEKU UMM CyxoOon AOMKHbl BbiTb PaCNONOXeHbI
BbILLE MakcumanbsHoro 3a nocneaHve 100 neT ypoBHsi CeneBoro noToka, onpeaensemMoro no AaHHbIM 06Lwmx
NH>XEHEPHO-TeONOMMYeCKUX N3bICKaHWA.

8.1.10 Mpun NPOEKTUPOBaHMN MOCTOB B YCTbSIX PEK U Yepe3 MOPCKMe MpONMBbl HA LlyHaMMUOMNacHbIX
nobepexbsx Mopen HeobxoaMmo npegycmaTpyBaTtb NPOMYCK BOMHbI LyHamu (6opa) nog moctom. Onopsbl
MOCTa crefyeT pacrnofnaraTtb Ha BO3BbILWEHHbIX OeperoBblx Teppacax WM paccyuTbiBaTb Ha
rMapoaMHaMmnyeckoe AaBneHne BOMHbI LyHamu. HM3 NnponeTHbIX CTPOeHWIA OOMKEH BO3BbILIATLCA HE MeHee
YeMm Ha 1 M Hap ypoBHeM Oopa. YpoBeHb 60opa NMpUHMMAaETCA COOTBETCTBYHOLLMM BEPOSITHOCTM NPEBbILLEHNS
1% B rog, anst MOCTOB KraccoB cenrcmocTonkocT |, Il n 2% B rog ansa MocToB knacca cenmcmocTonkocTu lll.

8.2 OcHOBHbIe TPe6OBaHMUSA K KOHCTPYKLMU
8.21 Tlpn npoekTMpoBaHUM MOCTOB B CEWCMWYECKMX panoHax crnegyeT npegycmarpusaTh
npMMeHeHne maTepuanos, cooTBeTcTBytoWmxX TpebosaHunsam CI1 35.13330.

8.2.2 B cencmmnyeckux panoHax gonyckaeTcs NpoeKkTupoBaTh:



- MOCTbl C paspesHbIMX MPOMETHLIMA CTPOEHUAMWU B BWAE CTamnbHbIX, Xene3oBeToHHbIX W
cTanexene3oBeTOHHbIX MMUTHO-6aNoYHbIX KOHCTPYKLWUIA, CTamnbHbIX (DEPM, a TakKe apoK C BOCTPUHATLIM
pacnopom;

- MOCTbI C HEpa3pe3HbIMU NPONETHLIMU CTPOEHNUAMU;
- MOCTbl PaMHOI 1 paMHO-HepPa3pe3HoN CUCTEM;
- BUCSIYME Y BaHTOBbIE MOCTHI;

- dpOYHble LWapHUPHbIE U GecmapHMpr|e MOCTbIl, B TOM 4uUClie apo4Hbleé MOCTbl CO CBOJaMV U3
CTanbHbIX FOd’.)pI/IpOBaHHbIX OLIMHKOBAHHbIX NTMCTOB, COEAUHEHHbIX BonTamu.

8.2.3 lpn paccmoTpeHuM BapMaHTOB MOCTOBOrO nepexoga criegyet MMeTb B Buay OCOOEHHOCTM
MOCTOB Bano4YHOWM CUCTEMBI C pa3pe3HbIMU BHELLHE CTaTUYeCKU onpeaenumMbiMy NPOMNETHbIMU CTPOEHUSIMMU.
K npeunmywiectBam 6anovHon paspe3HOW CUCTEMbI OTHOCMTCSH HE3aBUCUMOCTb HamnpshKeHUW B MPOMETHbIX
CTPOEHUSAX OT OCagoK M CMELLUEeHUn BAOMb OCM MocTa (PyHAaMEeHTOB onop. B MHOronponeTtHbix mocTax
cencMmyeckasl Harpyska oT MacCbl BEPXHEro CTPOEHMS B HanpaBlieHMM OCKM MOCTa pacnpefensaerca Mexay
onopamu Gornee paBHOMEPHO, YeM B Hepaspes3How cucteme. MocTbl paspes3HOW CUCTEMbI OTNMYaoT
NPUrogHoCTb K 3(pdEKTUBHOMY YCUIMEHUIO B NMPOLIECCE IKCMyaTauun M BO3MOXHOCTb COKpaLLEHUsi CPOKOB
BOCCTaHOBMUTEINbHbIX paboT nocne paspyLUnTENbHOIO 3eMNETPSICEHNS.

8.24 K OCHOBHbIM HegocTaTkaM BCEX TMMOB pas3pesHbiX MPOMETHbIX CTPOEHUWA OTHOCATCH
BO3MOXHOCTb CABUra M3 MPOEKTHOrO MOMOXEHUA BOOMb M MOMEPEeK OCM MOCTa M NageHuUe KOHCTPYKUMA C
Ornop Ha rpyHT nNpu 3emneTpsaceHun. [ns npegoTepalleHns nageHnst paspesHblX NPOSeTHbIX CTPOEHU Ha
FPYHT OHM [JOIMKHbI ObiTb 3akpenneHbl Ha onopax C MOMOLLbI CENCMOCTOMKUX OMOPHbLIX 4YacTen unu
crneumanbHbIX aHTUCENCMUYECKMX YCTPONCTB.

8.2.5 MMpu cpaBHeHWM BapuaHTOB MOCTA HEOOXOAMMO Y4YMTbiBaTb MPEVMYLLEeCTBa HepaspesHoii
CUCTeMbI, NO3BONSOLWME NepeKpbiBaTb NPONEThI NOBbLILEHHOW AMMHbI, YTO AaeT BO3MOXHOCTb YMEHbLUUTb
CTOMMOCTb OMop NpU CTPOUTENBCTBE MOCTOB Yepes Gornblune peku, rnyGokue yuenbs U MOpcKue NposivBbl
npu 3aneraHny NPOYHbIX FPYHTOB MO MOLLHOW ToSLWel crnabbix NMOKPOBHbIX OTIIOXEHWUIA, a Takke NOBLICUTL
YCTOMYMBOCTb KOHCTPYKLMM B OTHOLLEHMM cBpoca C Onop npu 3eMNeTPSICEHUM MO CPaBHEHWIO C pa3pesHbiMU
NPONETHBIMU CTPOEHUAMMU.

8.2.6 B cny4ae ucnonb3oBaHunst Hepa3pesHbIX NPOMETHbIX CTPOEHWI ¢ 60MbLLION COBCTBEHHOW Maccow
ceriCMMYeckasn Harpyska OT MaccChl NPOfEeTHOro CTPOEHWs, NepeaBaemMasi Ha aHKepHy ornopy, Aenaet ee
KOHCTPYKLUMIO YA3BMMOM Npu 3emneTtpsceHusax. lNMpu pacyeTHom cencMmyHoctn 9 6GannoB dyHOaMeEHT
aHKepHOW onopsbl crnefyeT 3aknagbiBaTb Ha CKanbHOM FPYHTE UMW YMEeHbLUaTb CEMCMUYECKYIO Harpysky Ha
aHKepHyl Oonopy 3a cYeT U3MEHEHUs CUCTEeMbl MOCTa, KOHCTPYKLUUW ONOp M MPOMEeTHOro CTPOEHUs Unm
NpUMeEHeHUs cneyunarnbHbIX aHTUCENCMUYECKUX YCTPOUCTB.

8.2.7 [nga noBbIWEHUS CEUCMOCTOMKOCTU U YMEHbLUEHUS CTOMMOCTM MOCTOB C HepaspesHbiMu
NPOMETHbIMU CTPOEHUSAMM NPOAOSIbHO-HEMNOABWXHbLIE OMOPHbIE YAaCTU MOTYT OblTb YCTAHOBMEHbLI HA ABYX U
bonee rMbkMx onopax, KOHCTPYKUUS KOTOpbIX OOMMKHa ObiTb paccuMTaHa Ha ycunusi, BO3HMKalLMe B
pamMHO-HEepPa3pe3HOW CUCTEME MNpPU M3MEHEHUU [fMHbl MPOMETHOr0 CTPOEHUsT OT TemnepaTypHoro
BO34eNCTBMS BO3AYLLIHOW cpeabl.

8.2.8 Tllpn HEBO3MOXHOCTM MNPUMEHEHWs TMBKMX OMnop [OoMycKaeTcd ycTaHaBnuMBaTb Ha MOCTY
npepbiBaTenu konebaHun mMexay nponeTHblM CTPOEHMEM K orofnioBkamu onop. MNpepbiBatenu konebaHui
OOIKHbl paboTaTb Kak XXeCTKMe CBSA3W MexAy NponeTHbIM CTPOeHWeM W ornopamMu npu 3eMneTpsceHun u
BbIKNIOYaTbLCS U3 paboTbl NPU MeANEeHHbIX TeMnepaTypHbIX NepeMeLLeHnsx rmaBHbix 6anok. MNpepbiBaTenu
OOMXHbI pacnpeaenaTe OeNCTBYIOLLYIO BOOMIb OCU MOCTa CEMCMUYECKYIO Harpy3ky OT MacCbl Hepa3pe3Horo
NPONEeTHOro CTPOEHNSI Ha BCE OMNOpPbl NPOMOPLMOHANBHO NX XECTKOCTH.

8.2.9 lpn NpoeKkTUpoBaHUM MUMOHOB BUCHYUX U BaAHTOBBLIX MOCTOB B panoHax pacnpocTpaHeHus
pa3pyLUMTENbHbIX CENCMUYECKMX BOJTH U3 FNyOOKMX O4aroB 3emneTpsceHuni cnegyet usberate NpUMEHeHUs
Ype3MepPHO MMOKNX KOHCTPYKLMIA NMUIIOHOB C NEPMoOAOM COBCTBEHHLIX konebaHnin Mo OCHOBHOM hopme Gonee
3,0c.

8.2.10 [ns ymeHbLleHns nepuoga COOCTBEHHbIX KonebaHwn NUoOHOB HEOOXOAMMO paccMOTPEeTb

BapnaHTbl KOHCTPYKUUU C yBEeNTM4YEeHneM LLUNPUHbI (bacap,HbIX rpaHeﬁ B HWXHEN YacTn n Cy>XeHnem BerHeﬁ
4YacTun NUnoHa, T.e. C NOHWXEeHNEM LieHTpa MacC CUCTEMbI. 3(*)(*)6KTMBHO YMEHbLUNTb Nepunon COBCTBEHHbIX
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konebaHuin NUNoHa BAOMb OCM MOCTa MOXHO TakkKe 3a cyeT YCTaHOBKMU npepblsaTeneVl konebaHui Mexay
NMUITIOHOM 1 BanKoW XXeCTKOCTU C HENOABWKHbLIMM ONnopHbIMN YaCTAMU HA MaCCMBHOM aHKEPHOM YCTOe.

8.2.11 ApouHble Xenes3obeToHHble OGecllapHUpHbIE MOCTbl  [OMyCKaeTcs MpPUMEHATb  MNpu
BO3MOXHOCTW ONMPaHUst MacCcuBHbIX PyHOAMEHTOB OMOp Ha CkanbHOe OCHOBaHue. HagcBogHoe cTpoeHune
OonbLIMX apoOYHbIX MOCTOB C €3[40M MNOBepxy crnedyetr MNpOeKTMpoBaTb CKBO3HbIM C MPUMEHEHUEM
CTOEK-CTEHOK, OMOHOMNYEHHbIX C apkamu 1 NIIMTON NPOE3XKeN YacTu.

8.2.12 MNpn HEBO3MOXHOCTM onupaHus yHOAMEHTOB Ha CKasnbHbIA FPYHT OOMNyCcKaeTCca NPUMEHSATb
KOMOMHMPOBaAHHYIO CUCTEMY C €340M MNOBepXy B BuAe CTanbHOM [ABYXLIAPHUPHOW TMOKOM  apku,
06begMHEHHONM CTOikaMu ¢ B6ankom XeCcTKOCTH.

8.2.13 lNpun npoeKkTMpOBaHNM BbICOKMX 3CTakag OOMyckaeTcs NpUMeHeHne xene3obeTOHHbIX onop ¢
MOKMMN MapHbIMU CTOMKaMW U HepaspesHbiM MpPOfeTHbIM CTPOEHUEM, OMepTbiM Ha rmbkmve onopbl C
MOMOLLIbIO NPOAONBHO-HEMOABUKHbBIX OMOPHbIX YacTewn.

8.2.14 Tlpu NpPOEKTMPOBaHWN BMAOYKOB MOFYT MPUMEHSTLCA PaMHblE MOCTbI C JXECTKMMWU y3namu
MeXxay cTanbHOW hepMO U CTOKaMK, BbINOMHEHHBIMU B BUAE CTanbHbIX CTEPXKHEBbIX KOHCTPYKLMIA, B TOM
YMCIE HAKIOHHbIX C LUAPHMPHBLIM ONUPAHMEM Ha CKarlbHOE OCHOBaHMeE.

8.2.15 [Ona yMeHblleHMs CENCMWUYECKOM Harpysku Xene3HOAOPOXHbIM NyTb Ha Buagykax Cco
CTanbHbIMW MPOMETHbIMU CTPOEHUSMW [OOMYyCKAeTCsH MNPOEeKTMpOBaTb C €340 Ha MeTanmnyeckmx
nonepeynHax, €340BO€ MOMOTHO Ha aBTOAOPOXHBLIX W TFOPOACKMX Buagykax criegyeT ycTpamsBaTb MO
OpPTOTPOMHOM NUTE.

8.2.16 ApouHble cBOObl MOCTOB, cobupaemble M3 MeTanIu4yeckux ropMpoBaHHbIX IUCTOB, He
OOIMKHbI  TepsiTb  YCTOMYMBOCTb MNpW  3eMIIETPSICEHUN pacyeTHoW cunbl. B cnyyae HepgocTaToyHOM
YCTOMYMBOCTM apO4HbI CBOA W3 CTaHOApPTHbIX 3MEMEHTOB crnefyeT ycunumBatb pebpamMu XKeCTKOCTH,
Xene3o6eTOHHbIM NMOKPLITUEM UMM U3BMEHEHMEM COPTaMeHTa fNNCTOB.

8.2.17 MHoronponeTHble apo4Hble MOCTbl B BUAE MOMYLMPKYIbHbIX, MONMLEHTPUYECKNX U KOPOBOBbIX
CBOAOB M3 COOPHbIX MeTannM4yecknx roprMpoBaHHbIX NINCTOB AOMNYCKaeTCs MPUMEHSATb Mpu nepeceyeHun
OOPOrov MenkoBOAHbIX M LUMPOKMX BOAHbIX nperpad. lNpu Beibope dopmbl cBOAa cnegyet MMeTb B Buay,
4YTO pacnpegeneHve HanpsXxeHun B KOPOBOBbIX CBOAAxX MeHee GraronpusaTHO, YeM B MONYLMPKYSbHbIX U
nonuueHTpuyeckux apkax. CooTHOLLEHe paamyCcoB BepxXHen YacTu kopoboBoro ceoga n paguyca 60kosown
30HblI JO/MKHO ObITb He 6onee 4. Yucno MponeToB apoyvHbIX MOCTOB CO CTalbHbIMW rOpPMPOBaHHLIMU
CBOJaMu He OorpaHn4YnBaeTCs.

8.2.18 CBoabl M3 MeTannuyeckmx ropupoBaHHbLIX MUCTOB AOMKHbI ONMpaTbCA Ha yHOAMEHTbI
MEJIKOro 3anoXeHus Unu ceanHble yHOAAMEHTbI, KOHCTPYKLMSA KOTOPbIX ONPEAENAeTCss pacy4eToM C y4eToM
WHXXEHEPHO-TE0NOrNYECKMX, MTMOPOreosIorMYecKkmMX N reOKPUONOrMYECKNX YCITOBUIA CTPOUTENBHON MITOLLaAKN.

8.2.19 lNpoeKkTHOE NOMoXeHNEe NPOSIETHLIX CTPOEHU MOCTOB BCEX CUCTEM HE OOITMKHO M3MEHATLCS B
pesynbrarte 3emIneTpsCeHUsa. YCTOMYMBOCTb MPOSIETHbIX CTPOEHWUIA NPOTUB CABUra U OMNPOKWAbIBAHUS
obecneunBaeTcst XECTKMM COeANHEHMEM MPOMETHbIX CTPOEHMUI apOYHbIX U PaMHbIX GeCLUapHUPHBIX MOCTOB
C ornopamn, CENCMOCTOMKMMWU OMOPHLIMU YacTaAMWU U aHTUCENCMUYECKUMU YCTPOMCTBAMU MOCTOB C
LWAPHUPHBIMWU COEAUHEHNSIMU MPOJIETHBIX CTPOEHUI C ONOPaMM.

8.2.20 CelCMOCTOMKME OMOpPHbIE YaCcTW AOMKHbI MepedaBaTb C MNPOMETHbIX CTPOEHWA Ha Onopbl
pacyeTHble Harpysku, [OencTBylolWMe BOOMbL UM MOMEepeKk Oocu MocTa, a Takke npegoTepallath
noabpacbiBaHMe OMOPHbIX Y3/10B NPONETHbLIX CTPOEHWIA.

8.2.21 CeWlcMOCTONMKME OMOpPHbIE YacTU He OOIMKHblI NPEnsiTCTBOBaTb He3aBUCUMbIM KonebaHusm
COCeHUX CeKLUMIn MoCTa, pasgeneHHbIX AechopMaUMOHHBIMY LUBaMKI, a TakKe MOBOPOTY B MIlaHe MPOJSIETHbIX
CTPOEHUN U3-3a pasnuynsa aMnnuTyg konebaHuin oronoBKOB ONop MocTa.

8.2.22 lpwn Ha3HayeHun WnpUHbI 4edOPMaLMOHHbIX LUBOB HEOBXOOUMO y4MTbiBaTb OTHOCUTENbHbIE
nepemMeLLeHns nNpu 3eMneTpsiCEHMM KOHLIOB NPONETHbLIX CTPOEHUI, pa3aerneHHbIX AedOopMaLnMOHHbIM LLUBOM.

8.2.23 B crniyyasix HEBO3MOXHOCTM 06ecneynTb YCTOMYNBOCTD MOMOXEHUS NPOMETHbIX CTPOEHUI NpuU

3eMSIETPACEHNN C MOMOLLbLIO OMOPHBIX YacTen B CEMCMOCTOMKOM WCMOSIHEHUU HeobxoOuMMO BKMYaTh B
COCTaB NpoeKTa cneyunanbHble aHTUCENCMUYECKNe yCTpOﬁCTBa.
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8.2.24 TlpuMmeHeHMe aHTUCENCMUYECKMX YCTPOWUCTB Heobxoammo npegycmatpmBaTb  npu
NPOEKTUPOBaAHNN MOCTOB B parioHax cecMmnyHocTblo 9 n 10 6annos, BKIoYas:

- 00bEKTbI, PAacnonoXeHHble BOM3M akTMBHBIX TEKTOHUYECKUX Pa3fioMOB (B 30HaX 04aroB BO3MOXHbIX
3eMMeTPSCEeHN);

- COOPYKEHMS Ha y4YacTKax NPOsiBIIEHNS BTOPUYHBIX 3D(PEKTOB 3EMMETPSCEHUI, BKIlOYas LyHaMU;

MOCTbI, paCcnoJsioXKeHHble Ha KPpUBbIX B MNJ1aHe;

MOCTbI C KOCbIMU B NniaHe nponeTHbIMU CTPOEHUAMU;

MOCTbI C NepMoaoM COOCTBEHHbIX konebaHun B ropM3oHTanbHoM nnockoctu 6onee 1,5 c;

BCce 0ObEeKTbI Kflacca cemcMOCTOMKOCTH |.

8.2.25 AHTMCENCMMYECKNE YCTPOMCTBA HEOOXOAMMO MPUMEHATL ANs NpeaoTBpalleHnss obpyLleHns
NPONETHLIX CTPOEHWI Ha TPYHT, NpeaynpexaeHus paspyLleHnst rmaBHbix 6anok npu ux nogdpackiBaHWM C
nocrnegywum nageHneM Ha nnowagkM OnupaHusi, CMAMYEeHUst YAapoB MNPOSIETHbIX CTPOEHWUA B
BbICTyMNaroLlMe YacTy ornop, COXpaHeHUs paboTocnoCoOBHOCTM OMOPHBIX YacTen U AeOPMaLMOHHBIX LUBOB,
YMEHbLUEHNS CEMCMUYECKOW Harpy3km OT Macc, perynmpoBaHns YCUITMA 1 NepemMeLLEHNA B cucTteme MocTa
npy CENCMMUYECKOM BO3LENCTBUMN.

8.2.26 B kadecTBEe aHTUCENCMUYECKUX YCTPOMCTB CrieAyeT NpuUMeHaTb paboTatolme Ha nonepeyHyto
Harpysky >ecTkue OrpaHudUTENU TOPU3OHTANbHbIX MepeMELLEeHNA NPOMETHbIX CTPOEHWI (CTONopbl),
pacTarmBaemble CEMCMUYECKON Harpy3Kkon anemMeHTbl (aHKepbl), CMAryatoLme yaapbl CMEXHbIX KOHCTPYKLNIA
(Bydhepsbl), orpaHnunBaroLLe OTHOCUTESNbHbIE NepPeMELLEHUS KOHLOB COCeOHMX NPOSETHbIX CTPOEHUI CBA3MN
(cuenHble ycTponcTBa), norrowarwme 3Hepruto KonebaHun gemndepbl, U3MEHSIWMe XEeCTKOCTb U
pacnpeaeneHue ycunui B CUCTEMe amopT13aTopbl U npepbiBaTeny konebanun (npunoxexve A).

8.2.27 Onopbl 6anoyHbiX MOCTOB B CEWCMUYECKUX paloHax credyeT nNpeumyLecTBEeHHO
NpoeKTMpoBaTb B BWAE MOHOMUTHBIX, COOPHBIX M COOPHO-MOHOMUTHBIX Xere300EeTOHHbLIX KOHCTPYKLMN
ctonbyaToro wWnNM paMHOro Tuna, a Takke B BMAE OMNOP-CTEHOK. Pa3mepbl MonepeyvHbIX CeYeHun u
apMupoBaHMe ornop onpegenstoTcd No pacyeTty. B kayectBe apmaTypbl cnegyeT NPUMEHSITb CTEPXKHU U3
apmMaTypHOW cTanu, AonycKatoLlen passuTtne nnacTtnyeckux gedopmann B yanax, CTomkax n purensix pam.

8.2.28 lNpu npoekTMpoBaHMU MWUIIOHOB BUCHYMX M BAHTOBbLIX MOCTOB, OMOP BWaAyKoOB AOMyCKaeTcs
npegycmaTtpuBaTb NPUMEHEHNE CTarnbHbIX KOHCTPYKUUNA.

8.2.29 B paloHax cercMU4HOCTbIO 7 M 8 BannoB MOryT MCMONb30BaTbCA MOHOMUTHbIE GETOHHbIE
onopbl U  COOPHO-MOHOMWUTHblE  OGETOHHble OoMnopbl  C  OOMNOMIHUTEMbHLIMA  @HTUCENCMUYECKUMMU
KOHCTPYKTMBHBbIMW 3f1ieMeHTamu, o6ecnevmBalowmmMmn HagexHoe coeguHeHe obnmnLoBOYHbIX OOKOB MexXay
cobol 1 C MOHONMUTHBIM SAPOM OMOPbI, @ TaKkKe CBA3b Tena onopbl ¢ NAUTON dyHAaMeHTa U OrorioBKOM
onopkl.

8.2.30 lNpwu npoekTMpoBaHMM Xene3o0eTOHHbIX Onop HeobxoaMMo npedycmatpuBaTh obsa3aTernbHoe
KOHCTPYKTMBHOE apMUPOBaHWE MAUT CBaMHbIX POCTBEPKOB, MACCUBHbIX (DYHOAMEHTOB MEJIKOro 3anoXeHus,
HenpepbIBHOE BepTUKanbHOEe apMUPOBaHME KOJTOHH BbICOTOM A0 9 M M OTHECEHWE CTbiKa apMaTypbl KOMOHH
BblCOTOM 6onee 9 M He MeHee YeM Ha 3 M OT BepxHew rpaHu PyHAaMEHTHOW NNNUThI.

8.2.31 B cny4yasix NPUMEHEHUS OMNoOp M3 Xene3obeTOHHbIX KOHCTPYKUUIA cTondyatoro tuna B BuAe
nycToTenbix 06onoyek U3 npegBapuUTenibHO HaNpPsPKeHHOTo ene3obeToHa HEOOXOAMMO yCTpauBaTb aHKepb!
Ha My4kax u3 npoBonok. Mpu pacyeTHoM cencMuyHoCcTU 9 GannoB He JOMyCKaeTcsl NPUMeHATL 6e3 aHkepoB
Hanpsraemyto CTEpXXHEBYIO apMaTypy aguameTpom Gonee 25 mm.

8.2.32 Tlpn pacyeTHOM cencMUYHOCTM 9 GannoB pamHble OMOpbl C BEPTMKANbHbIMWA CTOMKaMu
KpYrmoro nonepeyvyHoro cevYeHus OOMycKaeTcs MPOEKTUpOBaTb B BuAe OObEAMHEHHbIX >Xene3ob6eTOHHbIM
purenem cranbHbix obono4vek (Tpyb), 3anonHsembix 6€TOHOM Ha 6e3ycagovyHOM LieMEHTE C apMMPOBaHNEM
GeToHHOro sgpa apmMaTypHbIM KapkacoM.

8.2.33 Tlpn pacyeTHOM cercMuMyHOCTM 9 BannoB paccTosiHMe OT Topua pas3pesHoro MNposIeTHOro
CTPOEHUs A0 Kpas noadepMeHHON NNUTbI AOMKHO YAOBNETBOPATL YCNOBUSM

12



S=T04+0,55L npu L =100wm; (8.1)

S2E04+04L npw L » 100 m, (8.2)

rae L - AnvHa nporeTHOro CTpoeHust, M;
S - paccTosiHvMe OT TopLa NPOoJIETHOrO CTPOeHWs 40 Kpasi NoadepMeHHON NAuTbI, CM.

8.2.34 [Ins yMeHblUeHUs1 M3rmbarolmx MOMEHTOB B CBasiX OT CEMCMWYECKOM Harpy3ku CBalHble
dyHOamMeHTbl onop 60MblIMX MOCTOB MPWU pacyeTHOW cerncMuyHocTu 9 6annoB criegyeT MpoeKTMpoBaTh,
MPUMMEHSS HaKIOHHblIE CBau B KpaWHWX psgax CBaWHOro nomns. Yncno ceBal, B TOM 4YMCME HAaKMOHHBIX,
pasmepbl X MONEPEYHOrO CEYEHMS U Yrosl HaKMoHa yCTaHaBMMBalOTCA pacvETOM.

8.2.35 lpu pacyeTHOM cencMUYHOCTM MeHee 9 6GannoB cBaviHble yHAAMEHTbl onop 6onbLUMX
MOCTOB [JOMYyCKaeTCs NPOEKTUPOBATbL C BEPTUKANbHLIMU Xerne300eTOHHbIMM CBasiMM CEYEHUEM He MeHee
600x600 MM nnn anametTpom He meHee 800 MMm.

8.2.36 lNpn npoekTnpoBaHUN oyHAAMEHTOB OMNOP MOCTOB rNyOMHa 3an0XeHUS MaCCUBHBIX U CBaMHbIX
dyHOAMEHTOB OMNpeaenseTcs M3 yCrnoBWUsi MPOYHOCTM PYHOAMEHTOB MO TPYHTY M YCTOMYMBOCTM CIIOEB
rpyHTa, Npopesaemblx yHOAMEHTOM.

8.2.37 lMpn HeobxoaMMoCTN MOrpyxeHusi cean Ha Gonbluyto rmybuHy depes cron cnabbix rpyHTOB
JonyckaeTca MCNonb3oBaTh CTanbHble cBan U3 TpyO mnm cOOpHbIX xene3obeToHHbIX 0bonoyek, a Takke
MOHOIUTHbIE Xene3obeTOHHbIE CBau B CTamnbHbIX TPybOax u xene3ob6eToHHbIX 060o4vkax, OCTaBnsieMbIX B
rpyHTe. Ha noBepXHOCTb CTanbHbIX CBa HEOBXOANMO HAaHOCUTb MOKPLITUE, CTOMKOE K 3NEKTPOXMMUYECKON
KOppO3Mn B BOAOHACBILWEHHbIX TpYHTax, BOAHOW cCpede W 30HEe MNEePEMEHHOr0  yBIAXKHEHUS.
Kene3obeToHHbIE KOHCTPYKLUMKN CBan AOMKHbI ObiTh 3alUMLLEHbl OT BO3AENCTBMS arpecCMBHOM cpeapl.

8.3 Harpy3ku n Bo3gencTeus

8.3.1 lpn npoekTMpoBaHWM MOCTOB CENCMMUYECKME Harpy3kM crnegyeT YyYnTbiBaTb COBMECTHO C
MOCTOSIHHLIMW Harpy3kamy (BO34eNCTBUAMM), CUNAMWN TPEHUS B MOABWXKHBIX OMOPHbIX Y4acTsaX, Harpy3kamu
OT MOABWXHOIO COCTaBa >XeNe3HbIX, aBTOMOOWbHBIX M TOPOACKUX AOPOr, a Takke C M3AMEHEHUEM CBOWCTB
rpyHTa, 6eToHa, cTanu u gpyrux Matepuanos (KOHCTPYKLMIA) MPU CEMCMUYECKOM BO3OENCTBUN.

8.3.2 K nocTosAHHbIM Harpy3kam (BO3gencTansiMm) ocobOro coveTaHmsi OTHOCATCS:

- Harpyska oT COGCTBEHHOIO BeCa KOHCTPYKLNIA;

- rmgpocTaTnyeckoe aasrneHve (B3BelLMBaloLLee OeCTBME BOAbI);

- JaBrieHne NoToka BoAbl Ha Onopel;

- BO3JENCTBUE yCaaKM 1 Monady4ectn 6eToHa;

- BO3gencTBme ocagku rpyHTa;

- BO3JENCTBUE NpeaBapuTeNbHOIrO HanpsikeHUst kene3o0eTOHHbLIX KOHCTPYKLNIA;

- perynvpoBaHue yCuUnui B CTallbHbIX MPOMETHbIX CTPOEHMUSAX C XXEerne300eTOHHOW MINTON Npoesxen
YyacTu.

8.3.3 Koa(ph1UMeHT HaLeXHOCTU 7 f K MOCTOSIHHbIM Harpy3kam B COYETaHUM C CEeNCMUYECKUM

BO3[eliCTBMEM NPUHUMAIOT PaBHbLIM CPeAHNUM 3HaveHnsM Y ', npueeaeHHbIM B CI 35.13330.

8.3.4 Cunbl TpeHust B MOABWXHBIX OMOPHbLIX YAaCTSIX KaTKOBOro, CEKTOPHOrO W BasrikoBOrO TUMOB,
TaHreHumnanbHbIX W MMOCKUX MeTannnMyeckMx OMOPHbIX YacTsaX, OMOPHbIX 4YacTaAX C MpokKnagkamu u3s
dpToponnacta, a Takke B KadallMxXcs CTOMKax M noaBeckax onpefenstoT no ykasanuam CIT 35.13330,
nonarass Cunbl TpeHUd [OEeWCTBYIOWUMM B HebnaronpusaTHOM AONS  pacCUMTbIBAEMOW  KOHCTPYKLUM
HanpaBneHun.

8.35 an/l onpeaeneHnn cunn TpeHna B NoABUMXHBLIX ONMOPHbLIX YaCTAX C NpoKnagkamvmn n3 (*)TOpOI'IJ'laCTa,
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paboTaloWmnMM COBMECTHO C NMOMMPOBAHHLIMU NTMCTaMU U3 HEepPXXaBeloLLel cTany, HopMaTUBHOe 3HavyeHue
koappmLMeHTa TPEHNA HAXOAAT NpU TemnepaType Bo3ayxa, paBHOWM CpedHeroJoBoi TemMnepartype B MecTe
CTpouTenbCcTBa 0GbeKTa.

8.3.6 Mpwn onpedeneHun Harpy3ok Ha aHKepHble OMopbl Hepa3pe3HbiX MOCTOB PaBHOAEWNCTBYHOLLYIO
CUI TPEHWsl, MPWIOXKEHHbIX K MPOMETHOMY CTPOEHWIO CO CTOPOHbI TMOABMXKHBIX OMOPHbLIX 4YacTen,
[0MyCKaeTcs NPUHMMAaTb PaBHOW HYJIHO.

8.3.7 CoBMeCTHOe JeNCTBUE CENCMUYECKMX Harpy3oK M Harpy3ok OT MOABWXXHOIO COCTaBa, BKIoyasi
cuny TOPMOXeHUs1, TpebyeTcHa yunTbiBaTh NPy NPOEKTUPOBAHMM XKENE3HOAOPOXHbBIX MOCTOB Ha CKOPOCTHbIX
MarucTpansx, mMarucTpansgx € npevMyLleCTBEHHO MacCaXWMpPCKUM ABUXKEHUEM, 0COBO0rpy3oHanpsKeHHbIX
MarucTpansx u enesHogopoXHbIX Maructpansax kareropun -1V no CIM 119.13330.

8.3.8 Harpyskm oT aBTOMOGMNEN COBMECTHO C CEWCMMUYECKMMW Harpy3kamu Y4uTbIBAKOT Mpu
NPOEKTUPOBaHUN MOCTOB Ha aBTOMOOMMbHbIX Aoporax obuwiero nonb3oBaHus kateropun [-IV no CI1
34.13330, a Takke CKOPOCTHbIX TFOPOACKMX Aoporax W MarucTpanbHbiX ynuuax o6Leropoackoro u
panoHHOro 3HaYeHus.

8.3.9 CoBmecTHOe [feWicTBME CENCMMYECKMX Harpy3oKk W Harpy3ok OT MOOBMXHOIO COcTaBa
AOMNyCKaeTCs He Yy4YnTbIBaTb NPW NPOEKTUPOBaHMM XeNe3HOAOPOXKHbBIX MOCTOB Ha Aoporax kateropui V no
Cln 119.13330, Ha BHeWHMX MNOABLE3AHLIX MYTAX W BHYTPEHHUX MyTAX NPeanpusiTuin, MOCTOB Ha
BEAOMCTBEHHbIX aBTOMOOMWIbHLIX OOporax (3a WCKMYEHMEM CrlydaeB, OrOBOPEHHbIX B 3agaHuM Ha
NPOEeKTMpOBaHMeE).

8.3.10 CericMmyeckme Harpysku He cnefyeT y4nTbiBaTb COBMECTHO C Harpy3kamm oT TPaHCMOPTEpPOB U
FOPM30OHTAalNbHbIX MOMEPEYHbIX YAApOB MOABMKHOIO COCTaBa MpU pacyeTe Xene3HOAOPOXHbIX MOCTOB, a
TaKKke C Harpyskamum OT TSKemnbIX OAMHOYHbIX YEeTbIPeXOCHbIX TPaHCMOPTHbIX eauHuy no cxeme HK,
HarpyskamyM OT TOPMOXEHWst M OT yaapoB aBTOMOOWMeNn B OrpaxaeHue npoesdxen 4yacTu npu pacuyeTe
MOCTOB Ha aBTOMOOMIbHbIX U FOPOACKUX AOpOrax.

8.3.11 HopmMaTuBHyl0 BepTMKanbHYyl0 Harpysky OT MOABWKHOIO COCTaBa XeresHblX Aopor crieayet
NpyHUMaTb B BUAE PaBHOMEPHO pacnpedeneHHoW Harpy3kM MHTEHCUBHOCTbIO £& , TC/M, 3arpyxasi oauH

nyTb Ha MocTy. NMokasaTtens K, o6o3HavaloWwmi Knacc Harpysku, Ons KanutanbHbIX COOPYXEeHUN paBeH 14.
KoadbduumneHT £, yuutbiBalOWNUA OTCYTCTBUE B Moe3ge TAXenbIX TpaHcnopTepos, paseH 0,85 npu gnvHe
3arpyxeHust go 25 m n 1,00 npu gnvHe 3arpyxeHusi 6onee 50 m. Mpu anvHe 3arpyxeHns ot 25 go 50 m
KOSPUUMEHT & onpedenstoT Mo UHTEPNonALnn.

8.3.12 [nsa xenes3HoOOPOXHbIX MOCTOB, PacnofioXEHHbIX Ha KPMBOW B MNiaHe, criegyeT yyuuTbiBaTb
rOpM30OHTarbHYI0 MOMEPEYHYI0 HarpysKky OT LeHTpobexHoM cunel, onpegensemyto cornacHo CI 35.13330.

8.3.13 HopmaTuBHas BepTukanbHas Harpyska OT NMOABUXKHOrO cocTaBa aBTOMOOMIbHBIX U FOPOACKMX
AOpOr C KaXdow Momfocbl ABWKEHWUS AN KanuTarnbHbIX COOPYXEHUM MPUHMMaeTcs B BUAE PaBHOMEPHO
pacnpegeneHHon Harpy3kn nHteHcmeHocTbio 0,1K T¢/M, rae nokasaTens K paseH 14.

8.3.14 lNpn ogHOBPEMEHHOM 3arpy>eHumn AByX 1 6oriee nNonoc ABUXEHUS UHTEHCUBHOCTb Harpys3ku ot
aBTOMOOUIEN CO BTOPOW 1 NOCREAYIOWLMUX NOMOC YMHOXAOT Ha KO3 dULMEHT NOMOCHOCTU S+, paBHbIf 0,6.

8.3.15 lNpwu y4yeTe CENCMMYECKOrOo BO3OENCTBUS OUHAMUYECKMI KOadhduumeHT 1+ K Kk Harpyskam oT
TPaAHCMNOPTHbLIX CPEACTB XeNe3HbIX, aBTOMOOUITbHBIX Y FOPOACKMX AOPOr cunTatoT paBHbiM 1,0.

8.3.16 Tllpwn onpepeneHnn pacyeTHOW HarpyskM OT TPaHCMOPTHLIX CPEeACTB Ha MOCTY crieayet
NCXoamnTb M3 JOMNYCTUMOW BEPOATHOCTU 5% NOABNEHUSA HA MOCTY BO BpeMs 3eMNETPACEHNUS pacHeTHOW nnu
Gonee TsKeMnom NOABWXKHOW Harpysku. lonpaBka Ha BEPOATHOCTb OAHOBPEMEHHOrO BO3AEWCTBUSA HA MOCT
CTaTUCTUYECKN HE3ABUCUMbIX Harpy3ok JOCTUraeTCcsl YMHOXEHUEM pacyeTHbIX Harpy3ok Ha KoddULMEHTHI
coyeTaHus.

8.3.17 KoadppumumeHT codetanust T| cnegyeT NnpMHUMaThL paBHbIM:

1,0 - ANA NOCTOSIHHBLIX Harpy3oK N BO34EeNCTBUIA, CEMCMUYECKMX Harpy3oK, y4NTbiBaeMbIX COBMECTHO C
NMOCTOSIHHBLIMUW Harpy3kamu 1 BO30eNCTBUAMY;

0,8 - ona cencMmn4ecknx Harpys3ok, nencrene KOTOPbIX Yy4YUTbIBAE€TCA COBMECTHO C Harpy3kamum oT
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NOABWXKHOIO COCTaBa »Xeme3HbIX, aBTOMOOUINbHBLIX U ropoackux oopor;
0,7 - pns Harpy3oK OT NoABMXHOIo CoCTaBa XKeJlie3HbIX 40POr;
0,5 - ong Harpy3oK OT NOABWXHOIo coctasa aBTOMOBGUIBHBIX U ropoackmx oopor.

I'IpmmeanMe - [na mocToB Ha OCO60pr30HaI'IpF|)KeHHbIX XKene3HOOOPOXHbIX Marunctpanax, Ha
aBTomMaruncrTpanax Kkareropmm 1A, CKOPOCTHbIX goporax n MmarnctpasnbHbIX ynmuax o6u.|,erop0p,0|<oro 3Ha4YeHuA
KOS(*)(*)VILI,I/IGHT coYeTaHnd K Harpy3kam OT TPaHCNOPTHbIX CPeACTB MOXeET ObITb YBEJIN4EH NO CcorfacoBaHuo
C 3aKa34mkom mncxoga ums pvaeTHOVI WHTEHCMBHOCTU OBUXEHUA.

8.3.18 BeTpoBasa 1 nepoBasi Harpysku, Harpyska oT HaBana CydoB, TemnepaTypHble KnMMaTuyeckne
BO3AENCTBMSA M BO3OENCTBME OT MOPO3HOrO MyYeHUs rpyHTa COBMECTHO C CEMCMUYECKUMM Harpyskamu He
YUMTbIBAKOTCS.

8.3.19 CelcMmnyeckme Harpysku, COOTBETCTBYHOLLME Tonvkam cunon 7 GannoB n 6onee, OOMKHbI
YUUTbIBATLCH COBMECTHO CO CTPOUTENbHLIMW Harpy3kamu npuv MNpPOEKTUPOBaHUN MWUFIOHOB BUCSYMX U
BaHTOBbIX MOCTOB Knacca cencmocTonkocTu |. CelicMmnyeckas Harpyska OT Macchl NMuioHa, onanyoku u
OpYyrMx obyCTpOWCTB onpenenseTca UCXodst U3 CPeQHEero MHTepBana BPEMEHU MeXOy 3eMIeTpsiCEHUsIMU
pacyeTHon cunbl T=100 ner.

8.3.20 VameHeHune npwu 3eMneTpsiCeHUsX CBOWCTB rpyHTa, 6eToHa, ctanuM v Apyrux maTepuanos
(koHCTpYKUMI) yunTbiBaeTcs cornacHo Cl22.13330, CIM 24.13330 n CI1 14.13330.

8.3.21 CencmMmmyeckue Harpysku Ha MOCTbI CnegyeT yduTbiBaTb B BUAE CUN MHEPUMM YacTen MocTa U
NOABWXXHOIO COCTaBa, YBEMNUYEHHOro (CEMCMMYECKOro) OaBMEeHWs TPyHTa HacbiNen nNoaxodoB Ha yCcTou, a
Takke B BMAE CUN MHEpPUMM OT MPUCOEOUHEHHBIX K OMopaM MacC BOAbl M Pa3XMKEHHOro rpyHta. [pu
onpefeneHnn CenCMUYECKMX Harpys3ok, OEeWCTBYIOLWMX BOOMIb OCUM MOCTa, Macca Xene3HOAOPOXHOro
COCTaBa He y4MTbiBaeTCs.

MpumeyaHue - Mpu NpPOEKTUPOBAHUM MOCTOB Hepas3pe3HOW, paMHOW M apo4YHOW CUCTEM credyeT
yYuTbIBaTb [OMONHUTENbHbIE YCUINUA B KOHCTPYKUMSX, BO3HMKAlOWME M3-33 pasnuyns HanGonbLumx
amnnuTya U acUMHXPOHHOCTU TFOPU3OHTArbHbLIX KonebaHuii BOOMb W MOMepek ocu MocTa (hyHOaMeHTOB
MOCTOBbIX OMOP MPU CYLLECTBEHHOM Pa3nnynum UX OCHOBAHUA NO CEMCMUYECKUM CBOMCTBAM.

8.3.22 Cemncmuyeckme Harpyskum OT Macc MOCTa criegyeT onpegensTb CnekTpanbHO-MOAarbHbIM
MeToAOM C y4YeToM ynpyrux gedopmauui KOHCTPYKUUW W NoJaTinBOCTU PECCOP >Kere3HOO0POXHOro
cocTaBa. Mcnonb3yemble Npy BbIYUCIIEHUN CUN MHEPLUWN OMHAMUYECKUE OUCKPETHbIE CXEMbl COCTaBMSAOT
Ansa  Mocta B LUeNnoM WnM ANng  OTAeMbHbIX YacTel MOCTa, SBMASIOWUXCA CaMOCTOATENbHbIMM
konebaTenbHbIMK cucTemamu. B 060CHOBaHHbIX Criydasix 4onyckaeTcs BbINOMHATb pacyeT Mo YNPOLEHHbIM
cxemaMm, BblpabOTaHHbIM MPaKTUKOA MPOEKTUPOBAHMA W YYUTbIBAIOWMM CUMMETPUIO, OAHOPOOHOCTb U
Apyrue CTpyKTypHble 0COBEHHOCTU KOHKPETHOTO COOPYXKEHMS.

MpumeyaHue - [Npu NPoOEKTUpPOBaHUM MOCTOB Krlacca CeMCMOCTOMKOCTM | crnefyeT BbINOMHATL
NMOBEpPOYHbIE pacyeTbl HECYLLUMX KOHCTPYKLMIA Ha BO3OENCTBUE B BMAE akcernieporpamm konebaHui rpyHTa,
COOTBETCTBYIOLLUMX CENCMUYHOCTM panoHa CTPOUTENbCTBA, C MpuBEAEHWEM BbIOpaHHbIX 3anucen K
akceneporpaMmmam TOJTYKOB pPacyeTHOM O COOPYXXEHMUSI CUMbl YMHOXEHUEM YCKOPEHMM Ha MornpaBoYyHble
KoadhpuumeHTbl cornacHo 8.3.30.

8.3.23 lMpu onpedeneHMn CencMMYECKON Harpysku, HanpaerieHHOW BAOMb OcuM GanoyHoro Mocra,
crnepfyeT cunTaTh, YTO MPU CENCMUYECKOM BO3OENCTBUN CUTbl TPEHUS B KaTKOBbIX, CEKTOPHbIX N BasKOBbIX
OMOPHbIX YaCTSAX, OMOPHLIX YacTAX C MpoknagkaMu u3 ToponnacTta, a Takke B KavyaroLMXCsl CTOMKax M
nofBeckax npeogoneBatTcs. PacyeTHble cxeMbl COCTaBMNAT AN OTAENbHbLIX YacTelh MOCTa, COCTOSILLUX U3
OLHOW OMopbl U HEMOABWXHO ONEPTbIX HA Hee MPOSMETHLIX CTPOEHWWA. [MHAaMUYECKYID pacHeTHYK cxemy
NPMHUMAIOT B BUAE YNPYro 3aKPEneHHOro B rpyHTE CTEPXKHSA UM CTEPXKHEBOW CUCTEMBI, UCMbITLIBAOLLMX
nepemMeLLeHns B MIIOCKOCTM MocTa. Maccy nponeTHbIX CTPOEHWUR, MMEKLUX MNPOAOSbHO-HEMOABMKHbIE
OMOPHbIE YaCTU Ha AaHHOM OMope, OTHOCST K YPOBHHIO LUAPHMPOB HEMOABMKHBIX OMOPHbIX YacTewn.

8.3.24 lMonepeyHyto k ocu BanoyYHOro MocTa CENCMMUYECKYIO HArpy3Ky OOMycKaeTcsa onpenensatb Ans
OTAENbHbIX PParMeHTOB COOPYXXEHUSA, COCTOALMX U3 OOHOW OMNopbl U NPUCOEOUHEHHOM K OMope Macchl,
paBHOW MOMOBUHE MacChl ABYX NPUMbIKAKOLMUX NPOMETHBIX CTPOEeHUN. PacyeTHyto cxemy dparmMmeHTa MocTa
NPYHMMAIOT B BUAE YNpyro 3akpernneHHOro B rpyHTE BEPTUKANbHOrO CTEPXHHA WUMU CTEPXHEBOW CUCTEMBI,
UCNbITbIBAIOLLMX MNepeMeLleHns M3 NnockocTn Mocta. [lpucoeanHeHHyo Maccy MpOMeTHbIX CTPOeHUN
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OTHOCAT K UX UEeHTpaM TAXECTU. I'Ipvl COYETaHMN CENCMMYECKOro BO3AENCTBUSA C Harpy3kamu ot noaBuMXHOro
COCTaBa >Xemne3HblX, aBTOMOOUNbHbBIX 1 ropoackux gopor B pacquHoﬁ CXeMe yYUTbIBalkT TakKke NOoJI0OBUHY
cymmapHoﬁ Macchbl BpeMeHHOVI BepTI/IKaJ'IbHOI7I Harpys3ku Ha npuMbIKaoLWKMX K onope nposieTHbIX CTPOEHUAX.

8.3.25 I'Ip|/| BblHUCNEHUN CUIT UHEpuun B CUCTEME MOCTa clieayeTt Wucnonb3oBaTb AOWCKPETHble
pac4yeTHble CXeMbl. HOpMaTVIBHbIVI BeC KOHCprKLI.VIVI 1N NOABMXHOIO COCTaBa yMHOXaloT Ha KOS(*)(*)VILlVIeHTbI
HaOEeXHOCTN, MONIOCHOCTM U coyeTaHuss. CoBGCTBEHHbIN Bec (Maccy) noABOAHbLIX YacTen onop wu
beH,El,aMEHTOB onpenenarnT be3s ydyeTa rmapoctaTtn4ecKkoro gaBrieHu.

MpumeyaHue - MNpu onpegeneHun cun MHepUUM OT Macc onopbl ¢ PyHAAMEHTOM B BuAe CBaWHOro
pocTBepka OONyCcKkaeTcs cyuTaTb CBau HeBeCOoMbIMU. [1pyn 3TOM pacyeTHbI BeC (Maccy) Nnutbl poCTBepKa
yBenuyuearoT Ha 25% cymmapHoro Beca (Macchl) cBan.

8.3.26 T[lpu onpegeneHun Cun UWHEPUUN e€OUHUYHbIE MepeMeLleHnss TOoYeK pPacrnonoXeHus
COCPEeAOTOYEHHbIX FPY30B B CUCTEME HAxoOdAT C y4eToMm paboTbl KOHCTPYKLMI U OCHOBAHWIA OMop MoCTa B
ynpyron ctaguun. [Oedopmaumm peccop XenesHoOOPOXKHOro MOABMXKHOIO COCTaBa Y4YMTbIBAKOT COrMacHo
8.3.29.

8.3.27 EQnHUYHbIE NnepemMeLleHns onopbl ¢ OyHOAMEHTOM MESKOro 3arioXeHus crnegyeT BblYUCTATD,
CYMMUpPYs YNpyrne nepemMeLleHnst Tena onopsbl Bbille NogoLBbl yHAAMEHTa, onpeaensieMble Nno npasuniam
CTPOUTENBHOW MEXaHUKN CTEPXKHEBLIX CUCTEM, C MEpPEMELLEHUAMU OT YNpyroro noBopota dyHOaMeHTa B
rpyHTE.

MpuMeuaHne - [NA rPyHTOB C YCMOBHBLIM COMPOTUBAEHMEM CXaTuio R = 50 TC/M 2 eauHUYHbIe
nepemeLLeHns oT NoBopoTa PyHOAMEHTa MENKOro 3arnoXeHUs B FPYHTE MOTYT He y4MTbIiBaTbCA.

8.3.28 EpguHMYHblEe nepemelleHnss onopbl, nmetrowen ¢yHOamMeHT B Buae CBaMHOIO pocTBepka,
cnegyeT Haxo4uTb C y4eTOM FOPU3OHTarbHOrO MepeMeLLeHnss U NoBopoTa MNuTbl pocTBepka. BnusiHue
CENCMMYECKOTO BO3AENCTBUSA Ha YCNOBUSA 3a[eNIKM CBal B BOOOHACHILLEHHbIX Meckax U cnabbiX MMUHUCTBIX
FPYHTaX HWKE BEPXHEN rpaHuLbl pacyeTHOW TOMLWM rpyHTa, OOMYCKaeTCs YyYnTbiBaTb MYTEM CHWXKEHUS Ha
30% 3HaveHun koadurumeHTa NnponopumoHansHocTh K, npueeaeHHbix B Cl 24.13330.

8.3.29 lNMepemelleHne nonepek 0CM MOCTa LieHTpa TSXKECTU XKerne3HOA0POXXHOIo NOABWKHOIO COCTaBa,
pPacnosioKEHHONO0 Ha BbICOTE 2 M OT YPOBHHA [OMIOBOK PEebCOB, OT MPUMOXKEHHON B 3TOM LEHTpe
rOPU3OHTanNbHOMW €4UMHUYHOWM Cunbl, Npoucxodsiliee 3a cyeT ynpyrux aedopmauumin peccop, m/Tc, crnegyet
onpenenaTe no dpopmyre

_0gs

8 , (8.3)

roe Q - pacyeTHbIM BeC NOABWXHOrNO cocTaea, onpegensemsin Ans oTAeNbHbIX PparMeHTOB COOPYXEeHUsI
cornacHo 8.3.24.

8.3.30 PacueTHass cencmudeckass Harpyska OT MacC MOCTa, MPUIMOXEHHas B Toyke Kk u
cooTBeTCTBYIOLWas i-My TOHYy COBCTBEHHbIX KonebaHui cuctemsl, onpeaenseTcs no dopmyne

S = Ky B BBy K AR g Uy (8.4)

roe K]_ - KOS(*)(*)I/ILI,I/IGHT, yLIl/ITbIBalOU.I,MVI BInAHNE Ha CeIZCMMLIeCKyIO Harpy3ky CHWXeHUA >XEeCTKOCTU

COOpYyXeHna n yeenndeHne paccedaHua SHeprun konebaHuii M3-3a MNosiIBNEHUs TpeWwmnH " nnacTtn4eckmnx
p,e(bopmau,vm B KOHCTPYKUUAX N TPYHTaxX OCHOBaHUA;

K2 - KoadunLMEHT, NO3BONAIOLLMA YTOYHATL UCXOOHY0 CENCMUYHOCTL MO JaHHbLIM O CECMUYECKOM
pexnme MecTHOCTH;

Kz - KOS(pdULMEHT MHXEHEePHO-reonornyeckon 06CTaHOBKM Ha y4acTke CTpOUTENbLCTBA;

K4 - koahduumeHT penbeda MECTHOCTU, OnpeaenseMblii pac4eToM Mo AaHHbIM U3bICKaHWN;
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Ky - KO3(MMUMEHT, yUNTbIBAIOLMIA OTKIOHEHME AEKPEMeHTa KonebaHuin ob6bekTa oT cTaHAapTHOro
3HaveHus1, B TOM ymcne 3a cyeT paboTbl 4eMndepos;

A - COOTBETCTBYIOLLAA WCXOOHOW CENCMUYHOCTM Hambormbluias amnnuTyga YCKopeHus kornebaHun
rPYHTA, BbIpaXXeHHas B A0OMSX YCKOPEeHUs cBOBOOHOro nageHus;

Fy - K0O9PMULMEHT AMHAMUYHOCTM, COOTBETCTBYIOLLWI i-My TOHY COBCTBEHHbIX KonebaHuii MocTa;
T - K0OahdmumeHT popmMbl konedaHunm MocTa;

Qj: - OTHECEHHbIN K To4ke k paCLIeTHbIVI BE€C COOpPYyXeHu4, OﬂpeﬂeﬂﬂeMbIVI B HEOOXOOUMbIX cny4adax c

y4eTOM TMPUCOEAMHEHHON K ornopaM Macchbl BoAbl (PasXKWKEHHOro rpyHTa) M Harpy3ok OT MOABWKHOMO
cocTaBa Xese3HblX, aBTOMOOWUIIbHBLIX U TOPOACKUX AOPOr C KO3(PPMLMEHTOM HaOEXHOCTU Mo Harpyske

".ff cornacHo CI1 35.13330.

8.3.31 KoadbduumeHT K crneayet NpUHUMAaThL paBHbIM:

0,50 - gns MOCTOB Kracca CeMCMOCTOMKOCTMH |;
0,37 - N MOCTOB Krnacca cemcmocTonkocTu Il;

0,25 - anga MocToB Knacca cencmoctonkocTm 1.
8.3.32 NonpaBoyHble KoadduumeHTsl Ko 1 K3 onpegensoT nNo AaHHbIM U3bICKaHWi o dopmMynam:

&y =2k (8.5)

Ky =2, (8.6)

roe 5fc_p- nonpaska Ha CENCMUYECKUIN PEXUM MECTHOCTU MO AaHHbIM U3bICKaHWUM;

E'lrrp - nonpaBKka Ha MHXXeHepHO-reosnorn4yeckne ycrosmua no gaHHbIM N3bICKaHWUMN.

8.3.33 KoadhdomumeHT Ky onpeaenseTtcs no dopmyne

L5

=2 405
Y40k +1 : (8.7)

rae h - oTHocuTEnbHBIN KO3MMULNEHT 3aTyxaHUs NO OCHOBHOW (hopMe KonebaHui COOpYXEeHUs B OONSAX
KPMTUYECKOro 3aTyxaHusl, onpedensieMbli Ha OCHOBaHWW AaHHbIX AUMHAMUYECKUX UCMbITaHWN BrU3KMX no
KOHCTPYKLIMU COOPYXEHUN.

[nsi COOpy>XeHNI, HE UMEIOLLUX UCTIbITAHHBLIX aHarnoros nnyv 06opyaoBaHHbIX racuTensMmu konebaHun,
koadpduumMeHT h HaxoasT nocpeacTBOM pacdeTa MOrfoLeHns 3dHeprum  konebaHun, y4uTbiBaloLWEero
XapaKTepUCTUKN MOTMOLLEHUSA 3HEPTMN B OKpYyXaloLlenh cpefe, KOHCTPYKUUAX COOPYXEHUS W racutensx
konebaHwuii (npunoxexuve b).

lMpumeyaHue - B 3aBMCMMOCTU OT pe3ynbTaToB AUHAMUYECKUX UCNbITAHUI U pacyeTa BNUSHUA cpelbl
KOHCTPYKLIMM COOPYXEeHUst 1 AeMndepoB Ha NpoLecc 3aTyxaHus konebaHuii 3HaveHne koaduumeHta Koy
npuHumatot ot 0,7 go 1,5. MNpu oTCcyTCTBUM AaHHbIX 00 OTHOCUTENBLHOM KO3hULUMEHTe 3aTyxaHus h
naonyckaetca npuHuMaTh Ky =1,0.

8.3.34 A - COOTBETCTBYKOLIAA WCXOOHOW CEWCMMYHOCTU Hambonblias amnnuMTyda YCKOPEeHWUWn
rOpM30OHTanbHbIX KonebaHui rpyHTa, BbipaXeHHas B JONAX YCKOPeHus cBobogHoro nageHus. 3HaveHne A
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npuHumaetca pasHeim 0,1; 0,2; 0,4 n 0,8 npu mucxogHowm cencmmyHoctn 7, 8, 9 n 10 6annoB no wkane
MSK-64 cooTBeTCTBEHHO.

MpumevaHvne - lNpu NpoeKkTMpoBaHMM MOCTOB npou3sedeHne koaduumeHntos Ko, Kz, K4 #u
BENNYUHbI A NpMHUMaeTcsa He 6onee 0,4.

8.3.35 Haubonbluee yckopeHue BepTUKamnbHbIX KonebGaHui rpyHTa MonydawT YMHOXEHUEM

HanbonbLUEro YCKOPEHWs ropu3OHTanbHbIX KonebaHui Ha nepexofHbln Ko3PULNEHT th =2/3 ana
y4acTKoB BONN3M CENCMUYECKN aKTUBHbBIX Pa3nomoB (yOaneHHbIX OT HUX MEHee YeM Ha CpeHIo rnyouHy

o4aroB 3eMNeTpsICeHNi B palioHe cTponTenscTsa) u #47, =0,5 Ana Npoumx y4acTkos.

8.3.36 KoadbmumeHT AMHaMUYHOCTM [, COOTBETCTBYIOLMIA i-My TOHY COBCTBEHHbIX KonebGaHuii

COOpYXeHUs U OTHOcUTENbHOMY KoadduumneHTy 3atyxanmss h=5%, crnegyet HaxoauTb B 3aBUCUMOCTM OT
KaTteropuu rpyHTa pacyeTHOM TOMWM NO CENCMUYECKMM CBOWCTBaM WU Nepuoay CODCTBEHHbIX KonebaHui

coopyxeHus T; no Tabnumue 8.1.

MpumevaHne - [ns cooOpyXeHWW Krnacca CemcMocTorMKocTM | KoadhdMUMEHT OUHAMUYHOCTM
AOMNyCKaeTCsl YTOYHATb HA OCHOBaHUM aHanu3a 3anucen konebaHui rpyHTa BpEMEHHOW CeTbio pernctpaumm
3eMIeTPSACEHNIN Ha y4acTke CTPOMTeNbLCTBA.

Tabrumua 8.1 - KoadbpuumeHTbl avHamuuHocT [ ana rpyHtos Kateropwii |, 1I, 1ll no ceicmmyecknm
cBOWCTBaMm
KaTteropusi rpyHta | CelicMuyeckast )KecTKoCTb KoadhchuLmenTs! anHammaHocTn Py
pacyeTHO TOMLM NO| pacyeTHON TOMLM FpyHTa
CENCMUYECKM I 2.
cBOWCTBaM Py Thme o)
I Bonee 2570 B =1+15Tnpn 7; =01¢
Br=25mpmno1c <7; 03¢
075
By = T, - HO He MeHee 1,0npn 0,3c= 7; =1.8¢
I Ot 655 no B =1+15Tnpm T; =01 ¢
2570
Br=25nmpn0o1¢c <7 Z05¢
1,25
By = T, Ho He meree 1,0 npn 05¢c<7; Z18¢c
1
n MeHee 655 By =1+15T npn 7; £0,1¢
By =25npn01¢c <7 =07¢
RAE
I 7 HoHe MeHee 1,0mpn 0,7 c< T} £18¢c
1
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8.3.37 KoapduumeHT hopmbl konebaHu COOpyKeHUst cnegyeT BblYUCNATb No hopmyrne

n
i 207y
J=l
ik = —, .
Z-Qj x5 (8.8)*
J=l

rae Xy WXy - CMELeHUsi COOpY>eHWsi Npu COBCTBEHHbIX konebaHwsx no i-n popme B Toukax K u j;

Q; - pacyeTHbIN BEC COOPYXKEHUS, OTHECEHHbIN K TOYKE j.

* dopmyna M aKCMnMKaUMs K Hel COOTBETCTBYHOT opuruHany. - lMpumevaHue maroToBuTens 6asbl
JAaHHbIX.

MpumedaHne - lMpu pasnuuMM NEepPeHOCHbLIX YCKOPEHWU Macc, B TOM 4ucrie K3-3a HeoaMHaKoBOW
WHTEHCUBHOCTW UMM HECUHXPOHHOCTM KonebaHui rpyHTa B OCHOBaHMUSIX ONOP MOCTa, cneayeT UCMoNnb30oBaThb
0600weHHyto dopmyny (B.39) npunoxenusa B gna onpegeneHus koadduumeHTa dopmbl konebaHum
COOPYXEHMSI.

8.3.38 Cewicmnueckoe gaBneHme HeapMMpPOBAHHOIO rPyHTa HACbINW NOAXOAA M IPYHTA 3acbInku Nasyx
KOT/IOBaHa Ha KOHTAKTUPYIOLLME C ITPYHTOM MOBEPXHOCTU Tena yCcTost U PyHAAMEHTHOW NiWTbl CO CTOPOHbI
HacbkInu crnegyeT onpeaensTb C y4eTOM CUM MHEPLUMW B TPYHTE U U3MEHEHUS yrra BHYTPEHHEro TPeHus npu
ceicCMUYeckoM BO34eNCTBUU. HaknoH 3agHen rpaHn ycTosi, TpeHUe Mexay rpyHTOM W 3aHel rpaHblo yCTost
(cbyHOaMeHTHOWM NnWTbl), OaBMNeHWEe TPyHTa KOHyca W 3acbiMkM Mas3yx KOTNOBaHa CO CTOPOHbLI NponeTa
[0MNyCKaeTcs He yYnUTbIBaTb.

8.3.39 PaBHOgencTByoWas pacyeTHOro CENCMUYECKOrO0 TOpPU3OHTANbHOIO [aBfEHUs TPyHTa
onpegensetca no dopmyne

1
H= ETBHEI.LC ’ (8.9)

rae Y- yAenbHbIN BEC TPYHTa Hackiny, onpeaensemblii ¢ y4eTom koadduumeHTa HagexHoctn Yy no 8.3.3

n CI 35.13330;
B - pacyeTHas LWuWpMHA YCTOS B MJIOCKOCTU 3adHMX T[paHen, Ha KOTOpyk pacnpegensiercs
CencMmnYecKoe faBrieHne rpyHTa;

H - BbicoTa Hacbinn, cuYuTas oOT NOOOLUBbI cbpr,ameHTHoﬂ nnnMTbl OO0 NoAowWBbl  Wnan
XKene3HoOO0pPOXKHbIX MOCTOB U O H3a AOPOXHOIo NOKPbITUA aBTOOOPOXHbLIX U TOPOAOCKMX MOCTOB;

|J-C - KOSd)d)VILI,VIeHT ©OoKOBOro AaBneHus FPYHTa HacbInNn B yCNOBUAX CENCMNYECKOro BO3ENCTBMS.

8.3.40 KoadhdpmumeHT OOKOBOro gaBreHusi necyaHoro rpyHTa Hacbinu |. gonyckaetcs onpegensiTb

no tabnuue 8.2 B 3aBUCUMOCTU OT HOPMAaTMBHOIO Yyrina BHYTPEHHEero TpeHud 'I.DH n cunbl pac4yeTHoro
3eMIeTpACeHnA.

MNpumeyaHwue - 3HaveHne Iy, cnegyeT NpUHMMAaThL no ykasaHuam CI1 35.13330.

Tabnuua 8.2 - KoadpduumneHT 6GoKOBOro AaBneHUsi rpyHTa npyu CEMCMUYECKOM BO34ENCTBUM

HopMaTuBHbLIN yron BHyTPEHHEro PacueTHasi ceicMUYHOCTb, Gannbl
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TpeHus Oy
7 8 9 10
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
Mpumeyanne - [lpy ApOBGHBLIX 3HAYEHUAX PACYETHOW CEWCMUYHOCTM U NPOMEXYTOYHbIX BenUYMHax yrna
'y KOO MUMEHT L onpeaenaoT no MHTepnonALuK.

8.3.41 lNpomexyTo4Hble Onopbl MOCTOB, PACMOMOXEHHbIE B pekax, BOAOXpaHWMMLax, nponueax u
3anueax, cnegyeTt NPOeKTUPOBaTh C y4ETOM CENCMUYECKOro AaBMNEHUs BOAbl U PA3XIDKEHHOIO rpyHTa, ecnm
cymMmapHasa rnybuHa BogoeMa W Crosi HeyCTOMYMBOrO rpyHTa y oOnopbl C y4yeToM obuiero pasmbiBa
npesbiwaeT 5 M. [Npu onpeaeneHun rnybuHbl Bogoema y onopbl MOBEPXHOCTb AHAa NpuHMMaeTcs 6e3 yyeTa
BOPOHKM MECTHOIO pa3mblBa.

8.3.42 Celicmnyeckoe [faBrneHvMe BOAbl U Pa3XKWKEHHOrO rPyHTa HaxoAAaT KaK ropu3OHTanbHYHo
MHEPLIMOHHYIO Harpysky OT NPUCOEAMHEHHbIX K NOABOAHbIM KOHCTPYKUMSM MacC BOAbl U PaKMKEHHOro
rpyHTa. lNprucoeanHeHHbIe K ONope Macchl AOMyCKaeTCs NPUHMMaTh paBHbLIMU MaccaM Bodbl (PadXUXKEHHOro
rpyHTa) B o6beme cBamn 1 gpyrmx Yacten onopbl, NOrPYKEHHbIX B BOAY W PA3XKMKEHHbIN FPYHT.

8.3.43 lNpwu onpepeneHnn Harpy3ok Ha CBalHble PyHOAMEHTbI, Mpope3atoLmne Crnon HeyCTOMYNBOro
npu 3eMneTpsceHuM pacyeTHON Cunbl BOAOHACLIWEHHOro necka, CnegyeT yyuTbiBaTb OOMONHUTENbHYIO
Harpysky Ha cBau, BO3HMKAKOLWYK MpuM YNNOTHEHWM Mecka MO OKOHYaHun Bubpauuin. BenuuuHa
AOMNOMHUTENBHOW Harpyskyu paccMaTpuBaeTcs B BUAE CUIbl OTpULATENbHOro (HanpaBneHHOro CBEPXY BHU3)
TpeHusi Mo 6OKOBON NOBEPXHOCTW CBaW, BO3HMKAIOLEN NPy yMeHbLUeHUn obbema 3amnofHeHHbIX BOSOW Mop
N ocafKe pas3xKeHHbIX COeB Necka.

I'Ipmmeanme - [JononHutenbHas Harpy3ka B Buae oTpulaTtesibHbIX CUil TpeHUA Ha CBan He
y4uTbiBae€TCA COBMECTHO C CUJlaMUN MHEPL NN OT MacC rpyHTa, BOAbl N COOPYXEHUA.

8.4 PacyeTbl Ha CENCMOCTOMKOCTb

8.4.1 PacyeTbl MOCTOB C Yy4E€TOM CENCMMUYECKUX HArpy3oK CriefyeT BbIMNOMHATb Ha MPOYHOCTb U
YCTOMMUBOCTb HECYLLMX KOHCTPYKUUW, MPOYHOCTb U YCTOMYMBOCTb FPYHTOB CTPOUTENBLHOW Nrowiagku, no
orpaHu4YeHuio noBopoTa (yHOAMEHTOB MENKOro 3aroXeHus, NpedoTBpalleHuI0 XPYMKOro paspylleHus
npenBapuTENbHO HaNPsXXEHHbIX Kene300eTOHHbLIX KOHCTPYKUUIA 1 NpedenbHO A0MYCTUMbIM OTHOCUTENBHBIM
NVHENHBIM U YIIOBbIM NepeMeLLeHUAM B MaHe CMEXHbIX CeKUMA MOCTa, pasfaeneHHbIX AedopMaLNoHHbIMN
LWBaMMU.

8.4.2 PacyeTbl Ha NPOYHOCTb U YCTOMYMBOCTb NPOBOAAT MO npasunam, usnoxeHHsim 8 Cl1 35.13330,
CI 63.13330, CIT 22.13330, CIN 24.13330, c y4eToM LOMNONHUTENBHbLIX TPeOOBaHMIA HACTOSLLEr0 CBOAA
npasun.

8.4.3 PacyeTHble 3Ha4YeHNsi CENCMMYECKNX NPOAOTbHBIX M MOMEePEYHbIX CUM, U3rMBaIOLLNX U KPYTALLMX
MOMEHTOB CriedyeT HaxoAuWTb MOCPEACTBOM pacyetra KOHCTPYKUMA Ha CENCMUYECKYID Harpysky,
COOTBETCTBYIOLLYIO OTAENBHLIM (hOpMaM COOCTBEHHbIX KonebaHuin oObekTa, ¢ NnocrneayoLwmM BblYMCIIEHNEM
ycunumn no copmyne

: (8.10)

roe N P pac4yeTHOEe ycunne B paccMaTtpnBaeMomMm ceHeHuu;

Np - YNACINO yYUTbIBAEMbIX B pacyeTe hopM COOCTBEHHbIX konebaHuin obbekTa;
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N; - ycunue B paccmaTpvBaemMoOM CEYEHUW OT Harpy3ku, COOTBETCTBYIOLEN i- dhopme COBCTBEHHbIX
konebaHun obbekTa.

8.4.4 HanpsikeHHO-0edOpPMNUPOBAHHOE COCTOSIHME OObLEKTa, pPacCYMTbIBAEMOrO MO KOHCOJIbHOW

cxeme, [OMycCKaeTcs HaxoduTb, WCMOSMb3ysi CEWCMUYECKYD Harpy3ky OT MacC, COOTBETCTBYHOLLYHO
HECKOJIbKUM (popMaM COBCTBEHHBIX KonebaHuii:

(8.11)

roe S - pacyeTHasi ceiicMmnyeckasi Harpyaka oT Macchl mg ;

Sji - cencmuyeckas Harpyska OT Maccbl Mj , COOTBETCTBYIOLWAs i-1 hopme cobCTBEHHbIX kKonebaHuin
obbekra.

8.4.5 TNpwn pacyeTe onop GanoyHbiX MOCTOB C MPUCOEOUHEHHBIMW Maccamu MpPONETHbIX CTPOEHUN,
MOABWXKHOIO COCTaBa, BOAbl W PaKMKEHHOTO T[pyHTa Maccy CucTeMbl [JOMycKaeTcd cuuTatb
cocpegoTtoyeHHon B 8-10 Toykax MO BLICOTE COOPYXEHUs. Yncno yumTbiBaeMblx B pacyeTe ¢opm
COBCTBEHHBIX KONeGaHUM NPUHMMAIOT paBHbIM YNCIY COCPEAOTOYEHHbBIX Macc.

8.4.6 lNpun npoBepKke KOHCTPYKLUMIA YCTOEB C (DyHOAMEHTaAMM MENKOro 3asioKEeHUs Ha YCTOMYMBOCTb
NpOTMB COBWra 1 ONpoKUAbIBaHMS yAEPXKMBaAlOLLAA ropusoHTanbHasi cuna, cosgaBaemMasi 4aBneHMeM rpyHTa
KOHyCa HacbIMuW 1 3acbIMNKK Nadyx KOTNOBaHa, He YYNTbIBAETCS.

Cunbl TpeHUst Mexay nNoaoLBON byHAAMeEHTa MENIKOro 3anoXeH s Ha HEMEP3MbIX UMM OTTanBatoLLMX
MHOroneTHeMep3anbIX rpyHTax criegyet npuHumats no Cl1 35.13330.

MoHmxaroLWnn KoahULMEHT YCNOBUIA paboTbl, yYNTbIBAKOLLMIA BIIUSIHUE CEMCMUYECKOrO BO3AENCTBUS
Ha cunbl TpeHWUs Mexay MOAOWBOW (byHAAMEHTa M OCHOBAHMEM M3 MEeCYHaHbIX WM FMVHUCTBIX TPYHTOB,
cnepyet npuHuMaTh no CIM 24.13330 kak AnA CONpOTUBIEHNST 3TUX FPYHTOB N0 GOKOBOM NOBEPXHOCTM CBal
npu 3eMNeTPACEHNSX.

8.4.7 Tpu pacyeTHoM cencMmyHOCTM 9 6annoB ycunMs B CENCMOCTOMKMX OMOPHbIX 4acTax M
aHKEPHbIX aHTUCENCMMNYECKMX YCTPOUCTBAX, yaepKMBaoLWmnxX OT noabpackiBaHNs ONOPHbIE Y3rbl NPOMETHbIX
CTPOEHUIN MOCTOB, criegyeT npuHumaTtb He meHee 10% OnopHoNn BepTMKanbHOW peakumm oT COBCTBEHHOrO
BEeCa KOHCTPYKLUN.

8.4.8 Tlpu pacdyeTe Ha MNPOYHOCTb aHKEPHbIX OOMTOB OMOPHbLIX YacTeM M aAHTUCEWCMUYECKMX
YCTPOWCTB, YAEPXUBAIOLWMX OMOPHblE Y3Mbl MPONETHbIX CTPOEHUW OT CcABwra, criegyeT HasHavaTtb

KoadppuLmeHT HagexHocT 7y =1,5. [inameTp aHkepHbix GONTOB CrieayeT NpUHMMaTh He MeHee 25 MM Mpu
anvHe 3agenku B 6eToH He meHee 10 guameTpoB.

8.4.9 Mpu pacuyeTe Ha NPOYHOCTb GETOHHBIX, XXENe306ETOHHbIX U CTalbHbIX KOHCTPYKUWUIA MOCTOB,
CBapHbIX M BONTOBbLIX COEAMHEHUI, a Takke MpuU pacyeTe Ha YCTOMYMBOCTb (DOPMbI CTallbHbIX 3NIEMEHTOB
KpaTKOBPEMEHHOCTb [eiCTBMS CeMCMMYEcKoi Harpysku criegyeT YyuTbliBaTb, YMHOXasi pacyeTHble
COMPOTUBIEHNSI MaTepuarnoB Ha OOMNOMHUTENbHbIN KO3MMULMEHT YCNOBUIA paboTbl, pernameHTMPOBaHHbIN
B CIT 14.13330.

MpumeyaHune - Ona CTEPXKHEBOW apmaTypbl C OTHOCUTENbHLIM YAJIMHEHWEM NpWU paspbiBe & = 10%
KO3 (PULIMEHT, YUNTbIBAOLLMIA KPAaTKOBPEMEHHOCTb CEMCMUYECKON Harpy3ku, paseH 1,0.

8.4.10 lNpun pacyeTHON CENCMMYHOCTM 9 BannoB NpeaBapuUTENbHO HaMpPsHKEHHbIE Xerne300eTOHHbIe
KOHCTPYKLMM MOCTOB crieqyeT NpoekTupoBaTh TakuM obpasom, 4Tobbl ycunve, COOTBETCTBYIOLWEe npeaeny
MPOYHOCTU paccMaTpuBaeMoro ceyeHus, 6bino donblue ycunus, BbidbliBaloLwero obpasoBaHne nonepeyHbix
TPELLMH, He MeHee YyeM Ha 25%.

8.4.11 lNpwu pacyeTe OCHOBaHUN (PyHOAMEHTOB MEJSIKOIO 3aNOXeHUs Mo HecyLlen cnocobHOCTU 1 Npu
onpegeneHun Hecyllen cnocobHOCTM CBaKn NO FPYHTY CUMbl COMPOTUBIEHNUS TPYHTa CXaTUO MNOA HUXHUMU
KOHLaMn csan (nogolBon oyHAaMeHTa MENKOro 3anoXeHus) U CUnbl COMPOTUBMNEHUS rPpyHTa no GokoBou
NMOBEPXHOCTM CBal HaxXOAAT C y4eTOM KO3(PPULMEHTOB YyCroBuin paboTbl, pernameHTUpoBaHHbIX B CIl1
22.13330 u CI1 24.13330. ConpoTuBrieHne rpyHTa no 60KOBOWM NOBEPXHOCTUN CBaW YyYUTbIBAETCH OT YPOBHSA
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BEPXHEN rpaHuLbl pacyeTHO TOMLLM FpyHTa A0 H13a CBaMl.

MpumeyaHne - [llpu pacuyeTe cBaWHbIX yHAAMEHTOB KO3I(ULMEHT ycroBui paboTel Ans
KOPPEKTUPOBKM 3HaYEeHMS pacyeTHOro CONPOTUBMEHUSA BOAOHACLILLEHHOIO MECYaHOro rpyHTa Nnog, HKHUMMN
KOHLaMu cBal AOonyckaeTcsl MPUHMMaTh TaknM Xe, Kak O KOPPEKTUPOBKM pPacyeTHbIX CONPOTUBIIEHNIA TOTO
e rpyHTa no 60KOBOWM MOBEPXHOCTU CBaMN.

8.4.12 lNpun NpoekTMpoBaHMM hyHOAAMEHTOB MESKOro 3anoXeHnsa cnegyeT UCKN4YaTb BO3MOXHOCTb
HeJoNyCcTMMOro noBopoTa (hyHOamMeHTa B BepTMKarbHOW MIOCKOCTW B pe3ynbraTe 3emneTtpsaceHuvs. Ons

OrpaHN4YeHna noBOpOTa 3KCUEHTPUCUTET &) paBHOﬂ,eVICTByI-OLU,eVI adKTUBHbIX CWUJT OTHOCUTEJIbHO LEeHTpa
TAXECTU cevYeHna no noaollise beHJJ,aMeHTOB OOJDKEeH yOooBNneTBOpATh cregyowmMm yCroBUAM:

- B CEYEeHUsIX Mo NoAoLLIBe (DYHAAMEHTOB, 3aN0XeHHbIX Ha HeckarnbHoOM rpyHTe, & = 1,58 ;

- B CeYdyeHudax nno noaowiBe (byH,lJ,aMeHTOB, 3arioOXeHHbIX Ha CKarilbHOM BbIBETpENIOM "
cunbHOBbIBETPENoOM rpyHTe, ¢ = 2,08 | roe R - pagnyc sgpa cedenuss no nogowse yHOameHTa co
CTOPOHBI Gonee Harpy>XeHHOro Kpasi CeYeHUs.

8.4.13 Amnnutygbl KonebGaHui TOPLOB MPOSIETHbIX CTPOEHMIA MOCTOB, YCTAHOBIEHHbIX Ha
NPOAOSIbHO-NOABWXHBIE OMOPHbIE YacTW, OTHOCUTENIBHO OFOSIOBKOB OMOP M TOPLIOB COCEAHMX MPOMETHbIX
CTPOEHUN He [JOSKHblI MpeBbilaTb AOMNYCTUMbIX MNEPEMELLEHMIA B MOABWXKHBIX OMOPHbBIX 4YacTax MU
AedopMaLMOHHbIX LIBaX.

MpumevaHne - AmMnnutyabl KonebGaHW/A OronoBKOB OMOP WM TOPLOB MPOMIETHbIX CTPOEHWM Mpu
CEeNCMMYECKOM BO3OENCTBMM cnedyeT OnpeaensaTb Kak CyMMy aMmnnuTyg KonebaHui pacyeTHOM Tomwm
FPYHTa 1 KOHCTPYKLUI Onop.

8.4.14 CymmapHbIn yron «f OTHOCUTENbHOIMO MOBOPOTA B MfaHe COCeAHMX paspesHblX GanoyHbix

NPONETHBLIX CTPOEHWUN >XEeNEe3HOAOPOXHbIX Y COBMELLEHHBIX MOCTOB Ha MPOMEXYTOYHbIX ONopax He LOIDKEH
npesbiWaTb Npu cericmmyeckom Boagencteum 0,010 pag v 0,009 pag ana NVHWUA C ABMXKEHUEM TPY30BbIX
noesnos co ckopoctamu o 120 n 140 KM/4 COOTBETCTBEHHO.

8.4.15 Mpw onpeaeneHWn yrna cf.criedyeT paccMOTpeTb kornebaHus U3 MIOCKOCTM MOCTa CeKLUWM,
BKMtovaloLLen B ceba Tpu onopbl 1 ABa NPONeTHbLIX CTpoeHus. Ha cpeaHelt onope yron tonpegensiercsa no

dopmyne

e 142;1141 +142‘I£—;43 | 612

roe Ay, Az n Az - Haubonblune amnnuTyabl KonebaHuin nogdepmeHHbix Nt onop N 1-3 nonepek ocu
MOCTa Npu pac4eTHOM CEMNCMMUYECKOM BO3AENCTBUY;
Ly nL3z - ANVHBI NPONETHBIX CTPOEHWI, NpUMBbIKatoLLmX Kk onope N 2.

8.4.16 lNMpu onpegeneHnn HanbonbLMX amnNNUTy konebaHui oronoBkoB onop (NoAMEPMEHHbIX MANT)
HeobOX0AMMO Yy4YMTbIBaTb BIIMSIHAE Ha MNepeMeLleHnsl OOonyckaeMblX MNpu CEeNCMUYECKOM BO3OEVNCTBUU
TPELLMH W NnacTnyeckux gedopmaunii B xene3o0eTOHHbIX KOHCTPYKUMSX onop. BnusHue Ha XecTKoCTb
n3rnbaemblx KeneaobeTOHHbIX KOHCTPYKUWMA TPELMH U nnacTuydeckux gedopmauui crnefyeT yuuTbiBaTb
cornacHo CI163.13330.

9 TpaHCNOPTHbIE TOHHESIU U METPOMNOSIUTEHDI

9.1 TpaccupoBaHue TOHHeneun
9.1.1 TpaccupoBaHue TPaHCMOPTHbIX TOHHENeW - ropHbIX (MepeBarnbHbIX U MbICOBbIX), NOABOAHBIX
(nog pekamu, MOPCKMMW NPONMBaMn U 3anvBamu), TOHHENEN METPOMOSIUTEHOB AOIPKHO BbIMOMHATLCA M3
ycnoBust obecneyeHnsa nx CEMCMOCTONKOCTU NpY 3eMNETPSCEHNSIX paCHETHON CUMbl U PEMOHTONPUIOAHOCTH
Ha BCEM MPOTSKEHUN TOHHENS, BKMOYasa nopTanbl Y FPYHTOBbLIN (NOPOAHbLIA) MAcCUB Ha NpUNopTanbHbIX U
3arnybneHHbIX y4acTkax TOHHENbHOro nepexoaa.
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9.1.2 MNpwu BbIGOpe Tpacchl cneayeTt u3beraTb y4acTKOB C Pe3KUM U3MEHEHNEM reoMOpPdONOrMYECKMX
YCMOBUA NO ASNIMHE TOHHEns, Y4aCcTKOB C MOBbILEHHOW TPELLMHOBATOCTbIO CKanbHOrO MaccuMBa U 30H
TEKTOHNYECKNX Pa3fioMOB.

9.1.3 I'IpM TpaccunpoBaHM TOHHEIbHbLIX NepexonoB creagyeT otaaBaTb npeanodvteHne BapvaHTtam C
bonee FJ'IyGOKVIM 3arioxXeHnem TOHHeNnA B OAHOPOAHbIX MO CENCMUNYECKON KECTKOCTMU rPyHTax C
nepece4vyeHnemM akTuBHbIX MarmcTpalribHbIX TEKTOHUYECKUX pa3fioMOB NepneHanKy ndapHO X NpoCTupaHnio n c
y4eTOM XapakKkTepa 3alieraHma rpyHToBbiX BOA.

9.1.4 Tpaccy ToHHens uenecoobpasHo npoknagabiBate B 6naronpuaTHbIX MO CENCMUYECKUM
CBOMCTBAM [IpyHTax (CKamnbHbIX, KPYMNHOBMOYHBLIX, ManoOBMaXHbIX MecYyaHblX, TBEPAbIX FMUHUCTLIX). He
crnegyeT pasMeliatb TOHHENb B TEKYyYenmnacTUYHbIX W TEKYYUX [TIMHUCTBbIX T[PYHTaX, CENCMMUYECKM
HEeyCTOMYMBBLIX W MNPOCadOoYHbIX [PYHTaxX, KypymMax, 30Hax KapcToobpas3oBaHUA W KOHycax BbIHOCA
obnomoyHoro mMaTtepuana co CkrnoHoB. [Mpn HeobxoauUMOCTM nepecedeHnss 30H, CMOXEHHbIX YKa3aHHbIMU
rPyHTamK, OOMKHblI paccMmaTpuBaTbCA BapuaHTbl UX 0OXOAa W YCUNEHUS KOHCTPYKTMBHBLIX 3NIEMEHTOB
TOHHEnNS.

9.1.5 TpaccupoBaHMe TOpHbLIX TOHHENEW WU TOHHENEeW METPOMNoSIMTEHa B CENCMUYECKMX panoHax
OOMMKHO  BbIMOSNHATLCA C  Y4ETOM BO3MOXHOCTU  CHWKEHWS CEWCMWYECKOW OMacHOCTM 3a cyeT
NNaHUPOBOYHBIX, TEXHOMOMMYECKNX N KOHCTPYKTUBHBLIX MEPONPUATUIA, BKNOYas 3arnybrneHve TOHHens u
YKpEenneHue rpyHToB.

9.1.6 [Ona obocHoBaHua BbiGOpa TpacChbl FOPHbIX TOHHeNnew pnuHon 6Gonee 500 M, ToHHenew
METPOMONUTEHOB W TOHHENEW, COOpPYyXaeMbiX B 0COD0 CMOXHbIX MWHXEHEPHO-TeONOrMYecknx wu
rMaporeosriorMyecknx YCrioBusix, a Takke MNOABOAHbLIX TOHHENen Heobxoammo npuerekaTb NPOUIbHbIE
Hay4YHO-UccrnefoBaTeNbCKUE Y NPOEKTHO-N3bICKATENbCKME OpraHn3auumn.

9.1.7 Bblbop Tpacchbl ropHbix TOHHenen anuHon Gonee 500 M Ha xenes3HbIX U aBTOMOOUITbHbLIX
goporax kateropuii Il 1 Bblle, CKOPOCTHbIX FOPOACKMX OOPOrax M TOHHENem MeTPOMONMTEHOB creayeT
NpoBOAWTbL C Yy4yeToM pesynbTatoB pabor no YUC wn CMP, BbINOMHAEMbIX Ha OCHOBE MOMEBbIX
CENCMOTEKTOHUYECKUX U WHXEHEPHO-Treonormyeckmx paboT, WHXEHEepHOro adHanusa nocneacTBun
3eMMeTPACEHNI, [OaHHbIX CEWCMOpPasBEOKM W WMHCTPYMEHTAsbHbIX WU3MEPEHWW, MONYYEHHbIX Ha
CENCMOMETPUYECKMX CTaHUMAX, @ TakKe NPUMEHEHUS YUCIIEHHbIX METOOOB peLleHUst 3agad MHXEHEepHOW
cericmonoruu.

9.1.8 Bbibop Tpaccbl NOABOAHbIX ~ TOHHenenW  crnegyeT  NPoOBOAUTb MO Aa@HHbIM
WHXEHEPHO-TeoNornYecknX, WUHXEHEePHO-CENCMONOrMYECKUX, TMAPONOrMYECKMX W3bICKAHUIW, CTaTUCTUKK
rMapoMeTeoporniornyecknx HabnwogeHun wn rungpomeTpumn. [pu pacnonoxeHun Tpaccbl TOHHeNs Mof
MOPCKMMM NponMBamu (3anvBamu) A5 BapuMaHTOB C KOHCTPYKUMEW TOHHens no TeXHONornu "3aBOAHbIX
cekumin" HeobXoaMMO YYWTbIBaTb BO3MOXHble NapameTpbl BOMH LyHaMMu, Bbl3biBAeMbIX TEKTOHUYECKUMMU

NnoABWXKaMM Ha IHEe OokeaHa, U UX HanpPaBfeHHOCTb MO OTHOLLEHUIO K TPacce TOHHEnS.
9.1.9 PasmelleHne CTaHUMA METPOMOoNMTEeHA Ha y4dacTkax, MepecekaemblX TEeKTOHUYEeCKUMMU

pasnoMamu, He aonyckaeTcA.

9.2 OcHOBHbIe TPE6OBaHMUSA K KOHCTPYKLMU
9.2.1 KoHCTpyupoBaHMe TOHHENbHbIX 064enok crnegyeT BbIMOMHATE C  Y4€TOM  CriegyHoLmx
NPUHLMMNOB:

- YMEHbLUEeHUA Hal'lpﬂ)KeHVIVl B obaenke 3a cyeT Bbl60pa ee (bOprI N paunoHanbHOro pacnpeaeneHna
MO CEYEHUI0 MacC U XECTKOCTEN;

- CHWXEHWsl CeMCMUYECKMX Harpy3ok Ha obJenky TOHHEeNs 3a CYyeT YBEeNMYEeHWUs CencMUYecKomn
XKeCTKOCTU TPYHTOB OKpyXawLlero maccmea nytem nposefeHusa Meponpvmmﬁ no ero UHLEKUMOHHOMY
YKPENIEeHU0, aHKepOBaHMIO 064ENKN B MacCmB U Mp.;

- nornoweHusa gecopman M BAONb OCU TOHHENS aHTUCENCMUYECKUMU LLIBAMU.

9.2.2 lpn nepeceyeHnn TOHHENEeM Cnosi cnabbix rPyHTOB (MNIOB, MArKOMMACTUYHBLIX TMWH M T.M.)

cneanyert npegycmMmatpmBaTb cneunanbHble Mepbl NO UX YNNOTHEHUIO, 3aKpenneHno nnn 3amMmeHe.

23



9.2.3 lNpu cemcMMYHOCTU yyacTka cTpouTenbctBa 7 6annoB m 6Gonee obgaAsaTernbHbIM ABNSETCH
npumeHeHne obaenku. KoHCTpykums obaenku OomkHa ObiTb MpoBepeHa pacvyeToM Ha CeMCMOCTOMKOCTb.
Mpn pacdeTe BpemMeHHOW Kpenu CO CPOKOM akchnfyaTaumm o 18 mec cencmuyeckoe BO3AeNCTBUE
O0MnycKaeTcs He YYuTbIBaTb.

9.2.4 Tlpn pacyeTHOM CENCMUYHOCTM 7 OannoB B CKaNbHbIX FPYHTaX AOMycKaeTca NpPUMEeHeHune
HabpbI3rbeToHHOWM 004enkn B codeTaHUmM C aHkepaMu Anst obecneyeHnss MOSIHOrO CLENneHns C rpyHTOM.

9.2.5 [Ina CHWXEHNs1 HAaNPSHDKEHUI B CEYEHUsIX 00AENKM ropHble TOHHENN NPOEKTUPYOTCS C KPYroBomn
nnbo nogkoBoobpasHon obgenkon ¢ obpaTHbiM cBogoM. bBbesa obpatHoro cBoga GeTOHHble WU
xenes3obeToHHble 0BAEeNKN AOMKHbI YCTpamBaTbCA C 3a4efIKOW HUXKHEW 4acTu CTeH B MAcCMB CKanbHOro
rpyHTa.

9.2.6 lpn pacyeTHOM cercmuyHOCTM 9 GannoB nNpoekTbl ToHHenew anuHon Gonee 700 M Ha
XenesHblX M aBTOMOOUNbHBIX Joporax kaTteropui || 1 Bbile M CKOPOCTHLIX FOPOACKUMX Aoporax npu
TEXHUKO-3KOHOMNYECKOM ODOCHOBaHWM MOTYyT BKIOYaTb B CeOs CEPBUCHBbIE TOHHENU C BO3MOXHBIM UX
ucrnonb3oBaHveM kKak AybrnepoB Ans aBapuMWHOrO npoe3da BOCCTaHOBUTENBbHOW TEXHWKM M 3BaKyauuu
naccaxvpos.

9.2.7 [ns y4acTKOB MNepeceyYeHUsi TOHHENEM aKTMBHbIX TEKTOHMYECKMX pPasfioMoB, MO KOTOPbIM
BO3MOXHA MOABMXKA MaccuMBa [OPHbIX MOpPOA, MpU  COOTBETCTBYIOLLEM  TEXHMKO-3KOHOMUYECKOM
obocHoOBaHMM HeobxoaAMMO npeaycMaTpvBaTb YBENWYEHWE MOMEPEYHOro CEeYEHWUs] TOHHENs C Yy4eToMm
BEPOATHOW aMNnMTyabl CEMCMOTEKTOHUYECKOrO pa3pbiBa ropHbIX Nopos.

9.2.8 lMpun pa3paboTke KOHCTPYKUMI TOHHenen anuHon 6onee 700 M B panoHax CEMCMUYHOCTbIO 9
B6annos cnegyeT nNpoBOAUTb pPacCYETHO-3KCNEepVMEHTarnbHbIE WCCneaoBaHns Ans YyTOYHeHus paboThbl
KOHCTPYKLMMN B CIIOXHbIX MHXEHEPHO-TeonormM4ecknx yCrnoBmax n METO40B pacyeTa KOHCTPYKLIMA.

9.2.9 lMpu pacyeTHON cerncMnyHocTM 8 n bonee GannoB 0baenky TOHHeNEN cnegyeT NPOeKTUpoBaTb
3aMKHYTON. [1Ns TOHHENEN, COOpYXXaeMblX OTKPbITbIM cnocobom, crieqyeT NPUMEHATb LENbHOCEKLNOHHbIE
COOpPHbIE NN MOHOJIUTHBIE KOHCTPYKLWN.

9.2.10 TopHble TOHHENMW, COOpYXXaemble B CKamnbHbIX [PYHTax, AOfS CHWKEHUS CEeNCMUYECKMX
HanpsXXeHun criegyeT NPOeKTMPOoBaTb B Crlyvyae UCNOMNb30BaHWS MOHONMUTHOrO 6eToHa unu xxenesobeToHa ¢
OBYXCINOVHbIMKW 064enkamMu ¢ pasgeneHmemM Harpy>KeHHOro Crosi 1 OCHOBHOIO HeCyLLLero BHyTPEHHero crnosi
rMAPOU3ONSALNOHHBIM MaTepuanom.

9.2.11 Ha npunopTanbHbIX y4acTkax TOHHENs Mpu TOMLWUHE Cros rPyHTa Hag CBOAOM MeHee Tpex
HanbonbLIMX pa3mMepoB MONEPEYHOro ceyeHns BbipaboTkM HeOBXOAMMO MPUMEHSATL Xene3obeToHHble unu
meTannuyeckne obaenku.

9.2.12 [0nsi neperoHHbIX TOHHENEN METPOMNOSIMTEHOB MpPK 3aKpbITOM crnocobe paboT NpuUMeHsitoTcs
KpyroBble 00OeNnKW, MpU OTKPbITOM Crnocobe - LeMNbHOCEKUUOHHBbIE UMW MOHOMMUTHBLIE, ANS CTaHUMOHHBIX
TOHHENen - ogHoOCBOAYaTbIE KOHCTPYKUMWU. DreMeHTbl COOpHbIX 064enoK HEOBXOAMMO COEAUHATb MEXOy
coboi CBA3AMU pacCTSHXKEHUA B MIIOCKOCTM MOMEPEYHOro CevYeHusl TOHHenNs (apMupoBaHMEM, CBapKow,
6onToBbIMK U CKOBOBBLIMYU COEAMHEHMAMU U T.N.).

9.2.13 TpaHcnopTHble U nelwexogHble TOHHEeNM B [OPOXHbIX HACbINSAX OOMYyCKaeTCs coopyxaTb U3
MeTannmMyeckmx roppupoBaHHbIX 060MOYEK 3aMKHYTOrO KOHTypa WnyM NOAKOBOOOPAa3HOro MonepevyHoro
CeyeHus C onMpaHMeM X Ha ManoCcXMMaeMbli rPyHT, pyHOAMEHTbI MENKOro nnm riyboKoro 3anoxeHus.

9.2.14 CeliCMOCTONKOCTb MOHOMUTHBIX TOHHENbHbIX KOHCTPYKLMI NPU pacnpoCTpaHeHUn NPoaosSibHbIX
CENCMMYECKMX BONMH  BAOMb  OCKM  TOHHENs  JoikHa  obecrneuvBaTbCA  AHTUCEMCMUYECKMMM
AedopMaLMOoHHBEIMK LIBaMK1, NPU3BaHHbIMK NMpefoTBpalate 06pa3oBaHMe paspbiBOB B 0OAENKe TOHHENS.
KOHCTpyKUUsi aHTMCENCMMYECKOro AedhOpMaLVoOHHOMO LWBa AOMMKHA AonyckaTb B3avMHble MNPOAOSbHLIE
CMELLIEHMST CMEXHbIX y4acTKoB obaenku 6e3 cnnoBoro B3aMMOAENCTBMSA Npy obecnedeHmm rmgpounsonaumm
TOHHens. PacctosiHne mexay AetopMaLMOHHBIMU LLBAMK ONpeaenseTca pacyeToMm.

9.2.15 B mecTax nepeceyeHUs TOHHENEeM aKTUBHbIX TEKTOHMYECKMX Pas3fioMOB criegyeT ycTpavBaTb
OONOMHUTENbHBbIE aHTUCENCMUYECKMNE LIBLI C YCUIEHHBIM apMUPOBaHMEM NpUeratwLLmMx y4acTkoB ob64enku
N yBEeNMYEHUEM MpPU COOTBETCTBYHOLLEM TEXHUKO-IKOHOMUYECKOM OOOCHOBAHMU MOMNEPEYHOro CeYeHus
obaenku Ha npunerawwmnx ydacTkax Ha NPOTSHKEHUU, ONpeaenieHHOM C YY4eTOM [AaHHbIX FOpPU3OHTanbHOro
pa3sefoyHOro 6ypeHuns, HO He MeHee NATU HanbOomMbLUMX MNOMEPEYHbIX CEeYEeHWN BbIPabOTKM C KaKaoM

24



CTOPOHbI.

9.2.16 lNopTankl TOHHENEN B CENCMUYECKUX paiOHaxX PEKOMeEHAYeTCA NPOEKTUPOBaTb B 3aBUCUMOCTM
OT COCTOSIHUSI TPYHTOB Ha MOAXOAax K TOHHEM BPE3HbIMA WU BbIHOCHLIMW, Kak MpaBwurlo,
Kene3obeTOHHbIMM C 3acbINKOW M ynonoxeHnem nobosoro otkoca. [py pacyeTHoOWM cecMnyHoCTM 7 Gannos
JonyckaeTcsl NpYMeHeHne OGETOHHbIX MOPTanoB B YCTOMYMBBLIX CKalbHbIX FPyHTax C Xerne3obeTOHHbIMU
no6oBbIMM NOANOPHLIMU CTEHAMM C NapaneToM Haj MOBEPXHOCTbIO OTKOCA BbICOTOM HE MeHee 1 M.

9.3 PacyeTbl Ha CENCMOCTOMKOCTb
9.3.1 PacueT TOHHenbHbIX 064eM0K B CENCMUYECKUX parnoHax BbIMOMHAKT MO NepBoMy npeaenbHoMy
COCTOSIHUIO:

- Ha OCHOBHbIE€ CO4YeTaHUA Harpys3ok;
- 0cobble coveTaHus, BKIHOYaOLWMe NOCTOAHHbIE Harpy3kum 1 cencMmmnyeckoe BO3genCTBmE.

9.3.2 PacuyeTHas CEMCMUYHOCTb ANA KOHCTPYKLUWIN TOHHENA onpeaendercsa npeaesibHO AonyCTUMbIM
CENCMMYECKUM PUCKOM (KIaccoM CEMCMOCTONKOCTU) no Tabnuue 4.1.

9.3.3 KOHCTpyKUMM TOHHENEen paccyMUTbIBAOT Ha CENCMUYECKMe BO3OENCTBUSA C Y4ETOM CBOWCTB
OKpYXXaloLWmX rpyHTOB METOAaMM MEXAHUKN CMIOLWHbIX CPef, Ui CTPOUTENBHON MEXaHUKM B COOTBETCTBMU
¢ TpeboBaHuamn CI1 120.13330 n CIT 122.13330. HanpspkeHns B obgenkax TOHHeNen oT CeNCMUYEeCcKnX
BO30EWCTBUIN CyMMMUPYIOT C HANPsHKEHNEM OT NMOCTOSHHBLIX Harpy3ok.

9.3.4 OO6pgenkn TOHHenewn rnyboKoro 3anoxeHuss (paccTosiHMe OT LWenbirn cBoda A0 3eMHOW
MOBEPXHOCTU COCTaBMseT He MeHee Tpex MakCMMarnbHbiX MOMepeYHbIX pasmMepoB BbipabOoTKM)
paccunTbIBaOT UCXoaa U3 onpedeneHuns (npunoxeHve E) ona kaxgoro HOpManbHOrO cedeHus obaernku
TOHHENs yrna nageHus NPoAofbHbIX U MONEpPeYHbIX BOSH, NPU KOTOPOM B AAHHOM CEYEHUU HOpMasibHble
TaHreHumarnbHble HanpsPKeHWUs NPUobpeTaloT IKCTPEMarbHble 3HAYEHMS.

9.3.5 [na npeaBapuTenbHbIX pacyeToB MpW OTCYTCTBUM TOYHbIX XapakTepUCTUK TPYHTOB Ha
KOHKPETHOM Yy4yacTKe TOHHEmNs CelCMUYEecKue HopMmarbHble M KacaTeflbHble HampshkeHUss B U3OTPOMHOM
mMaccuBe, BO3HMKaOLWME Ha BECKOHEYHOCTM MO  MPOU3BOMbHLIM  B3AWMHO-MEPNEeHANKYNAPHbIM
HanpaBneHWaAM OT OEWCTBUA CEeMCMUYECKMX BOMH CXaTUA-PACTSXKEHWs U CABWra, pPekoMeHayeTtcs
onpeaenaTb No gaHHbIM Tabnuubl X.1 npunoxexus XK.

9.3.6 PacueTbl TOHHENEW, COOpPYXaeMbiX OTKPbITbBIM CMOCOOOM, BbIMOMHAKTCA Ha AencTeue
WHEPLUUOHHBIX CUIT OT Macc TIpyHTa W KOHCTPYKUMW TOHHENsS MNpu BEpTUKANbHOM M TOPU3OHTarIbHOM
HanpaBreHUsIX CENCMUYECKOTO BO3OENCTBUSI.

9.3.7 PacyeTbl Ha NPOYHOCTb 3fIEMEHTOB KOHCTPYKLMU M OCHOBaHWA TOHHENEN BLIMNOMHAIOT C y4eTOM
0COBEHHOCTEN KOHCTPYKLUMIA U TEXHONOTMM MPOM3BOACTBA paboT, a TakKe M3MEHEHUA CBOWCTB TPYHTA,
OeToHa, cTanu, CBapHbIX U APYrMX COeaMHEHU nNpu cercmuyeckom sosgenctaum no CIl 14.13330.

10 BogonponyckHble TpyObl
10.1 B ceWcMmyeckMx pamoHax CcrnegyeT TMpUMMEHHATb, KakK npaBuio, ene3obeToHHble W
mMeTannuyeckme Tpybbl. Buag Tpybbl U pa3mepbl MOMEPEYHOro CEeYeHWs KOHCTPYKUMM OOSKHblI ObiTb
060CHOBaHbI pac4eToM Ha Harpy3ku ocoboro codetanus no FOCT 27751 1 He NpoTUBOpPeYNTb TPEOOBAHNSIM
OpYyrMx HoOpM B 0bnacT TpaHCMOPTHOIO CTPOMTENBCTBA.

10.2 BeTOHHbIe TPYObl C KOHCTPYKTUBHLIM @HTUCEACMUYECKMM YCUITEHNEM [OMYCKaeTCs NPUMEHATL B
paioHax cemcMUYHOCTbIO 7 1 8 Gannos.

10.3 KoHCTpykuun BOAONPOMyCkHbIX Tpy6 OormkHbl obecneunBaTb 6e30MacHbIN NPOMNYyCK BOAHOMO
MoTOKa, yOoBNeTBOPATb TPeOOBaHNSAM NPOYHOCTU (YCTOMYMBOCTM), HE NogBepraTbcs PU3NYECKOMY U3HOCY,
MpyM KOTOPOM BO3HMKAeT HEeOOXOAMMOCTb MPEKpalleHUs WX IJKChnyaTauuu, He WCMbITbiBaTb OCafKw,
HapyLlaloLwmne HopmarsbHYyo 3KCnnyarawmio.

10.4 B nepuoa BeCeHHEro norioBoAbsi U BbiNaAeHWs NMBHEBLIX OOXAEW BOOOMPOMYCKHbIE TPyObl

DOIMKHbI obecneunTb nponyck naBoKa be3 pa3mbiBa Hacbinen ans COXpaHeHuA I'IpOI'IyCKHOI7I cnocobHoCcTH
nyTe|7| coobLeHnsl, [oCTaTovHOM AN BbINOMHEHUS aBapMﬁHo-cnacaTeanblx pa60T B 30HE
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pa3pyumnTenbHOro 3eMneTpaceHna, coenasLlero no BpemMeHn ¢ naBoOaKOM.

10.5 Mpy opMMpPOBaHNM CTOKOB, MPEBbLILLAILIMX pacyeTHble, co3aaTca GnaronpusaTHbIe YCNoBus
Ans ounbTpauum Bodbl Yepe3 Terio Hacbinu M ocHoBaHMe Tpybbl C BbiMbiBaHWeM (cydbdposmert) YacTuy
rpyHTa. B3BelumBatollee AeCTBUE BOAbI B TPYHTE U ryapoavHaMmyeckoe (punbTpaluMoHHOE) AaBreHune, a
Takke YMEHblLUEeHVEe YAENbHOro CUEenfieHUss M yria BHYTPEHHEro TPEHUs TPYHTOB Npu 3aMayvnBaHum
CNocoBCTBYIOT NMOTEPE YCTOMYMBOCTU HU3OBOIO OTKOCA HaChINV 1 PaspyLIEHWIO KOHLIEBbIX 3BEHbEB TPYObI.

10.6 B cencMumyecknx panoHax Ans  YMEeHbLUEHUs OMacHOCTM paspylleHna Hacbinen wu
BOJOMPONYCKHbIX Tpy® Ha >KenesHbix goporax obwen cetu kateropun |V wn Bbile npu naBogkax
BEPOSATHOCTb MpPEBbILIEHNA pacCYeTHbIX PacxXOAoB BoAbl Tpybamu npuHumaeTca paBHouM 1%, kKak Aons
COOpYXXeHUI, NepepbiB OBMXKEHNSI NO KOTOPbIM He aonyckaetcd. [lna Hackinein n BOAONPOMNYCKHbIX TPyD Ha
aBTOMOGUNBHBLIX goporax kaTeropui IV n Bbille BepPOSATHOCTb MNPEBbILUEHUS MaKCUManbHbIX PacxodoB
npuHmumaeTcs no CI1 35.13330, kak 4ns panoHoOB ¢ MarnopasBUTon CETbH0 aBTOMOBUMNBHBIX JOPOT.

10.7 Ons npegoTBpalenns ounbTpaumm Boabl Yepes Hacbinb HE0OX0aUMO:

- YKnagbiBaTb Ha OTKOCbl HacbIinn noa ykpenrneHne (ManaLl,bI PeHo, reopeuJeTKa) reoCMHTETNYECKme
mMaTtepuarnbl, nponyckatwmne soay, HO 3agepXunBarLlimne 4actuubl rpyHTa,

- yKrnagblBaTb Ha OTKOCHI HACbINW NOA YKPEnneHne Matepuarnbl, He NponyckatoLue Boay;
- YKpennsitTb OTKOCbl MOHOMWUTHBEIM GETOHOM C BOAOHEMNPOHNLLAEMOCTbIO He MeHee WE.

10.8 lNpwn ycTponcTtee Tpybbl Ha BOPTy nora u 3acbinke TanbBera rMUHUCTBIM FPYHTOM MPOUCXOANT
3amMayvMBaHME HWKHWX CrOEB HacbIiNW, YTO MOXET MPUMBECTM K OMOM3aHWo OTKOCOB. [Ind nosbiweHus
YCTOMUYMBOCTM OTKOCOB CriedyeT npegycMaTpuBaTb 3acbifnky TanbBera KpynHOOGMOMOYHbIM APEHMPYIOWUM
FPYHTOM HWXe BXOOHOro OrorioBka Tpyobl.

10.9 lMoTeps yCTOMYMBOCTM OTKOCOB HacChiNW Npu 3eMneTpsCEHUN Bbi3blBaeT paspyLUeHWe KOHLEeBbIX
yyacTkoB Tpy® B 30He crnomnsaHusa rpyHTa. [ns Hacbinend v BOAOMNPOMYCKHbIX TPy Ha aBTOMOOWIbHBLIX
poporax kateropuin IV 1 Bbille BEPOATHOCTb MPEBbILEHUS MaKCMMarnbHbIX pacxodoB npuHumaeTtcs no Crl
35.13330, kak Anst panoHOB C Marnopas3BMTON CETb0 aBTOMOOMITbHBLIX A40POr. [N NoBbILWEHWS YCTONYMBOCTU
OTKOCOB HacblfNb MOXET ObITb apMMPOBaHa reOCMHTETUYECKUM MaTepuanom.

10.10 donroBeyHocTb Tpy6 onpegensetcs BblOOpPOM MONOXeHWst Tpybbl B nnaHe u B npodwmne,
cnocobom onvpaHwWs Ha rPyHT, MaTtepuanomMm KOHCTPYKUWM, pasmepamn n opMon MonepeyHoro ceyveHus,
3aLUMLLEHHOCTBIO OT arpecCrBHOrO BO3AEVCTBUS OKpYXalolWen cpedbl, pacyeTOM Ha Harpyskm u
BO34ENCTBUS OCHOBHOMO M 0COBOro coueTaHus, BKoYasa cemcmMmmnyeckoe Bo3aencTeme.

10.11 Pac4yeTHbIn cpoK cnyxbbl BOOOMPOMNYCKHbIX TPyO B CENCMUYECKMX pavioHax B AuanasoHe
BO3MOXHbIX 3Ha4veHur ot 50 go 100 net onpenenseT reHepasnbHblA NPOEKTUPOBLLMK MO COrflacoBaHUIO C
3aKas3vYnKoMm.

10.12 WcTtupatowee BO3OEWCTBUE Ha BHYTPEHHIO MOBEPXHOCTb METannmMyeckux ropupoBaHHbIX
pr6 OKa3blBalOT B3BelleHHble B BOAE W NepeKkaTbiBaeMble MO OHY BOAOTOKA MWHepalnbHble 4YacTulbl
HaHOCOB, ObICTPO UCTMpaloLLMe LUHKOBOE MOKPbITUE CTanbHbIX TPYO C nocneayowen anekTpoXmMmMmu4eckomn
Koppo3uen ctanu.

10.13 nsa ocnabneHus akTUBU3UPYIOLLMXCA B peaynbTaTe 3eMIIeTPsCEHUs! NpoLeccoB abpasuv u
3anMnMBaHnA ctanbHbiX TPpy6 HeobxoOMMO YKPenmnATb OTKOCbl HacbiNel W BbIEMOK, MOCTaBMSOWMUX Npu
pa3MbIBe YacTuLbl TPYHTa B BOAOTOKU, a Takke co3daBaTb Neped BXOAOM B TPyObl HAKONUTENbHbIE EMKOCTU
(6acceiHbl akKyMynsLMY HAHOCOB) AN OCAXAEHNSA Y HAKOMMEHUSI NecYaHblX, UMUCTbIX U FUHUCTbIX YacTul,.

10.14 3kcnnyaTauuoHHble OpraHu3aunym 06s3aHbl BbIMOMHATL OCMOTPbI HacbiNel U BblIEMOK nocre
NBHEBBIX OOXAEW U 3eMIEeTPSCEHUI, NpoBoAuTb paboTkl MO NUKBMAALMM MPOMOWMH U MECT Cron3aHus
rPyHTa, a TakkKe No OYUCTKE HaKoMUTENbHbIX BacCeHOB OT HAHOCOB.

10.15 Tpy MHTEHCUBHOM pPa3sBUTUM INEKTPOXMMUYECKMX NPOLLECCOB, KOTOPblE MOpaXakT B NepBYHO
oyepenb HWKHIOK MOSIOBMHY BHYTPEHHE NMOBEPXHOCTU CTalbHbIX TPyD, HEO6XO0OMMO NPU MPOEKTUPOBAHUN
oLleHMBaTb CpOK cnyx6bl Tpy6 1 npegycmMaTpuBaTb Mepbl 3alUThl UX OT KOPPOo3uu (Npunoxexuve IN).

10.16 HepaBHOMepHasi ocaZika Hacbinu HaJ MeTannu4eckon ropmupoBaHHON Tpybon, 3HaUYNTENbHOE
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NCKaXeHne (bOprI nonepevyHoro ce4yeHunq pr6bl, BO3HMKaOLLMe npun cnabbix 3EMINETPACEHNAX,
cBMAOeTenbCTBYOT O HEOOCTATOYHOM UK HEPABHOMEPHOM YNINOTHEHUN TPYHTa HacbInwn. MosBneHne Takux
ﬂ,e(*)eKTOB CNyXut OCHOBaHMEM OnA MNpUHATUA Mep No  YCUNEHUKO pr6bl, HanpaBJliEHHbIX Ha
npenoTBpalleHne ee pasgasiinBaHnA Nnpu 3eMneTpAaceHnn pacquHon Cunbl.

10.17 TMpun OTChLINKE M YMNNOTHEHWM FPYHTOBLIX MPU3M [OMYCKAETCS YMEHbLUEHWE TOPU3OHTANIbHOrO
avamveTpa MeTannuyecknx ropprpoBaHHbIX TPy He Gonee 3% ero HoMUHanbHOro 3HauyeHust. MpeaenbHbie
AecopMaumn MonepevyHoro ceyeHuss TpyGbl MpW 3aBEpLUEHWM OTCHIMKM TPYHTa HacbiMM He OOJIKHbI
npeBbiaTh 5% HOMUHAIbHBLIX 3HAaYEHW TOPU3OHTASTBHOIO M BEPTUKANbHOTO AMaMeTPOB.

10.18 [nga npenoTBpalleHMsl BHe3anHoro oTkasa MeTannuyeckon rodpuvpoBaHHoW Tpybbl crneayet
hbuKkcnpoBaTb AedopMaLuio ee NoNepevyHoro Ce4YeHNs Ha MOMEHT 3aBepLUEHNs] CTPOUTENBLCTBA N BO BPEMS
nocnegyouwmx obcrnegoBaHun, B TOM 4ucrne nocrne 3emnetpsiceHun. Ecnu HavanbHble gedopmavmm
KOHCTPYKUMM OnM3Kkn K npeaenbHO [OonyCcTMMbIM M HabrnogaeTca ux 3HaYuTenbHOe YyBenuveHve BO
BPEMEHU, TO COCTOSIHME OOBEKTA pacCMaTPUBAETCS Kak HEeYyAOBMETBOPUTENbHOE MO KPUTEPUIO NMPOYHOCTU
(yCTOMYMBOCTUN) METaNNOKOHCTPYKLMIA 1 TpyDa NoanexuT He3amMmeanMTeNbHOMY PEMOHTY (YCUITEHUIO).

10.19 Bbibop chopMbl M paamepa NonepeyHoro ceveHns rodpupoBaHHON TpyObl ANKTYETCA pacyeTHON
CENCMMWYHOCTbBIO, BBICOTOW HachINW, OrpaHWYEHMSMN Ha YPOBEHb BOAbI Mepen BXOAOM B COOPYXEHME U Ha
aKKyMYNSILMIO PeYHbIX HAHOCOB Mepen BXoAoM B Tpyby, HEOOXOOMMOCTbIO COXpaHEeHMs AHa BOJOTOKa Mo
ONuHe TpyObl B €CTECTBEHHOM COCTOSIHUM B MECTax MPOXO4a LEHHbIX nopon pbid, TEXHOMOrMyecknmu
npevMyLLecTBaMm, 3KOHOMUYECKUMM N ICTETUYECKMMU COOBPaKEHNSIMN.

10.20 XKenesobeToHHble GyHOAMEHTHbIE TPYyObl CO 3BEHbSIMM 3aMKHYTOMO KOHTypa M COOpHble
B6ecdhyHaaMmeHTHble ropUpPOBaHHbIE METannuyeckne Tpyobl KPYrnoro NonepeyvyHoro CeyYeHus AnameTpom
Ao 1,5 m gonyckaetcs NPpUMeEHATb B CEMCMUYECKMX paioHax 6e3 orpaHnyeHmns no 6annbHOCTN panoHa.

BecdhyHoameHTHble rodpupoBaHHble Tpybbl auameTpom 6Gonee 1,5 M, a Takke Kpyrnble
LeNbHONUTbLIE MOTYT NPUMEHATLCS B paioHax CEMCMUYHOCTBIO 0 8 6annoB BKIMOUYUTENBHO.

MprmeyaHusa

1 Ha pekax c kapyexogom no Topuam Tpy6 Ons npengoTBpaLLEHUst 3aCOPEHWUst MMbIBYLLMMM
OepeBbAMU crneayeT ycTpavMBaTh ceTyaTble UNu Apyrue orpaxaeHus.

2 lMpun BonblKnx gnameTpax MonepevyHoro ceveHus Tpybbl cnegyet NPUMEHATb crneuunanbHble Mepbl
NPOTUB NOTEpM YCTOMYMBOCTU FOPPUPOBAHHOW OOOMOYKM BO BpPEMS YMNNOTHEHWS FPyHTa 3acbinku 1M nNpwu
CENCMMYECKOM BO3OENCTBMU, B OCOBEHHOCTUN TPYObl CO CKOLLUEHHBIMM KOHLLaMMU.

3 COpTaMeHT C60prIX 3N1IEMEHTOB MeTallJIN4eCKUX pr6 BCeX TUNOB onpenendeTcd no pacyerty.

10.21 Onnuntudeckne TPyObl C PACMNOMOXEHHOW FOPM3OHTaNbHO OONbLIOKA OCbK MONEPEYHOro
ceyeHuss crnefyeT NMPUMEHSTb B HAcbINAX HEOOMNbLUOW BbICOTHI, @ Takke B Tex Cnydasx, korga ywupeHue
HWKHEN 4acTu TpyObl xenaTenbHO BO M3bexaHue obpasoBaHus Moanopa Mpyv HU3KMX YPOBHSAX BOAbl B
BOLOTOKE.

10.22 B Tpy6ax € NNOCKMM JHMLLEM W3 CTalNbHbIX TOPPUPOBAHHBIX NINCTOB UMW AHULLEM, OYEPYEHHbBIM
no kpmBon 60MNbLWIOro pagvyca, AaBNeHne Ha FPYHT No4 NaTaMy BepXHero cBoda 3HaumTenbHo 6onblue, Yem
nocpeguHe obpaTtHoro csoga. Ecnu rpyHT OCHOBaHMSA He MMeeT AO0CTaTOYHOM Hecyllen CnocoBHOoCTH, TO
nog nATaMM CBOAA PasBMBAIOTCH MOBbIWEHHbIE OCafdkW, a AHuwe Tpybbl MO ee ocu NpUNOAHUMaeTcs
OTHOCUTENbHO NAT cBoda. BosHukalowme npu ceicMM4eckoM BO3AENCTBUMM OT n3rmba WL HanpshkeHus
MOTYT NPUBECTU K HEAOMYCTUMbIM AedopMaLnsiM KOHCTPYKLUW, YTO CneayeT NpoBepATL pacveToM.

10.23 Mpu cnabbix rpyHTax CTPOMTENbHOW MOLWaAKW B palioHax CEWCMUYHOCTbI0O Ao 8 Gannos
BKITHOYMTENBHO MOTYT NMPUMEHATLCA CBOAYaThle (apOyHble) TPYyObl, BEPXHSAS YacTb MOMEPEYHOro cevyeHust
KOTOPbIX BbIMOMHAETCS M3 CTanbHbIX FOPUPOBAHHLIX NIMUCTOB, @ HWXKHSS 4acTb ycTpauBaeTcs B BuAe
NSIOCKOW UM MEPEMEHHON MO TOSLWMHE XXene3o0eTOHHOM NMWTbI, YKNaAbiBAEMOW Ha OTCbIMAHHbLIA Cron
KPYyNMHOOGIOMOYHOrO IpyHTa.

10.24 MHoroouykoBble Tpybbl AonyckaeTcs NPUMEHATb MpU MepeceyvyeHnn OOPOro CPaBHUTENBHO
LUIMPOKMX BOAHbIX nperpag. Takne coopyxeHus B 6ombluen cTeneHun, Yem OAHOOYKOBbIE TPYObl, CKIMOHHLI K
3aunueanuio. Ecnun npu cTpomTenscTBe NPOBOAAT MCKYCCTBEHHOE YLUMPEHUE pycria BOAOTOKA, €ro y4acTKu,
pacnonoxeHHble 3a npegenamMmm ecTecTBeHHOro pycra, MoABepraroTca WHTEHCUMBHOMY 3arnofiHEeHUIo
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peyHbIMM HaHocamu. B nogobHbIX crnydasix HeobxoaMMo paccMOTPETb BapuaHT MepeceveHus BogoToka
[0oporor nNo MocTy.

10.25 CnyvaiHbIli xapakTep NaBOOKOB M 3eMIETPSACEHUN, COXHOCTb OU3NKO-XMMNYECKUX NPOLLECCOB
KOppo3umn B6eTOHa 1 cTanu, BMAHWE MIIOXO MPOrHO3UPYEMBbIX KIMMMATUYECKUX N TEXHOTEHHbIX BO3OENCTBUN,
BKIIOYAs aBapuiiHble COpPOCbl B BOAOTOKM MPOMBILIMEHHBIX U OBITOBBIX CTOKOB, TPebykT opraHu3auuu
nepuoamnyecKkoro 0CMoTpa KOHCTPYKLMIA BOAONPOMYCKHbIX TPYO Npy UX aKcnnyaTaumu.

10.26 [nsa obecneyeHuss HenpepbIBHOCTM M Ge30MacHOCTN OBWXKEHUSI MO AOporaM B CENCMUYECKU
OnacHbIX paoHax, JOCTMXKEHUS pacyeTHOro cpoka Cnyxobl MeTannuM4eckmx rojpprpoBaHHbiX Tpyd cneayet
BbINONHATE paboTbl MO MX pPeMOHTy (nNpunoxeHue [1) Ha OCHOBe aHanu3a aKTUYEeCKOro COCTOSHUS
KOHCTPYKLMI, BbISIBIIIEMOrO Npy OCMOTpax 1 obcnefoBaHnm COOPYXEHUN.

11 NMopgnopHbIe CTeHbI
11.1 lMpwn orpaHN4YeHHOM BbICOTE AOMNYCKAOTCSA K MPUMEHEHMIO:

- KOHCTPYKUUN U3 bGeToHa c KOHCTPYKTUBHbIM apMUPOBaHUNEM;

- KOHCTPYKUMM U3 KaMeHHOW Knaaku Ha pacTBOpE, YCUIIEHHOW KOHCTPYKTUBHO apMWPOBaHHOWM
B6eToHHOW pybaLukow;

- 3aMNOJHEHHbIE KAMHEM PSXKMU U3 METamNNMYECKUX 3IEMEHTOB;
- 3aaHKepeHHbIe B FPYHT ceTyaTble rabuoHsbl.

11.2 BbicoTa CTeH, cuuTasi oT nodowsbl PyHAaMEHTOB (MOBEPXHOCTM FPyHTa OCHOBAHWIA), AOMKHA
ObITb He Gonee:

- Ans cTeH M3 6eToHa Npu pacvyeTHOM CeMcMMYHOCTM 00 8 GannoB BKNHOYUTENbHO - 12 M, Bbile 8
©6annos. - 10 m;

- CTEH U3 KaMEeHHOMW KMnagKku Ha pacTBOpPe NpU pacyeTHON CENCMUYHOCTM A0 8 GannoB BKOYUTENBHO -
10 ™, Bbilie 8 6annos - 8 m;

- CTeH K3 ceT4yaTbiXx rabMOHOB, 3aaHKEPEHHbIX B TPYHT [AOPOXHOW HackinW, MpU pacyeTHOW
ceicMUYHOCTU Ao 8 6annoB BKNOYUTENBHO - 8 M, bonee 8 6annos - 6 M;

- CTEH U3 pshKeln Npu pacvyeTHON CeNCMUYHOCTM Ao 8 6annoB BKMOUYMTENBHO - 6 M, Gonee 8 Gannos -
4 m.

11.3 lNpu pacuyeTHOM cericMnyHoCTM Bonee 8 GannoB NOANOPHbLIE CTEHbI AOSMKHbLI NPENMYLLLECTBEHHO
BbINOMHATLCA U3 Xene3obeToHa, WNyHTa C WwanoyYHbiM 6pycoM, COEAMHEHHBIM METANNMYECKUMN TSHXKaMn C
aHKEpHbIMM  OMopamMu  UNM  TPYHTOBBIMW  aHkepamu, TpybyaToro wnyHTa, OypoHabuMBHbIX CBaWn,
00begMHEHHbIX MOBEPXY Xene3obeToOHHOW HacaaKow.

11.4 Oonyctumas BbiCOTa CTEH BCEX TWUMOB M APYrue XapaKTepUCTUKN KOHCTPYKUMI OOJMKHbI ObiTb
noaTBep>KAeHbl pac4eToM Ha CEMCMOCTONKOCTb.

11.5 Mpw ycTpoiCcTBE NOAMNOPHbLIX CTEH B BMOE apMOrPYHTOBbLIX KOHCTPYKLUMIA C pasnmyHbiMi TUNamm
06MLOBOK M YCTPOMNCTBOM MPOMEXYTOUHbLIX 6€pM BbICOTa CTEHbI, YACIIO U LUMPUHA 6epm onpeaensioTcs no
pacuyeTy. ApMOrpyHTOBasi CTeHa [AOJHKHA ONMpPaTbCHA Ha MPOYHbIN FPYHT, COXPaHSIOLLMIA YCTOMUYMBOCTL Mpu
3eMMeTPSACEHNIN PacYETHOM CUTbI.

11.6 MNoanopHble CTeHbl M3 KaMEHHOW Knaaku Ha pacTBope, GeToHa W kenes3obeToHa crnegyeT
pa3,D,eJ'IF|Tb no AnvHe BepTI/IKaJ'IbeIMI/I ,qquOpMaLLVIOHHbIMVI wBaMn Ha cekuum cC y'-IeTOM pasmeu.Lequ
NOAOLLBLI KaXdOW CeKUuMW Ha OJHOPOAHbIX rpyHTax. PaccTtosinme mexay aAedopMaLUMOHHBbIMKU LUBaMU
[JOMKHO BbITh He bonee 15 m.

11.7 BopooTBOA4 M3-3a 3aCTEHHOr0 MNPOCTPaHCTBA KOCOrOPHbIX MNOAMOPHbLIX CTeH creayet
NpOeKTMpoBaTh C y4eTOM BO3MOXHOIO Nogbema rpyHTOBbIX BOA BeneacTame 6appakHoro addpexra.

11.8 |_|O,EI,I'IOprIe CTeHbl B nopTalibHbIX BbleMKaxX TOHHENEN [OOIMKHbI npoeKkTnpoBaTbCA C
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BHYTPEHHUMW TPpaHAMU HAKIOHOM B CTOPOHY OTKOCa BblEMKWU C 3aCTE€HHbIM BOOOOTBOAOM, UCKIKOYaoWMMn
nonagaHue rpyHTa 1 oAbl Ha NyTb, NPOE3XY0 YaCTb U B nNpegnopTalibHOE NPOCTPaHCTBO.

11.9 TNpu npoekTMpoBaHMM (PyHOAMEHTOB MEJIKOro 3aroXeHWsl MOAMOPHbLIX CTEH 3KCLEHTpUCUTET
€[] PABHOAEWNCTBYIOLLEN aKTMBHBIX CUIT OTHOCUTENBbHO LIEHTPa TSHXKECTM CeYeHns no nogoLwse pyHaamMmeHToB
orpaHunyMBaeTcs npegenamMmu, yctaHoBneHHbiMm 8.4.12.

12 AnekTpucmkauma n anNeKTpocHabxeHue XenesHbIX JOpor
12.1 3paHns TAroBbIX MOACTAHUMIA [LOMKHbI YAOBMETBOPSTb TPEeOOBaHUSAM K MPOEKTUPOBAHMIO
TPaHCMNOPTHbIX 34aHnin, nanoxeHHsiM B CI 14.13330.

12.2 TlpoekToM anekTpudumkauumn >xenesHom AOpPOrM AOfKHa npeaycMaTpuBaTbCsi BO3MOXHOCTb
opraHusaunym pe3epBHOro ANEeKTPOCHabXeHMs KOHTaKTHOM CeTU NPU BbIXOOE U3 CTPOS TArOBbIX NOACTaHLMN
npu 3eMNeTpsiCEHNMN.

12.3 Tpn NPOEKTUPOBAHUN KOHTAKTHOM CETU INEKTPUPUUMPYEMBIX XENesHblX [Opor B panoHax
cencMmYHOCTbIO 8 GannoB u Gonee pekoMeHOyeTcs npeaycMaTpyBaTh CENEKTUBHOE OTKIIOYEHUE CEKLMU
KOHTaKTHOW CETU MpU ee NOBPEXOEHMUN 3EMIETPACEHNEM.

12.4 [na ABYXNyTHbIX NMHUIA NpW anekTpudmkauumn B panoHax ceMcMmnyHocTbio 8 6annoB u Gonee
npeanoyTeHNe LOMKHO OTAAaBaTbCA KOHCTPYKUMSM OMOP KOHTAaKTHOW CETM PaMHOro Tumna C XECTKUMU
nonepevYnHamu.

12.5 JInHnn anekTpocHabXXeHMs1 KOHTaAKTHOM CeTU M aBTOBITOKMPOBKM B pamiOHax CENCMUYHOCTbIO 8
bannoB n Gornee [OMKHbI UMETb TeneynpaBrieHne n3 3HEepProamncrneTyepcKoro MyHKTa C BO3MOXHOCTbIO
MEPEKITIOYEHNST HA  BbIHYXOEHHBIN  pexum paboTbl MpU  OTKMIOYEHUU  YYaCTKOB, MOBPEXAEHHbIX
3eMIeTPSACEHNEM, Y NEPEXOAOM Ha Pe3EpPBHbLIE CXEMBI.

12.6 lNpn pacyeTHOM ceicMu4HOCTM 9 BanNnoB yCuUnus B SfeMEHTax KpenneHus, yaepKmBawLwmx ot
nogbpacbiBaHna M caBura TpaHcdopMaTopbl M Apyroe obopydoBaHuMe TAroBbIX MOACTaHUMKA, cnegyet
npuHUMaTb cooTBeTCcTBEHHO He MeHee 10% u He MeHee 30% OMOPHOW BepTUKaNbHOW peakuun OT
cobcTBEHHOrO Beca 060pygoBaHus.

12.7 Tpw HasHavyeHnn pas3mepoB (PyHOaMEHTOB MESKOro 3arnoXeHUss onop KOHTakTHOW ceTu cnegyet
obecneuynBaTb YCTOMYMBOCTb (DyHOAMEHTOB NPOTMB OMPOKMAbLIBAHUS W CABUra, a Takke oOrpaHudvBaTtb
9KCLIEHTPUCUTET PaBHOLEWNCTBYIOLLEN aKTUBHbIX CUM B MAOCKOCTW NOoAoWBbl PYHOAMEHTOB OTHOCUTENBHO
LeHTpa TSKEeCTN CeYeHUs yCrnoBusaMmn, NnpmeBeaeHHbIMU B 8.4.12.

MpunoxexHne A
(cnpaBo4Hoe)

AHTUCeNcMUyeckue ycTponcTea MOCTOB
A.1 Ctonopbl

CTonopbl MCNonb3ylTCA ANA yOAEPXaHWs MPONieTHbIX CTPOEHW OT CABWra nonepek M BOOMb OCK
mMocTa. KOHCTpyKUMsi nonepeyHbIX >xene3obeToHHbIX CTONopoB (pUcyHoK A.1) Ans NpYMeEHeHus B panoHax
CENCMMYHOCTBIO 7 1 8 GannoB pa3paboTaHa B BUAE AOMOMHEHUS K TUMOBOMY NMPOEKTY MPOSIETHLIX CTPOEHMWI
onvHom ot 16,5 po 27,6 M U3 npedBapuTeNnbHO  HanpshkKeHHOro >xenesobetoHa. [lpoekTom
npegycmaTtpuBaeTcsd  apMyMpoBaHue  NOAMEPMEHHbIX  MAWT  MPOMEXYTOYHbIX OMOp UM YCTOEB
OOMNONHUTENbHLIMU ceTKaMu. [locne ycTaHOBKM MPONEeTHbIX CTPOEHU apmaTypy CTOMOPOB CBapuBaloT C
BbiMyCckamMu apmaTypbl U3 noadepMeHHON nnuTbl, 3aTeM OeTOHHY CMeCb YKnaablBaloT B onanybky
CTOMOPOB.

Pacxon maTtepuanoB B >ene3o0eTOHHbIX cTornopax 3HauuTeneH. Tak, Ans NponeTHbIX CTPOEHUi
AnuHon 27,6 M obbem GeToHa B aHTUCEWCMUYECKUX YCTPOMCTBAX HA OAHY MPOMEXYTOYHYIO OMopy

cocTaBnsieT 2,6 M3 unu npumepHo 3% o6bema xene3obeToHa NPONeTHOro CTPoeHUs. B cTonopax ofHoil
onopsbl ycTtaHaenumeatoT oT 730 go 1158 kr apmaTtypbl.
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PucyHok A.1 - CTonopsl, 3alumiatoLne oT NonepeYyHoro casura NporieTHble CTPOeHUs anMHon 23,6 n 27,6 m

McnbiTbiBass npu 3eMneTpsiCEHUN yAapbl CO CTOPOHbI MPOMETHLIX CTPOEHMN, Xene3obeToHHble
CTOMOpPbI Hepeako MoBpexaarTcd, a npu Tonykax cunon 9-10 6annoB MOryT MOMHOCTLIO Pa3pyLUMTHLCS.
OTka3 cTonopoB BrneyeT 3a cobor caBur 1 obpyLLEeHNE Ha FPYHT MPONETHbLIX CTPOEHNA, B TO BPEMS Kak KX
NnoBpexaeHne MpUBOAMT JUWb K HEKOTOPbIM  3aTpygHeHUsAM Mpu  3KcnnyaTaumm MocTa  nocne
CEeNCMMYEeCKoro BO3gencTBudA. [Ond cMaryeHus ygapoB MexAy MporieTHbIMU CTPOEHMAMU U CTOonopamm
pekoMmeHayeTcs pasmeLLaTtb bydepbi.

A.2 Bydepsl

A.2.1 B kayectBe GydhepoB NPUMEHSIOT pPe3VHOBLIE MPOKMaAKK, pe3suHOMEeTanMMYeckne afieMeHTbl 1
KOHCTPYKLUMW M3 CTanu ¢ TapernbyaTbiMU NpYyXUHaMu.

B03MOXHOCTb WMCMOMb30BaHUA B aHTUCENCMUYECKNX yCTpOVICTBaX MOCTOB pe3nHomMeTarin4ecknx
9NIEMEeHTOB, NPpMMeHAEeMbIX B BaroHOCTPOeHUN Ona yMeHbLUeHUA B|/|6pau,|/||7| NOoABMXHOIO COCTaBa XXelne3HbIX
popor, noaTeepxaneHa ncnblTaHUAMKU 3TUX SNTIEMEHTOB Ha CXaTue.

McnbiTaHnsa npoBoAMnM C 3MEMEHTaMMu, Kaxabli M3 KOTOpbIX npeacTaBnsn cobon pesrHOBYHO
NPOCNonKy TonwmHon 40 MM, 3aKIHOUYEHHYIO MeXay ABYMS CTanbHbIMW NIACTUHKaAMK, KOTOpble MMEKT B
nnaHe copmy npsamoyrornbHuka C pasmepamu 220x265 MM (pucyHok A.2). Yrmbl nNnacTuH 3akpyrneHbl
pagmnycom 30 MMm. OuyepyeHHble Mo Napabone 60koBblE MOBEPXHOCTU PE3NHOBOW NPOCIIONKN BOTHYThI BHYTPb
anemMeHTa.

30



PucyHok A.2 - Pe3nHoMeTanmmyecknin anemMeHT 6ydepHoro ycTponcTea
[na nonyyeHna HeobXxoaMMOW CMOCOOHOCTM K MOFMOLLEHNIO SHEPrMU yaapa pes3vHoOMeTannmyeckue
3anemMeHTbl MOryT cobupaTtbcs B nakeTbl. B gaHHOM akcnepMMeHTe MCMbITbiBany nakeTbl M3 TPex aNeMeHTOB
C pgoBefdeHmem Harpysku Ha naket go 800 kH. Harpyska npuknageiBanace ctyneHsmu no 100 kH. Kaxgas
CTyneHb Harpysku Bolgepxunsanace 3-4 mvH. McnbitaHusa nposogunuce npu tTemnepatype 18-20°C.

Mo pesynbTaTam 3KCMEpUMMEHTa MOCTPOEHa 3aBUCMMOCTb OCeBOW pgedopmauum naketa oT
ckuMatwllen Harpysku (pucyHok A.3). CpegHee 3HaveHue pedopmaumy MCMbITAHHbIX MaKeToB Mpu
Hanbonblen Harpy3ke coctaBuno 27 mm. OTKNOHEHWEe Ans HauMeHee N Hanbonee >XeCTKUX MakeToB
Haxoaunock B npegenax 15% cpegHero aHavyeHns gedopmaunn.
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PucyHok A.3 - [lnarpamma cxxaTnst KOMNIekTa n3 Tpex pesmHomeTanm4eckmx arieMeHToB
CnegyeT OTMETUTb 3HAUYUTENbHYIO KPUMBWU3HY Amarpammbl coxaTtus. Mogymnb ynpyroctv pesuHbl B
nakeTe B Havane HarpyxeHus coctasnan npumepHo 35 Mla, a B cpegHem Ans Bcero guanasoHa Harpysku -
75 MlMa.

MoBbILEHNE XECTKOCTU NakeTa C POCTOM HarpyskM OOBSCHSAETCH W3MEHEHUEeM KOHdurypaumm
GOKOBbIX NOBEPXHOCTEN PE3MHOBbLIX MPOCIIOEK, YBEMUYEHUEM MOWAAM UX NMOMNEPEYHOTO CEYEHUs], a Takxke
yMeHbLUeHVeM 06 beMa MUKPONOP PE3UHbI.

Haubonbliaa Harpyska BocnpvHMMarnachb naketamu 6e3 paspyLlleHusi, HECMOTPSl Ha TO YTO yXe Mpu
Harpy3ke 400 kH Ha 6OKOBbLIX MOBEPXHOCTSAX PE3MHOBLIX MPOCIIOEK NOSIBASANNCE 3aMETHbIE TOPU3OHTamNbHbIE
TpeLmHbl. B cBA3M ¢ 9TUM nakeTbl ObINM UCMbITAHbl HA BLIHOCIMBOCTbL AECATUKPATHLIM HarpyXeHUem c
AoBedeHMeM CUMbl CKaTus 3a KOpOTkMM npomexyTok BpemeHu (30 c) go 800 kH c nocnegytouien
pa3rpy3|<0|7|. Nocne aTOro nakeTbl BHOBb noasepranmncb NocteneHHoOMy CXaTutko C yBeliM4eHnemM Harpy3ku
ctyneHamm no 100 kH. ConocTtaBneHue gmarpaMm CXaTusl, MOJSTyYEHHbIX OO W MOCMe WCMbITaHUM Ha
BbIHOCINMBOCTb, MOKa3ano, 4YTO pe3vHOMEeTannuMyeckme 3MeMeHTbl B LEeSIOM COXPaHUIn MPOYHOCTb W
XKECTKOCTb MOCIe WCMbITaHUA Ha BbIHOCIIMBOCTb, XOTSl CpedHee 3HavyeHne Ans nATvM naketoB Haubonblien
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Aedopmaunm cxaTnsa ymeHbLNMNocb npuMmepHo Ha 10%.

Maptna n3 20 pesnMHOMETanIMYeckux 3NeMeHTOB Oblina uchbiTaHa Ha cxkatue (B TOM 4ucre npu
oTpuuatensHon Temnepatype muHyc 30°C) n Ha casur. CxaTtue OByx anemeHToB Harpyskon 2200 kH He
NPUBEIO K NX pa3pyLUeHuto. 1o cBocTBaM pe3unHbl CPoK Cry6bl bydepoB cocTaBnsieT He MeHee 60 ner.

[MpoBeaeHHbIE UCMbITAHUS NO3BONAKT caenaTtb BbIBOL O TOM, YTO pe3nHOMEeTanIMyeckme aremMeHThbI
MOXHO MCMOMb30BaTb B OydepHbIX aHTUCENCMUYECKUX YCTPOMCTBaxX MOCTOB. [puHMMas BO BHMMaHue
3HauMTenbHbIN Pasbpoc ynpyrMx XapaKTepUCTWK pesuHbl, crieqyeT MpOBOAMTb BbIOOPOYHbIE UCMBITAHMSA
3M1EMEHTOB, MpeaHa3HaYeHHbIX AN YCTAHOBKM Ha OGonblimx mocTtax. Heobxogmmoe uucrno OydepHbix
YCTPOWCTB U pe3nHOMETanIMYeCcKnxX 3NeMeHTOB B KaXA0M U3 HUX OrNpeaenseTcs pacyeToM, yUnTbIBaoLLMM
NPOYHOCTHbIE U AePOPMATUBHBIE XapaKTEPUCTUKN SIEMEHTOB.

A.2.2 B kadecTBe OydhepoB NPUMEHSIIOT TakkKe CTanbHble KOHCTPYKLMKU, paboymm OpraHom KOTOPbIX
ABNATCA TapenbyaTtble NpyxuHbl. Bydep xenesHoaopoXHOro MocTta C NPOMNEeTHbIMU CTPOEHUSAMU B BUAE
cepm C e3401 NoBepxy NokasaH Ha pucyHke A.4.

PucyHok A.4 - Bydep, ycTaHOBNEHHbIN B paboyee nonoxeHue

Ha paHHoM ob6bekTe OydepHble YyCTPOWCTBA YCTAHOBIEHbl B CKOLUEHHbIE KOHLbI KpamHux depm.
Kaxabii Oydep BbINOMHEH B BMAE MACCMBHOIO CTanbHOIO CepAeyHuKa, BOCMpUHMMAlOWero yaap u
OnuMpatoLLLEerocs ThifIbHOW CTOPOHOW FOMIOBKM Ha KOMMIEKT TapenbyaTtbiX NPYXWH U3 PeCCOPHO-NPYXUHHON
ctanu. pyXuHbl NOMELLEHbl B CTaNbHOW KOPMyC, 3aluMLIAloWNn UX OT aTMOCKEPHOro BO3AEWCTBUS U
3acoperus. Kopnyc Oydepa kpenutca 6Gontamu K y3noBblM acoHkam depmbl. Bcero Ha mMocTy
yCTaHOBMEHbl YeTbipe OydepHbIX YCTPOWCTBA, pacCYUTaHHbIX Ha AMUTEMNbHYIO 3KCNMyaTauuio B YCNOBUAX
cypoBoro knumata. Obuwas macca 6ygepos coctaBnsieT 700 kr.
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PucyHok A.5 - BydepHoe aHTUCenCcMmMYecKoe YCTPOMCTBO C TapenbvyaTbiMu NpY>XMHamMm
[nsa M3roToBneHusi ONbITHOW MapTUM Tapenb4yaTtbiX MPYXWMH Ans 6ydepoB cranexene3obeTOHHbIX
NponeTHbIX CTpoeHul (pucyHok A.5) ncnomnb3oBanack ctanb mapku 60C2A no FOCT 14959-79. MpyxuHbI
uvenu BHewHw avameTp D=300 MM, BHyTpeHHuWM avameTp d=122 mm, TonwmHy & =20 MM, BbICOTY

BHYTPEHHEro KoHyca ./ =6 Mm. d®akTudeckue pasmepbl MPYXMH OTAMYANUCh OT pacuyeTHbIX B Npeaenax
[0nyckoB. Mpy>XWHbI NCMbITLIBANUCh HA TBEPAOCTb, XKECTKOCTb, MPOYHOCTL Y BLIHOCIIMBOCTb.

lMpoBepka TBEPOOCTM NpoBogunack Ha Tpex obpasuax, M3roTOBNEHHbIX M3 TOW Xe napTun meTanna,
YTO U NPYXWUHBI, U UMEIOLLNX C HUMW OOUHaKOBYIO TOMLWMHY. TBepaocTb no Poksenny TepMoobpaboTaHHbIX
obpasuos coctasuna oT 43 0o 45 eanHuu,. MNMpoBepka cooTBeTCTBUS AedopmMaumm NPYKUH NpU NpeaernbHON
pabouen Harpyske (450 kH) Tpebyemomy 3HayeHuo 7,8 MM npoBogmnachb BblIGOPOYHbIM kKOHTponem 10%
NPYXWMH naptuu. VMamepeHHbIn npormb komnnekta wu3 ABYX NpyXuH npu Harpyske 450 kH B cpegHem
coctaBnan 8,1 Mmm (pucyHok A.6). [py 3TOM OTKMOHEHME KOHTponMpyeMon gecopmaumm OT pacyeTHOro
3HayeHwus 6bino 4% npw gonyckaemMom OTKNoHeHUn £5%.
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PucyHok A.6 - [uarpamma cxaTus KOMMNIeKkTa u3 ABYyX TapenbyaTbiX MpYXWUH Npu KpaTKoBpeMeHHOM
Harpy>xeHum

33



npO‘-IHOCTb NPYy>XWH npoBepAnacb 3aHeBOJIMBaHNEM (I'IOJ'IHbIM C)KaTMeM) KOMMNIEKTOB B TEYEHUe 24 u.
Bce TP KOMMIieKTa yCnewHO npowrsin UcnblTaHUA Ha NOJIHOE CXaTue (pl/lcyHOK A.7). Mocne pa3rpysku
NPY>XUHbl HE UMENN TPeLWnH U HaapPbiBOB.
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PucyHok A.7 - VicnbiTaHne TapenbyaTtbiX NPYXWH Ha NOSIHOE cxaTue
MNpoBepka BLIHOCMMBOCTM NPOBOAWMACH MHOTOKpaTHbIM HarpyxeHuem (100 umknos) oT P, =0 go

P 1z =450 kH Tpex koMmnnekToB npyxuH. BbicoTa BHYTPEHHEro KoHyca NpyxuH B CBOGOAHOM COCTOSIHUU

nocne MCnbITaHUA Ha BbIHOCMMBOCTb YMeHbLUMnach B cpegHeM Ha 0,2 Mm. TpewuH 1 HagpbiBOB MPYXWHbI
He nonyyunu. Takum obpasom, ucnbiTaHNsMM BbINO yCTAHOBMNEHO, YTO NapTUSA NPYXWH yAoBrReTBopseT
TpeboBaHMAM HOPM K 3TMM M3genusam M MoxeT ObiTb MCMOnb3oBaHa Mpu CTpouTenbcTBe B OydepHbiX
aHTUCEeNCMUNYECKNX YCTPOMUCTBaX MOCTOB.

A.3 AHKepbl

BepTukanbHble aHkepbl yCTaHaBMMBaOT B LENSX MOBbILUIEHUS YCTOMYMBOCTM OMOP W MPONETHbIX
CTPOEHMIA MNPOTWB OMNPOKMABIBAHUS, a Tawke pAns npedoTBpalLleHnst MOBPEXAEHUA  KOHCTPYKLMNA,
BO3HMKaMOLWMX Npu noabpackiBaHMM OMNOPHbIX y3roB 6anok, depm 1 pam. FopusoHTarnbHble aHKepbl MOTFYT
NCMNonb30BaTbCs A1 NMOBbILEHNUS1 CONPOTMBIIEHMS YCTOEB M NPONETHLIX CTPOEHWIA CaABUIY BOOSb OCU MOCTa
B HampaeneHuu pycna.

Mpn pac4yeTHOM CEMCMUYHOCTU 9 BGannoB NPOSeTHbIE CTPOEHUS C €301 NoBepxy AnuHoun ot 18,8 go
34,2 M 3akpennsawT 3a cepedvHbl OOMKpaTHbIX Oanok. AHKep yCTpOeH B BMAE CTanbHOMN LUAPHUPHON
KOHCTpyKumm (pucyHok A.8). Macca meTanna aHKepHbIX YCTPOWCTB Ha OOHO MPONeTHOe CTPOeHue
coctaBnsieT okono 270 Kr.

MponeTHble cTpoeHus anuHon 45,8 n 558 M 3akpennaiTcs 3a AOMKpaTHble Oanku B MecTax
NMOCTaHOBKN pebep XeCTKOCTM C MOMOLLBK TAr M3 YrofkoB, 3aenaHHbiXx B NoAdEepPMEHHbIE MUTbLI Onop.
Macca MeTanna aHKepHbIX YCTPOWCTB Ha OAHO NponeTHoe cTpoeHue AnuHon 45,8 n 55,8 m coctaBnseT
npumepHo 1700 kr.

[Mpy cOBMECTHOM y4eTe CEeNCMUYECKON Harpy3km n Beca Xere3HoOOPOXHbIX dhepM C e3[01 NOHU3Y B
aHKepHbIX YCTPOWMCTBax MO pacyeTy He BO3HWKaeT pacTtarmsatrowmux cun. lNMoatomy Ang BCel cepum aTuX
KOHCTPYKUMA B AuanasoHe nporetoB oT 33 Ao 110 M aHkepHble YCTPOWCTBA MNPUHATLI OAMHAKOBbLIMU
obneryeHHoro Tuna ¢ maccoi 336 Kr ctanu, JOCTaTOMHOW ANs NMpefoTBpalleHus nogdpackiBaHus depmMm,
oKasaBLUMXcs NoBM30CTN OT ANULEHTPA 3EMIETPACEHNS.
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PucyHok A.8 - AHKepHble YyCTPOWCTBa ANs cTanexene3obeTOHHbIX NPOMETHLIX CTPOEHUI ONMHOW 40 34,2 M

AHKepoBKa GanoyHbIX pa3pesHbiX CTanexene3obeTOHHbIX NPOMIETHLIX CTPOEHWUA HA aBTOMOBOUMBHBIX
Joporax OCYyLIeCTBNSeTCA TakuM >xe cnocobom, Kak Anst >Kenes3Ho4OpPOXHbIX Oanok u depm. Ons
NPOfIETHOro CTPOEHUs AnvHOM 42,6 M MacCa aHKepHOro YCTPOWCTBa AONS 3aKpensieHUs OOHOro KoHua
KOHCTPYKLMM cocTaBnsaeT 122,7 kr.

A.4 CuenHble ycTporcTBa

A.4.1 PaspesHble nponetHble CTPOEHWss MOryT obpywutbcs M3-3a cericmogedopmaumii rpyHTa u
onop, MPUBOAALLMX K FTOPU3OHTANbHLIM NepeMeLleHnaM nogdepMeHHbIX MUT U3 NPOEKTHOTO MOMOXEHUS.
Mpn BO3MOXHbBIX CEMCMOTEKTOHNYECKUX U OMOM3HEBBLIX NEPEMELLIEHUSAX FPYHTa B CTBOPE MOCTA, a Takke npwu
aCUHXPOHHbIX KonebaHusx onop npuberalT K YywMpeHuto noadepMeHHbIX MNOWAaA0K Ofop unu
yCTaHaBMNMBaloT CUEMHbIE aHTUCENCMUYECKME YCTPOWCTBA, OrpaHU4YMBaloLMe He TOMbKO OTHOCUTErbHbIE
rOpM30OHTanbHbIE, HO U OTHOCUTESNbHbIE BEPTUKalbHbIE NMepeMeLLeHNss CMEXHbIX KOHLIOB cocedHuX depm
(6anok). CuenHoe yCTPOMCTBO PacCCUMTBLIBAOT TakK, 4YTOObl OHO BbIAEPXKMBANO OMOPHYK peakuuto
noBucaloLen KOHCTPYKLMK.

A.4.2 KOHCTPYKTUBHOE peLLeHne CUEMNKN B KaXKAOM KOHKPETHOM cryyae onpefensietca ee (pyHkunen
N TUMOM MPOSIETHOrO CTpPoeHus. [na oObeguHEeHUs MeTanmnuMyecknx M cranexene3obeToHHbIX Ganok co
CMIOLUHOM CTEHKOM OObIYHO MCMONb3YHTCA HaKMagku, NPUKpennisiemMble K BEPTUKaIbHbIM JIMCTAM MaBHbIX
6anok 6ontamu. OTBEpCTMA nog OoONThbl B CTEHKE OAHOW U3 Ganok AenarT oBasfibHbIMU, AN TOro YTo0bl He
BO3HMKANO TemnepaTypHbIX HanpsikeHU B KOHCTPYyKUuM u obecneumBanacb cBoboga nMoBopoTa KOHLIOB
NponeTHOro cTpoenust. NMpu HeEOOXOAMMOCTU COeaNHEHUST CcTanexene3obeTOHHOro NPONETHOr0 CTPOEHUS C
Xenes3obeTOHHbIM UNKU ABYX Xene306eTOHHbIX KOHCTPYKUUIA CuenHoe YCTPOMCTBO MOXET ObITb 3aKpenneHo
Ha Xene3obeTOoHHbIX pebpax unu nnuTte.
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A.4.3 CuenHble yCTPOWUCTBA CTarnbHbIX (hePM YCTaHaBNMBAIOT B Y3Max NponeTHbIX CTPOeHUn. Tunosoe
cLiernHoe YCTPOWCTBO XeMne3HOLOPOXHbIX (depM COCTOUT U3 BEPTUKAlNbHbIX MUCTOB, NONEPEYHbIX NMaHOK n
onopHoro ctepxkHdA. OTBepCTUS B Y3M0BbIX pacoHKax nof 60nTbl 1 ONOPHLIN CTEPXKEHb CBEPNIAT N0 MECTY C
yyeToM (aKTUYECKOro MONIOXKEHUS MPONETHbIX CTpoeHunn. OTBepcTUsi NO4 OMOPHbIN  CTEPXEHb B
BEPTUKANbHbIX NUCTax CLENMHOro yCTPOWCTBA AenakT oBanbHbIMW. Pa3amepbl oTBepcTMi noabvpatT u3
ycnoBus cBoboAbl MMHENHBIX U YIIOBbIX NepeMeLleHnini CoeanHAEMbIX KOHLUOB epm. [uameTp onopHOro
CTEepPXXHS ONpedensioT pacHeToM Ha Cpe3 U CMATUE Mo Harpyskon oT cobcTBeHHOro Beca goepmbl. Macca
MeTanna, HeobxoaMMoro Ans cuenku epm ¢ e3gon nosepxy anuHom 55 m, coctaensaet 900 kr.

A.5 lNpepbiBaTenu koneéaHmumn

A.5.1 MNpepbiBaTenu konebaHun (rmgpaBnmuyeckne CTonopbl) MCNOMNb3yHTCA ANS nepepacnpeneneHus
ycunui B cucteme ¢ bonee HarpyXeHHbIX YacTel COOPYXEHUS Ha MeHee HarpyxeHHble. Hanpumep, ecnu
CKanbHble TPYHTbI MO OCM MOCTOBOro mnepexoga 3aneratwT rnyboko, npu MpPOEKTUpoBaHUM MoOCTa
Hepaspe3HoWn CUCTeMbI LernecoobpasHo nepepacnpenenuTts CEMCMUYECKY0 Harpy3ky oT Maccbl NPONETHOro
CTPOEHUS C aHKEPHOW ONopbl HA BCE MW YacTb OMOP MOCTA.

qupaBaneCKMe CTONOpbl COCTOAT M3 3anoOJyIHEHHOIO >XMAKOCTbKO MOJsioro uunnunHapa, B KOTOPOM
pas3mMellaeTca LTOK, COEOUHEHHbIN C I'Iep(bOpVIpOBaHHbIM anckom. KoHupl unnuHapa m Wwtoka CoegunHATCA
C KOHCTPpYKUUAMM MOCTa, MOTyLLMMK coBepLUaTb nNepemMeLlleHna apyr OoTHOCUTES1bHO Apyra.

'vopaBnuyeckme cTonopbl MOryT paboTtatb B AByX pexumax (pucyHok A.9). lepBbin pexum
OTHOCUTCSH K MEAMNEHHO U3MEHSILWMMCH BO3OEeUCTBUSAM (M3MEHeHVe TemnepaTypbl cpefbl, NonsyyecTb U
ycagka 6etoHa). lNMpu Takux BO3QeNCTBMAX TpebyeTcs He3HauuTenbHOe ycunve And nepemeLleHus
nepdopMpoBaHHOIo AMCKa B 3anOfIHEHHOM >KMOKOCTLIO unnuHape. Takum obpasom, B OBbIYHBLIX YCNOBUSX
aKCnnyaTaumMmM CTONOp HE OrpaHvyMBaeT MepemeLLeHU COoeaMHAEMbIX KOHCTPYKLUMM U MpakTU4YecKu He
BMMSAET Ha HanpsXeHHo-AedOopMUPOBaHHOE COCTOSHUE MOCTA.

I'IpM 6bICprIX OTHOCUTEJIbHbIX nNepeMelleHNAX CMEeXHbIX yacTe MOCTa, BO3HUKAOLLNX npu
3eMIeTpAaceHnAax, CcTonop 6J'IOKV|pyeT 3TN nepemeLlleHnd, pa60Taﬂ KaK >XeCTKaaA CBA3b, coeaunHAlLlladA
pasfneneHHble ,Cl,e(bOpMaLl,VIOHHbIM LLBOM HYacCTu COOpPY>XEeHusA. M3ameHeHne gnHamuyeckomn pacquHon CXEeMbl
MocTa ¢ 6anoy4Homn HepaapeaHon Ha paMHYyI0 C NpoaoJSibHO-HENOABMXHbIMX OMNOPHbIMU YaCTAMU Ha BCEX UITN
4acTu onop MOXeT CyuweCTBeHHO YMEeHbLUUTb ycunuma B aHKepHOVI onope 1 NoBbICUTb CENCMOCTOMNKOCTb
MOCTa B LieJIOM.

OonacTs i} OB1acTh
CoHCMMTCUREX
noafefcTrutl

CHNE COnpOTHRIEHHA
MMAPIRTHY ECKOTO CTOTTOPE
E
=

COCHHHECME KOHCTPY UM

PucyHok A.9 - Cxema paboTbl rmapaBnnyeckoro cronopa

A.5.2 TlpepbiBaTtenu konebaHuii MOryT WCMONb30BATbCS TaKKe MPU CTPOUTENBCTBE BUCAYUX W
BaHTOBbIX MOCTOB, B OCODEHHOCTM B pamioHax NPOXOXAEHMS TandyHOB, rMybOKMX 04aroB paspyLUnTESbHbIX
3eMIEeTPACEHMI 1 NPU PacrosfioXXeHUM NUIIOHOB B aKBaTOPUM MOpPEN, B Liensax obecneyeHnss gMHaMmMyecKkom
YCTOMYMBOCTU MUITOHOB MOCTa MpX BO3OENCTBUM TYpOYNEHTHOro BO3OYLUHOrO MOTOKA, LUTOPMOBLIX W
cencMmdeckux BOMH. [pepbiBaTenu ycTaHaBnNMBAKT B LENSX YMEHbLUEHWS nepuoga COOCTBEHHbIX
nonepeyHbIX KornebaHui NUIOHOB Ha Nepuof NMOCTPONKM 0o 6e3onacHoro ypoBHsl. Cxema noakpenneHus
NMnoHa BaHTOBOro MOCTa NokasaHa Ha pucyHke A.10.
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PucyHok A.10 - Cxema ycTaHOBKM npepbiBaTens konebaHuin
A.6 Nacutenu konebaHumn

A.6.1 Macca nponeTHOro CTPOEHUs Hepas3pe3HoW cucTembl AnuvHon 6Gonee 500 M Hepegko
npesbiwaeT 10000 1, a ceicMmnyeckasl Harpyska OT 3TOM MacCbl JOCTUraeT HECKOSbKUX TbICAY TOHH. [Mpu
pacyeTHON cencMn4HoCTN 9 BannoB NpMeMIIEMbIE PELLEHNSI MO pacxody MaTtepuanoB nofy4yarTCcs TOMbKO B
TOM criyyae, Koraa OCHOBaHMEM MacCUBHOMO hyHAAMEHTa aHKEPHOW OMOPbl CAYXWUT CKanbHbINA FPYHT.

Ecnn npouyHble KOpeHHble nopoabl 3anerawT rnyboko, MPUHMMAlOT chneuunanbHble Mepbl Ans
YMEHbLUEHNS CENCMUYECKON Harpysku M amnnuTyd ropusoHTanbHbiX konebaHum coopyxeHus. K Takum
MepaM OTHOCATCH CHUXEHWEe Macchbl NPONETHOro CTPOEHUS 3a CHET UCNONb30BaHUSA BbICOKOMPOYHOW CTanu B
rmaBHbIX Bankax, CBA3SAX W NNUTe NpoesXen YacTu, pacnpeaeneHne NpoAosibHOW CeNCMUYECKOW Harpy3ku
OT Maccbl MPONIETHOr0 CTPOEHUS Ha HECKOMbKO MPOMEXYTOYHbLIX OMop, MPUMEHEHUEe aHTUCENCMUYECKNX
YCTPOWCTB ANs raweHus konebaHui (aemndepos).

A.6.2 XapakTepHbli npumep MNpuUMeHeHus AemndepoB - BuMafyK 4yepes [ONMHY pekn B paroHe
cencMmYHoCTbIO 9 Gannos.

Brnagyk umeet obuyto anuHy okorno 900 M npu BeICOTE OMOp B cpeaHen YyacTu nepexoda 6onee 40 m.
lMponeTHoe CTpoeHWe 3anpoeKkTMPOBaHO M3 cTanu, MMeeT kopobyaToe cevyeHue C BepxHen OpTOTPOMHON
nnuton. Beicota rnasHow 6anku 3,6 M, wupuHa npoedxen yvactm 11,5 M. [dedopmauMOHHbIN LIOB,
YCTPOEHHbIN Hag OAHON M3 MPOMEXYTOYHbIX OMOp, OENUT NPONEeTHOe CTPOEeHUEe Ha ABEe HepaBHble 4acTy
anvHo 810 1 100 m.

Bonblwas cekuMsi MPONMETHOro CTPOEHUSs1 3anpoekTMpoBaHa B Buae HepaspesHow Oarnku,
nepekpbiBaloLLEN AeCAaTb NPONeToB AnnHon oT 53 oo 126 M. Macca Hepa3pesHou cekumm coctaenseT 10785
T.

KopeHHble nopoapbl B CTBOpe BUagyka NpeAcTaBneHbl Meprenem, nec4aHnkom u aprunnmutom. B 3oHe
BbIBETPUBAHMWS Ha rMYyOGUHY 40 5 M OT KPOBNY CKanbHbIE FPYHTbI UMEKT HU3KYH MPOYHOCTb.

Ha cknoHax JOnuHbl KOPEHHbIE MOPOAbl MEPEKPLIBAOTCA YEXITOM AENOBUArNbHbIX U OMOM3HEBbLIX
HaKOMNITEHUN, NPeACTaBMEHHbIX CYTNIMHKaMN U FIMHaMn C BKIMoYeHnem ob6oMoYHoro marepumarna. MowHocTb
YETBEPTUYHBIX OTNIOXEHUN Konebnetcsa ot 3 4o 17 m.

|-|0I7IMy N pycno peku cnarakoT anmoBualribHble U anfioBUallbHO-JIMMaHHbIE OTIIOXEeHUA (FpaBVIIZ,
ranbka, FﬂI/IHa). BCKprTaﬂ pa3Bego4HbIMU CKBa>XMHaMN MOLLIHOCTb rafie4YHMKOB JOCTUraeT 29 M.

OcHoBHag 4acTb BMagyKa 3anpoektmpoBaHa B Buge paMHo-Hepaspe3H0|7| CUCTEMbI C HENOABWMXHbBIMU
OMOPHbIMMN 4aCTAMU Ha CeMU NPOMEXYTOYHbIX onopax ©onblIoN BbLICOTHI U MNOABMXHBIMU OMNopHbIMU
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YaCTSAMM Ha YeTbIpeX KpanHUX HU3KMX onopax (pucyHok A.11).
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1 - HeNnoABWXXHbIE OMOPHbIE YacTy; 2 - NOABWXKHbLIE OMOPHbIE YacTu; 3 - rngpasnudeckue gemndgepsl; N 1-11
- onopel

PucyHok A.11 - PacyeTHas cxema Buagyka
KonebaHus onop ¢ Gonblioy amnnuTygor BOOMb OCU Mepexoda CrhocoOHbl NMOBPEeAnTb OMOpHbIE
YyacTu, AedopMaLMOHHbIE LBkl U OPYrMe KOHCTPYKUMW Bruagyka. Ona yMeHbLIeHUS CENCMMYECKON Harpy3Kku
OT MaccCbl MPOSIETHOTO CTPOEHUA W OrPaHUYEHUs amnnuUTyabl KonebaHwui npegernbHO AOoMyCTUMbIM
3HayeHneM 25 cM Mexay Hepas3pesHbiM MPOSIeTHbIM CTPOEHMEM W KECTKMMM KOHLEBbLIMU OMopamu
YCTaHOBMEHbI rMapaBnMyeckue racutenun konedaHun.

A.6.3 CywHocTb paboTbl rmapaBnmMyeckoro gemndepa npeacraBneHa 3aBUCMMOCTBIO €ro peakuun ot
CKOPOCTU HarpyxeHusi. I3 rpaduka (pucyHok A.12) BnagHo, 4to gemncep cnabo pearnpyeT Ha MeaneHHoe
HarpyxeHvne (Ha u3MeHeHvne AnWHbI NPOMETHOro CTPOEHUS OT nepenaga TemnepaTtyp B TeYEeHne CyToK), HO
cO30aeT 3HayMTenbHOEe COMPOTMBIIEHWE CENCMUYECKUM KonebaHusM, KOTopble B AaHHOM Criydae MMeroT
ckopocTb okono 0,5 m/c.

0 02 04 06 08 1 12
Cropoctk (M/c)

PucyHok A.12 - 3aBucmMMOCTb peakummn gemndepa oT CKOPOCTU €ro Harpy>KeHus
lacutenn konebaHuii BbINyCKalOTCA [ANs OCEBbIX HAarpy3ok A0 HECKONbKUX COTEH TOHHa-CuI u
BO3MOXHbIX OTHOCUTESbHbIX MEPEMELLEHNA coefuHSEMbIX YacTen mocta o 450 mm u 6onee. OT aTux
UCXOOHbIX AaHHbIX 3aBUCAT AnameTp LUMNNHOPUYECKOro Kopnyca u ero gnuvHa.

Kopnyc gemndepa MMeeT HagexHyt 3awmTy oT HebnaronpusiTHeIXx aTMOcdepPHbLIX Bo3aencTBmiA. na
3alUMTbl OT KOPPO3UW HapyXHble MOBEPXHOCTU KOpPMyca MOKPbIBAOTCA TPYHTOBKOW W3 CIos LUMHKA C
nocneayoLen okpackon OBYMS CNosiMU Kpacku. BHyTpeHHWe noBepxHOCTK AemMndepa MMeT crneuunansHoe
nokpbITUe, paspaboTaHHOEe NpeanpuATUEM-U3roToBUTENEM. B kadyecTBe pabouyei XuOKOCTM UCMOoNb3yeTcs
CUIMMKOHOBOE Macro, coAepallee npucagku Ans 3awmTbl OT cTapeHusi. Paboyas XuakocTb umeeT
XapakTePUCTUKN, MANON3MEHSIOLLMECS B LUMPOKOM AMana3oHe Temneparyp.

Jdemndpepbl 3anpoekTupoBaHbl B NPeanonoXeHun, 4YTo Temnepatypa Bo3gyxa W3MEHsieTcs B
npegenax ot MmyHyc 20°C go nntoc 50°C. Mpu 3emneTpsiceHnn B TeYEHNE KOPOTKOIO NMPOMEXYTKa BPEMEHM
raweHust konedaHuim MocTa TemnepaTypa paboyen XuaKocTun MoxeT Bo3pacty go 200°C.

PacuyeTHbIn cpok cnyxbbl ruapasnuyecknx aemndepoB He meHee 30 neT. YcTponcTBa He TpebyioT
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06CnyXMBaHUS MpWU  3KCMnyaTauun, HO NpeanpusaTUe-u3roToBuUTeNb pekoMeHOyeT MpOBOAUTL OCMOTP
AemndepoB C NepuoanYHOCTLIO OAMH pa3 B TPy roa.

A.7 AmopTusatopsbl

A.7.1 AmopTu3aTOpamMn SBMASIOTCA KOHCTPYKUMM W YCTPOWCTBA, MO3BONAOWMNE YMEHbLIATb
CENCMMYECKYI0 Harpy3ky OT Macc W perynupoBaTtb pacrnpegeneHme Harpy3kv Mexay YyactsiMm coopyxeHus. K
amopTuM3aTopam OTHOCATCS rMbKMe onopbl C NApHbIMU CTONKaMU, PE3VHOBbLIE OMOPHbIE YacTu, YCTPONCTBA C
paboynm opraHoM B Buae TapenbyaTtbiX NPYXUH U psig APYrMX KOHCTPYKUMIA.

[Mpu cTponTenbCTBE OMNOP BMALAYKOB B CEMCMUYECKUX parioHaX MPUMEHSIIOT paMHble Xene3obeToHHbIe
onopsbl, UMeKLne BepTUKanbHble UMM HaKMOHHbIE CTOMKM M3 COOPHOro (MOHOMUTHOrO) enesobeToHa.
Takoe KOHCTPYKTMBHOE pelleHMe MO3BONsSeT YMEHbLUUTb Maccy Onop W MNOonyyYuTtb OMNTUMarnbHble
ONHaAMUYECKME XapaKTepPUCTUKN BMALyKa, YTO JaeT BO3MOXHOCTb MaKCUMarbHO MOHU3UTb CENCMUYECKYHO
HarpysKy OT Macc Onop Y NPOfIETHOrO CTPOEHMUS.

Brnagykn ¢ pamHbIMM OMopamMu 4acTO COOpPYXalTCs B palioHax MepeceyveHusi XernesHow LOporon
ropHbix xpe6toB. Onopbl TakmMx MOCTOB OObIYHO MPOEKTUPYIOT B BUAE OZHOSPYCHBIX U OBYXbSAPYCHbIX
MPOCTPaHCTBEHHbIX paM. B kayecTBe CTOEK OMOp MCMONb3YHT Xene3obeToHHble CTonbbl AnaMeTpoMm
nonepeyvHoro ceyenus 0,8 m mn gnuHon 15 m. MnuTel pyHOAMEHTOB, ropusoHTanbHble Auadparmbl 1
Hacagku BbIMOMHAT U3 MOHOSMTHOIO Xene3obeTtoHa. BbicoTy pamMHbix onop 06bI4HO MpuMHUMalOT 40 35 M
oT 06pe3a pyHOaMEHTOB.

A.7.2 KoHCTpyKUmn xene3obeToHHbIX Onop C TENOM B BUAE MOHOMUTHLIX MapHbIX CTOEK NPUMEHSIOT
npu CTPOUTENBLCTBE 3CTakaj U BMagyKoB Ha aBTOMOBUIbHLIX M FOPOACKMX AOPOrax.

Mo pacyeTy Ha TemnepaTypHoe W CeUCMMUYEecKoe BO3OEWCTBUSI MPOMEXYTOYHbIE  OMOpbI
pamMHO-Hepa3pe3Hoil YacTu Buagyka (pucyHok A.13) NpuHATHI MTMOKMMKM B BMOE pPaMHbIX HaAOCTpPOeK Had
LloKorieM C HeGOSbLUON XEeCTKOCTbI CTOEK B HanpaBreHMu ocu nepexoga (BbicoTa cToek Ao 28,5 w;
TonwmHa 1,2 m). Bepx cToek oGbeanHEH ene3o6eTOHHbIM puUrenem.

Broms ocn MocTa [Tonepex ocu mMocTa
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PucyHok A.13 - lNMpomexyToyHas onopa Buagyka
Cencmnyeckas Harpyska OT MacC MNPOSeTHOrO CTPOEHUs 3aBUMCUT OT nepuoda COOCTBEHHbIX
kornebaHui COoOpyXeHUsl, YMEeHbLUAACh NpUMMEpHO B 2,5 pasa npu yBenuMyeHuMn nepuopa OT MHTepBana
pesoHaHCcHbIX nepuogoB (0,1-0,5 ¢ ana cpegHux rpyHTOB) OO NEPUOAOB, PACMOSIOXKEHHbIX BHE 3O0OHbI
pe30HaHCHbIX konebanui (1,2 ¢ 1 Bbiwe).

HasHayeHnem BbICOTbI TMOKMX CcTOoek B wuHTepBane 25-30 M MOXHO nNONyYuTb ONTUMarnbHbIE
OVHaMUYeCcKne XxapakTepUCTUKM OMOpPbI N CYLLECTBEHHO CHU3WUTb HanpshkeHWsl B pamMHON HagCTPOVKe U CUnbl
(MOMeHTHI), NnepeaaBaeMble Ha LIOKOMb U CBanMHOEe ocHoBaHue (pucyHok A.14). B cnyyae npymeHeHus CToek
fonbluen ANvHbI YCUNNSA B CEYEHUSX OMOpPbl YMEHbLLAKTCS HE3HAUMTENbHO, OAHAaKO MOBbILEHUEe MMOKOCTU
onopbl NpuBeaeT K CyLEeCTBEHHOMY POCTY aMnnutyn KonebaHwuin purens M NOBbLILEHUIO HaNpPsPKEHUN 3a
CYeT pocTa IKCLEHTpUCUTETA Harpy3ku OT COBCTBEHHOTO BECA NPONIETHOIO CTPOEHMS.
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PucyHok A.14 - 3aBMCMOCTb MOMEHTA B YPOBHE MOAOLBbI NNAUTbI PyHAAMEHTa OT BbICOThbl NAPHbIX CTOEK
A.8 Kom6GuHMpoBaHHble aHTUCENCMUYECKMe YyCTPOUCTBa

A.8.1 K nopaxatowwmm haktopam 3eMneTpsaceHnii OTHOCATCS MHEPLIMOHHbIE CUITbl FTOPU3OHTANBHOMO U
BEPTUKaNbHOIO HamnpasfeHun, cencmuyeckoe 6okoBOe AaBneHue rpyHTa, CencMmuyeckoe AaBrieHne BoAbl,
yoapbl B LBax MexXdy CMEXHbIMW CeKUuMsMW MOCTa, CMeLleHWs (PyHOaMeHTOB Onop U3 MPOEKTHOro
MONMOXEHNS MPU PacrnpoCTPaHEHUN CENCMUYECKUX BOJIH, TEKTOHUYECKMe paspbliBbl, OMON3HW Geperosbix
CKITOHOB, obBanbl 60pPTOB yLLENUIN, 0OCadKN NOKPOBHbLIX OTAOXEHWUM 1 Ap. [NepeuncneHHble dakTopbl 06bIYHO
NPOSIBMAIOTCA B PasfWYHbIX COYETAHUAX B 3aBUCMMOCTM OT PEruoHaribHbiX CENCMOTEKTOHUYECKUX W
MECTHBIX MHXEHEPHO-Te0NormM4ecKnx yCrioBumn.

MHorogaKkTopHbIil XapakTep cerlcMmUYeckoi onacHocTu TpebyeT pas3paboTku Mpu NPOEKTUPOBaHWM
MOCTOB  KOMMIeKca Mep aHTucelcMuuyeckoi  3alimTbl. B kayecTBe npumepa  KOMMIEKCHbIX
AHTUCEMCMMYECKUX MEepOonpUATUA B  HacTOALEM MPUIOXEHUM PacCMOTPEHbl Mepbl  3aluMTbl  OT
3eMIIeTPSACEHUIA KeNe3HO40POXHOro MOCTa.

MocCT coopyxeH Ha yyacTke C HebnaronpuaTHbIMWU TEKTOHMYeckumu ycrosusimu. [lo ocu mocTa
3aneratoT crnaboBbIBETpENble MPaHOAMOPUTLI, HapyLleHHble Ha ydacTke WupuHon 30 M TEKTOHMYECKUM
pasnomMoM. B 3oHe pasnoma ckanbHas nopoga pasgpobneHa Ao CoCcTosHUA WebHs. MOHONWUTHBIE YCTOM U
COOPHO-MOHOMUTHBIE MPOMEXYTOYHbIE ONMOPbI BLIHECEHBI U3 30HbLI Ap06neHus. MponeTbl MOCTa NeEPEKPbLITHI
cTanbHbIMKU hepMamn ¢ e3fon noepxy. PyHAAMEHTbI BCEX OMOP MacCUBHbIE MESIKOrO 3aroXeHuUs.

C yyeToM HebnaronpusiTHbIX TEKTOHUYECKUX YCIOBWUIA Obinn paspaboTaHbl AONOSHUTENbHbIE MEpbI
aHTUCENCMMYECKOMN 3allnUTbl MOCTOBOIO Nepexoaa, HanpaBneHHble NpoTMB cbpoca NPoneTHbIX CTPOEHUIA C
onop, noabpacbiBaHMs OMNOPHbLIX Y3MoB hepM, oBpyLIeHNs hepm NpuU BO3MOXHOM BbIXOAE TEKTOHUYECKMX
pa3pblBOB Ha NOBEPXHOCTb y4YacTka MOCTOBOIO Mepexofa, a Takke NPOTUB MNOBPEXAEHUS KOHCTPYKLUUA OT
yaapoB depm B LKadHble CTEHKM ycToeB. [ns 3awutbl MOCTa Ha OMopax U MPOMETHbIX CTPOEHMSIX
YCTaHOBIIEHbI CTOMOPHLIE, aHKEPHbIE, CLEeNHbIE N BydepHbie yCTpocTBa (pucyHok A.15).
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PucyHok A.15 - BanoyHbIA MOCT, MOCTPOEHHbIV Ha y4acTke ¢ HebnaronpmUsaTHbIMU TEKTOHUYECKMMU
YCIOBUSAMHU
A.8.2 CoBmelleHne B OOHOM KOHCTPYKUMM OBYyX W 0Gonee yHKUMA  pPacCMOTPEHHbIX
AHTMCENCMMYECKNX YCTPONCTB MO3BOMSIET YMEHbLUWTL pacxof MaTepuarnoB Ha aHTUCENCMUYECKYIO 3aLUnUTy
MOCTOBbIX COOpYXeHuln. B cBA3M C STMM B MOCTOCTPOEHMM HALINW  LUMPOKOE MPUMEHEHME
KOMOMHMPOBaHHbIE YCTPOMCTBA.

[Ona >xkenesHoOoopoOXHbIX depm aAnvHOM 55 M Cc e3gom noBepxy ObiNo  3anpoOeKTUPOBaHO
KOMOMHUPOBAHHOE aHTUCENCMNYECKOE YCTPOWCTBO, NPENATCTBYIOLWEE CABUTY OMOPHLIX Y3M0B Nonepek ocu
MOCTa 1 nx nogbpacsiBaHuio. YCTPONCTBO (PUCYHOK A.16) COCTOUT M3 HIDKHErO ynopa, CBA3aHHOIo C ONOpPoM
aHKkepHbIMK BonTamy gvameTpom 36 MM, BEPXHEro ynopa, NpUKPEnneHHOro K depme BbICOKONPOYHbLIMM
6onTamn guameTpom 22 MM, 1 LINUIbKK AnameTpoM 50 MM. AHKepHble 60MTbl 3a4eNbiBalOTCA C MOMOLLbIO
3MOKCUOHOM CMOMbI B OrofIOBOK Onopbl. Pacxop ctanu B yCTPOMUCTBAXxX Ha 3alLmTy ogHOW dhepMbl COCTaBnsieT
1190 «r.

no -1

E = W w W

.l|l =

1 - HWKHUI ynop; 2 - BEPXHWUIA ynop; 3 - LWapHUp

PucyHok A.16 - KoMBrHMpOBaHHOE aHTMCENCMMYECKOE YCTPOMUCTBO AN 3aWwuThl hepM ANMHOM 55 m
A.8.3 KombrHupoBaHHOE YCTPOMCTBO MPUMEHEHO Takke AN cTanexenes3obeTOHHOro MporieTHOro
cTpoeHuss pnvHon 458 M (pucyHok A.17). 3Ta KOHCTPYKUMS 3alluuiaeT MponeTHoe CTpOoeHue OT
nonepeyvHoro casura u nogbpacbiBaHUSA ONMOPHBIX Y3MOB, a Takke CMArYyaeT yaapbl NPOfIieTHOrO CTPOEHUS B
ctonopbl. B kayecTtBe BydepoB 34eCb UCMOMb30BaHbl pe3nHoMeTannnyeckme anemeHTol, paboTtatowme Ha
cxaTue.

41



i
¥
i
_,f. L
B4 A P
| ¥
1‘1"I I¢++
L L
o = ) :'l_ i 1+ =
. g’l i LS,
1+1‘i - i fie] !#1‘1‘
&
= - &
2
= 4 o
1 / 2

7

1 - )xene306eTOHHbIV CTOMOop; 2 - cTanbHOM ynop; 3 - aHkepHble 60NTbI; 4 - pe3MHOMETaNIMYECKUA ANEMEHT

PucyHok A.17 - KoMBMHMpOBaHHOE aHTUCENCMUYECKOe YCTPONCTBO cTanexene3obeToHHOro NponeTHOro
CTpOeHus anmHon 45,8 m

A.8.4 TponeTHble CTPOEHUSA U3 NYCTOTHBLIX NAWUT ANUHOM OT 15 A0 18 M MOryT NPUMEHSATBLCS BO BCEX
CENCMMYECKN OMacHbIX paroHax. [nsa 3akpenneHus nnut OT CMeLUeHUs BAOMb WM Momnepek ocu MocTa, a
Takke OT noabpacbiBaHWs UX MPU 3EeMMETPACEHUN B KPaWHUX MnMTax NPONIeTHOrO CTPOEHUA MO OCK
OonMpaHus yCTaHaBNUBAKOTCA 3aknagHble JdeTanu, K KOTOpbIM MpuBapvBaeTCs aHTucercMmnyeckoe
YCTPOWCTBO C BepTuKanbHOM Tpybon Ha koHue (pucyHok A.18). Tpyba HageBaeTcsi CBepXy Ha aHKEpHbIN
OonT, 3agenaHHbIn B purene wWnuM Hacagke onopbl. [lepemelleHnss NnuTbl OTHOCUTENbHO Hacagku B
BEPTUKANbHOM HamnpaBfiEHWN OrPaHUYMBalOTCA LWanbon, KoTopas NpuBapuBaeTCsl kK aHkepHoMy 6onty Ha 10
MM Bbllle BEPXHErO KOHLUA TpyObl M 3akpennsieTcs CBepXy rankon. Pacxod ctanu Ha YeTblpe YCTPOWCTBa,
3aKkpenngawLme 0gHO NPoSieTHOe CTpPoeHune, coctaensieT 181 kr.
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1 - aHKepHbI 60nT; 2 - ravika; 3 - wawnba; 4 - Tpyba
PucyHok A.18 - KombrnHmMpoBaHHOE aHTMCENCMMYECKOE YCTPOMNCTBO NMIIUTHBIX MPOSIETHLIX CTPOEHUN

Mpunoxexne b
(cnpaBo4HoE)

laweHne aHeprun Kone6aHMM MocToB

B.1 B MocTax aHeprus konebaHui nornoLiaeTcs 3a cHeT paboTbl MO NPEOAONEHNIO CUM BHYTPEHHETO
TPEHUS, @ Takke TPEHUS B MOABWXKHbIX COEAMHEHUAX (OMOPHbIX YacTAX, AedOPMAaLMOHHBLIX LWBax) M
paccenBaeTcst Npu gecdopMauusix rpyHTa, oKpyXatolero oyHaamMmeHTbl onop M 06CbINHbIE YCTOW, a Takke
pacxodyeTcsl Ha NPEOAONEHNE COMPOTUBIIEHNS BO3AYLLHOW U BOAHOW cpedbl. 3HauuMTenbHas YacTb 3Heprum
konebaHuii mMocTa MOXeT ObiTb NOrnoLleHa rMapaBfMyecknMun racutensamu konebaHum (gemndepamm),
NCNONb3YEMbIMU C 3TOW LIENbI NPU CTPOUTENBCTBE MOCTOB B palioHax € OOMbLUMMU CENCMUYECKUMU U
BETPOBLIMU BO3AENCTBUAMMN.
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B.2 YyeTt aemndupyrowmx CBOUCTB KOHCTPYKLUN

B dopmyne, onpefensoLlen CenCMUYECKyto Harpysky oT mMacc COOpPYXEeHUN
CneKTpanbHO-MoAanbHbIM METOAOM, B Kay4eCcTBe OOHOro M3 COMHOXWUTENEN MpuUCyTCTBYeT KoadhduumeHT

K‘-\U’ y‘-IVITbIBaIOLLI,VIﬂ BITMAHNE HA Harpy3ky HeCTaHOapTHOIO MnorfoweHnda n pacceaHna sHeprmm no OCHOBHOW

opme konebaHuit. 3HaueHne KoappuumeHTa Ky, nsmensietca ot 0,7 Ana ruapoTeXHUYECKMX COOPYXKEHWNI
U3 rpyHTOBbLIX MaTepuanos Ao 1,5 Ang BbICOKNX COOPYXEHUN C HEBOMNbLLUMMY pasMepamMu B NnaHe.

Mpu npoektupoBaHum moctoB B Poccuickoin denepaumnmn koadpduumneHt K.y 06blYHO npuHUMatoT

paBHbiM 1,0. lns mocToB, 060pyaOBaHHbLIX racuTendamu kornebaHun, NMNOHOB BAaHTOBbLIX MOCTOB, CTanbHbIX
NPOMeTHbIX CTPOEHUA BONbLUIOW ANMHbI C YMEHbLUEHHbIM OEKPEMEHTOM ynpyrnx konebaHum, gonyckaeTtcd

onpegenaTb koaddnuneHt Ky Ha OCHOBaHMW daHHbIX crieunanbHoro pacyeTa, NpuHUMas ero He mMeHee
0,7 n He bonee 1,5.

MNpn npoekTpoBaHUM aBTOAOPOXHBLIX MOCTOB ONA HaxoxaeHus koapduumeHta Ky NpuMeHsaoT
topmyny

15
=" 405
Y a0n+1 ' (6.1)

roe h - oTHocuTenbHbIN KO3PUUMEHT 3aTyxaHUs konebaHui coopyKeHus.
K coopyxeHunsiMm co cTaHOapTHbIM 3aTyxaHuem KonebaHum OTHOCATCA OObLEKTbl, AN KOTOPbIX

Ky =1,0. B atom cnyyae oTHOcUTenbHbI KoapuumeHT 3atyxaHna h=0,05 (5%) u norapudmuyeckunit
AekpemeHT konebawun & =0,314. Haubonblive 3HaveHns h n &, cootBetctByloume Ky =0,7, paBHbl
N 4pax =0,16 1 Bm =1,00. HanmeHblune h n &, cootsetcTBytowme Ky =1,5, xapaktepHbl OnA BUCAYMX,

BaHTOBbIX MOCTOB M 6anoYHbIX paspesHbIX NPoneTHbIX CTpoeHun U3 ctanu (h i, =0,012 M &y, =0,075).

Ons npumeHeHus dopmynbl (6.1) K COOpyXeHUsIM C HecTaHOapTHbIM 3aTyxaHuem konebaHun
HeobX0AMMO OLeHWUTb norapuMrMYecKknin ekpeMeHT KkornebaHun NpoekTMpyemMoro coopyxenusi. Mpu aTom
NCMNONb3ylTCH AaHHbIE O AeKpeMeHTax konebaHui, NonyYeHHbIe NPU UCMbITaHUAX aHaNOMMYHbIX OBBEKTOB U
cnpaBoYHble MaTepuarnbl.

B kauyecTBe cnpaBoO4YHOro Martepuana Ans NPOEeKTUPOBaHWUS aBTOAOPOXHbIX MOCTOB [OMyckaeTcs
MCMonb30BaTh CreayrLLmMe 3Ha4YeHUst OTHOCUTENBbHOIO kKoadhduLmeHTa 3aTtyxaHus h:

- cTanbHble NponeTHble cTpoeHus - 0,02 = % = 0,03;
- cTanbeHble onopsbl - 0,03 = j; < 0,05;

- xene3obeToHHbIe onopbl - 0,05 < j =0,10;

- yHaameHTsb! - 0,10 = /i = 0,30.

B.3 MeTtoguka HaxoXAeHUsA napamMeTpPoOB 3aTyxaHuMM KonebaHurM MOCTOB, 06GOpPYyAOBaHHbIX
Aemndepamu

Mpu HaxoXOeHUn xapakTepucTuk 3aTyxaHua h m &, a Takke KoadpduumneHTa NornoLeHns SHeprum
konebanuin YWucxoasT ua crnegyowwmx Npeanochiiok:

1) QencTBME Pas3NNYHbIX MEXaHM3MOB NOTEPU 3HEpPrumn konebaHun cymmmnpyeTcs. XapakTepucTmkn &,
h n YWnpuHnmaloT B kayecTBe KOHCTaHT, COOTBETCTBYIOLUUX OCHOBHOW (hopme COBCTBEHHbIX KonebaHumn
CUCTEMBI;
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2) npu onpegeneHnn XxapakTepuctuk Ll,eMI'I(*)MpOBaHI/Iﬂ HeobxoQMMo cHavana YCTaHOBUTb WX
3Ha4YeHnsa Ans OTAEnNbHbIX YacTen COOpPYXeHna u /J,emncbepos, a 3aTemM HauTu aTn XapaKTepucTtmkmn Anda
COOpYyXeHuna B Uenom, T.e. pacyeTHble (SKBMBaJ'IeHTHI:Ie) XapaKTepUCTUKN 3aTyxXxaHUA OOJDKHbl YHUTbIBATb
BCE BMObI NMOTEPb B PA3JINYHbIX YaCTAX U yCTpOVICTBaX COOpYyXeHunA;

3) nNpu oueHke aHepruy KonebaHuin M ee MOTepb CrieayeT YYuTbiBaTb OOMYCTMMbIE TPELUMHbI U
nracTuyeckne aedopmMannm B dNIEMEHTAX COOPYKEHWUS;

4) ona oueHkn xapaktepuctuk &, h n W ucnonb3dyetca Teopusi konebGaHun OCUMMNSATOPOB C
3aTyXaHVEeM.

3aTtyxatowyme konebaHns cucTeMbl C OOHOM Maccol onucbiBaloTcs AuddepeHUMarnbHbIM ypaBHEHMEM
BTOpPOro nopsiaka

mV+ur+ip=0, (5.2)
rae y - OTKITOHEHME MaccChl OT NOMOXEHUsi paBHOBECUS;
m - Macca ocuunnATopa;
N - KO3APPULNEHT BA3KOTO CONPOTUBIEHMS;
Kk - K0OadhpMLMEHT ynpyroro ConpoTMUBIIEHUS.

YpaBHeHve (b.2) npvBoAsaT K CTaHOapTHOMY Bugy OeNeHvemM BCex YneHoB Ha m. B pesynbrarte
nony4atT ypaBHEeHne

F4 285 +@ly =0, (5.3)

M
roe £= S KO3 pMLMEHT 3aTyxaHus;

2k
4= ; - KkBagpaT YactoTel ', pap/c, konebaHuit ocumMnnaTopa.

2

[na mocToBbIX coopy>i<eH|/||7| MMEET MEeCTO HEPaBEHCTBO & <= f.pz . B atom Ccny4yae pelweHnemMm

ypaBHeHus (b.3) aBnaetca dyHKUmMA

y=Ae ¥ sin (v, (5.4)

e @ = (97 -

50,5
+V
vlzarctg&_
g+

30ecb Yy u VI-[ - 3adaHHble Ha4allbHble YyCloBuUA (OTKJ'IOHeHI/Ie OT NOJIOXXEeHNA paBHOBECUA U CKOPOCTb

maccbl m npwm t=0).
Nmes B B1ay, 4To KO3PUUNEHT 3aTyxaHus £ CyLeCTBEHHO MeHblLUle YacToTbl ', MOXHO nonaraTb

™ = v nepuof konebaHuin ocunnnsaTopa onpegensaTb 6e3 yyeta gemnduposaHus, T.e. no dopmyne
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(B.5)

N3 copmynel (B.4) cnegyeT, 4TO OTHOLWeEHWE npeablayllen aMmnnuTydbl konebaHui ¥ K

Fo zr
o —_— =g
nocrneaywuwen amnnntyae -}?1'[+1 OCTaeTCA HEN3MEHHbIM U paBHbIM ¥ H
I

HaTtypanbHbin norapnm OTHOLLEHUA amnnuTyh HasblBaeTcsl norapudMuUyecknm AeKpeMeHTOM
konebanun. ®opmynon (b.6) yoobHO nonb3oBaTbCs MNpPU OLEHKE XapaKTEPUCTUMK PacCesHUsI 3Heprum
kornebaHui COOpY>XEHWI NO AaHHbIM HATYPHOMO 3KCNEepUMeHTa:

¥n
o=l =L =g
Yo+ ' (5:6)

[BwkeHne ocuunnaTopa nepectaet ObiTb kKonebaTenbHbiM  MNPU  KPUTUYECKUX  3HAYEHUSIX
koadpcbuLmeHTa 3aTyxaHus Egpn = ¢ . KoadduumneHT 3aTyxaHusi, BblpaXeHHbId B [OONSX KPUTUYECKOro
2
£ f=—
koadppuumeHTa Egp , HA3bIBAETCH OTHOCUTESNbHBIM  KOIMULMEHTOM 3aTyXaHus P - C yueTtom

# '
g£= 2 ¥ = — K03bcMUMeEHT h onpeaensiioT no dopmyrne

M
= EW ol (6.7)

dopmyna (B.7) nokasbiBaeT, u4TO KO3apduumeHT h cogepxuT uHdopmMauumo 06  ynpyrux,
OeMNUPYOLLMX U MHEPLUUWOHHBIX CBOMCTBAX ocumnnatopa. Ero sHayeHne MoxeT ObiTb MEHbLUE, PAaBHO UMK
bonbwe eavHuubl. B nepBom cnyyae cuctema umeet craboe 3aTyxaHue U COBepLUaeT rapmMoHMYecKue
OBWXEHWS C aMNMTYAOW, YMEHbLUAOLWENCst No akcnoHeHTe. Ecnn hi= 1,0, To ABwxeHne maccbl nepecrtaet

ObITb KOnebdaTerbHbIM.

CootHoweHne (B.8) mexgy h wn § nokasbiBaeT, 4TO nNpu &= 29T OBWXKEHME CTaHOBUTCH
anepuoanyecKmM:

&=21h . (5.8)
Ons xapakTepucTukM noTepb 3JHEpruv 3a OAMH UMKN KonebaHun ucnonb3ylT Ko3dUUMEHT
MornoLeHnsa aHeprum

Y=z (5.9)

roe Ey - sHeprus konebaHuii B Ha4ane Lukna;

AR =K, — B, - noTeps 3Hepruv 3a oauH LMK koneGaHuil.

MoTeHuunansHasa sHeprusa edopMnpoBaHHON CUCTEMBI:

- B Ha4ane uukna

- B KOHLE LyMKna

46



roe k - koadppmLNEHT KECTKOCTN CUCTEMBI;
Ai n A2 -nocnegosaTenbHble aMnNUTyabl KonebaHui.

MoTeps aHeprun KonebaHun 3a OauH LUK

2 2
M:El—Eg=g(ﬁf—£)=ﬂ[l—ﬂ—z}

2 .
2 Af (B.10)
.
2 (e =T _E—EET
YuutbiBas, uto 4 = Az n A :ﬂe_zzr, E - o5 - . CneposaTtenbHo,
kA 2T T
M:?(l—é' ):El(l—é' ) (5.11)

Mckombin koadpmumeHT nornowleHms WceesAsaH ¢ AekpeMeHTOM KonebaHnm & COOTHOLLIEHNEM

_AE L ET %

E)]
Npaduk koapdumumeHTa nornoweHms YWB 3aBUCUMOCTM OT AekpemeHTa konebaHui & nokasaH Ha
pucyHke B.1.

(6.12)

= <

=

“

=]

=

=
a [=.

=
]

KoadubniienT noriomieHsa sHepriau

0,5 1,0 1,5 2,0 6
JlorapudMudeckni qeKpeMenT

PucyHok B.1 - Mpadmk koadbdmLmMeHTa NOrmnoLweHns aHeprumn konebaHuin 3a OguH LMK
Mo cooTHoweHno (B.12) onpenensioT 3aBUCUMMOCTb, MO KOTOPOW onpedendetcd OeKpeMeHT
konebaHui § Npy M3BECTHOM KO3 mumeHTe norroweHnsa W

5o -yl
B e— (5.13)

B.4 NMpumep onpeaneneHns ceMCMNYECKON Harpy3Ku ¢ y4eTOM NOrnoLweHusi IHeprum KoneoéaHum
Aemndepamu

an/IJ'IO)KeHI/Ie npmBeaeHHbIX 3aBUCUMOCTEN MOKa3aHO HWXKEe Ha npumMmepe pacyeta npomemyTquoM
Onopbl aBTOOOPOXKHOIO nyTtenposoaa, 060pyLI,OBaHHOI'O rmapaBiiM4eCcKknmMin p,emnd)epaMM.

MyTenpoBoa pacnonoXxeH B pavioHe celMcMUYHOCTbO 9 GannoB. Hepa3pesHoe nponeTtHoe CTpoeHue
nepekpbIBaeT ABa nporeTa, onMpaschk Ha NPOAOSIbHO-NOABMKHBIE OMOPHbLIE YacTW Ha KpaHMX Ornopax U Ha
NPOOOSIbHO-HEMNOABWXKHbBIE OMOPHbIE YacTU Ha MNPOMEXYTOYHOW ornope. Mexgy KoHuamu MponeTHOro
CTPOEHUS 1 KpamHMMK OnopamMun YCTaHOBIEHbI rmapaBnuyeckme gemndyepsl (Mo ABa gemndepa Ha Kaxgom
onope). OceBasi Harpyska Ha oguH gemndep 5 TC, x04 nNopwHs B uunuHgpax *15 cm. [lMpuHaTada
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KOHCTPYKLUMS AeMndepoB COOTBETCTBYET KonebaHnsiM NponeTHOro CTPOeHUsi OTHOCUMTENBHO KpanHUX ornop
npy pacyeTHOW aMnnNnTyae oTHOCUTENbHLIX NnepemelleHmin 10,6 cm.

PacueTHasa cxema cekumm BkIoYaeT B cebs WecTb Macc, NpeacTaBnsioWwmX UHEPUMOHHbIE CBOMCTBA
yHOaamMeHTa, HaadyHOAMEHTHbIX YacTell onopbl U MpofieTHOro CcTpoeHus. Beca 4yacTen cekuun u
pacyeTHble  CKOpPOCTM ux  koneGaHwii npwu CeiCMUYECKOM BO3AECTBUN, HalgeHHble
CreKTpanbHO-MoaanbHbIM METOAOM, NpuBeaeHbl B Tabnuue B.1.

Tabnuua B.1 - Maccel 1 ckopocTu konebaHui cekumm nyTenposoaa

Homepa vacTel cekuun, cumntas ot | Beca yacter pacyeTHom cxembl | CKOPOCTM rOpU3OHTanbHbIX KonebaHui
NNUTLI PyHAAMEHTa NPOMEXYTOYHON Q. TC macc Vi, , cm/c
onopel
1 269,7 9,7
2 50,4 11,8
3 45,5 23,9
4 20,6 33,4
5 20,6 36,2
6 1854,0 38,1

CuuTast 3a Hayano uuvKkna BepTUKaribHOE MOJSIOKEHUE MNPOMEXYTOYHOW OMopbl, MPU KOTOPOM
KMHeTMYecKasi SHeprusi CUCTeMbl OOCTUraeT MakchMyMma, a noTeHuManbHas aHeprusi, obycroBrneHHas
AecopMaumnsMU KOHCTPYKLMW, paBHa HyJII0, ONpeaensitoT KUHETUYECKYHO 3HEepPTuio

1 & 9
By=— 20WF =285
28 k=1

/3 aToro 3HaveHusi Ha dHepruto konebaHwui dpyHaameHTa npuxoputcst Emp =0,3 TC'M, Ha dHepruo

TC"M.

konebaHuin Tena onopsl Bbille obpesa dpyHaameHTa E gy, =0,8 TC'M 1 Ha aHepruto konebaHuin NponeTHoro

CTPOEHWS E g =27,4 TC'M.

KoadpduumenTsl nornoweHns aHeprumn konebanmn WonpegeneHsl no gopmynam (5.8) n (5.12) npwu
OTHOCUTENbHOM KoadduumneHTe 3atyxaHna h ana coyHgamedTta 0,2, ana onopbel 0,1 v Ang nponeTtHoro
cTtpoeHusa 0,02.

KoadpduumeHT h=0,2 yunTbiBaeT paccesiHne 3Heprum 3a cyeT CUi BHYTPEHHEro TpeHuUs B MacCUBHON
nnMTe CBaNMHOrO pPOCTBEPKA M CUIT COMPOTMBIIEHWUSI FPyHTa OOpaTHOW 3acbiMkX Ma3yxX KOTMOBaHa, a Takke
yX0L, SHEpPruM B TPYHT HMXE NOoJOoWBbl QyHOAMEHTHOW MNNUTbl M MOTEpPU Ha gedopmauun CTonodoB.
KoadhpuumeHty h=0,2 cooTBeTCTBYeT AeKpeMeHT konebaHunm & =1,256 u ko3adpdUUMEHT nornoweHns

W=0,92.

[MoTeps KNHETUYECKON 3HEPIMM TENTOM OMOpPbl MPOMCXOAUT 3a CYET BHYTPEHHErO TPEHUS B €€ Kragke
n aspoanHamuydeckoro conpotuenennda. Koadpduumenty h=0,1 cootBeTcTBYIOT AekpeMeHT & =0,628 un

koadpbmumeHT nornoweHus 41=0,71.

MoTeps aHeprum konebaHu NPOMNeTHbIM CTPOEHUEM BbI3bIBAETCA TPEHMEM B MOABWKHBLIX OMOPHbIX
YacTsax W raweHvem B pgedopmaumoHHbix wBax. KoadduumeHnty h=0,02 cooTBeTCTBYET OEKPEMEHT
&=0,126 n koadduumneHT nornoweHns Y=0,22.

K atum notepsim cnegyet fo6aBuTb NOrmnoLleHe aHeprm kornebaHuii B YeTbipex gemndepax
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BB =4nAS | (5.14)

roe n - Yicno gaemndepos;
A=10,6 c™m - amnnuTyga konebaHui NponeTHOro CTPOeHUs;

S=5 TC - paboyas Harpyska Ha oauH gemndep.

Obwas noTepa aHeprmnm 3a oauvH LUK konebaHui cekumn 13 npomemyTquon onopbl 1 NpofieTHOro
CTpoeHusa

AF = 1-|J|:1:|E1-|J:1:| + 1“-|-I|:|I[EI-|J:|1'[ +L|J1TpEIﬂTp +&E.1J:EH . (B.15)
Bbluncnenmsa no dcopmyne (b.15) nossonswT HaWTM  notepto  SHeprum AR =1535 TC'M.

w=22_ 054
EI'[

OKBMBanNeHTHbIN KO3(UUMEHT NOrNOLWEHNSS SHEPrMn B CUCTEME OKBMBANEHTHbIN

§=— 111(12 W _3g

OTHOCUTESbHbIN AOEKpPEeMEeHT konebaHwui OKBMBANEHTHLIN OTHOCUTENbHbIN

&
KO3(PPULIMEHT 3aTyxaHus h= - = 0,062
Mo HangeHHomy h ¢ ucnonb3oBaHnem dopmynbl (b.1) onpegenstoT NoNpaBoYHbIN KOIPDULMNEHT K
CENCMMYECKOWN Harpyske, y4nTblBalLWni HeobpaTumble NOTepu SHEPrnM nNpu konebaHuax cpegHen cekuun
LA

nyTenposoda “*w — 4%_'_1"'05 ':'93, T.e. Harpyska 3a CYeT paccesiHusi aHepruun KonebaHuii

npeumyLLecTBEHHO B AemMndepax yMeHbLaetcs Ha 7%.

Onsi CHWXeHUs1 cemcMmuyeckon Harpy3ku bonee yem Ha 7% HeobxoguMO yBeNMYUTb CMOCOBHOCTb
OeMndepoB paccemBaTb 3Hepruto konebaHuii cuctembl. Hanpumep, MOXHO MCnonb3oBaTb AeMndepbl C
oceBov paboyen Harpyskon 10 Tc BMecTo 5 Tc. B aToM cnyvae noteps aHeprum B cMcteMe 3a NepBbIv LMK
konebaHun A& =23,8 TC'M. [Npn 3TOM XapakTEepPUCTUKM 3aTyxaHUsl yBENMMYATCA OO CreyloLlmx 3HAYEHWUN:

11=0,84; £=0,92, h=0,15, a koadhdunumneHT Ky yMeHblumntca 1o 0,71.

CnepoBartenbHO, yCTaHOBKa Ha MyTenpoBoAe YeTbipex aemndepoB ¢ paboyen Harpyskon 10 TC Ha
KaXabll arperat no3BonseT YMEHbLUUTb CENCMUYECKYKD Harpy3ky Ha CpeOHIO CEKLUI0 COOpYXeHUs,
HanpaBseHHyto BOONb ero ocn, Ha 29%.

Mpunoxexve B
(cnpaBo4Hoe)

OnpeaeneHne cencMMUYECKOM Harpy3kM oT Macc COOpYKeHUsi B crlyyae HepaBHOMEPHOro
pacnpeneneHusi NepeHOCHbIX YCKOpeHumn

[na NpoTsKeHHbIX MOCTOB NEPEHOCHbIE YCKOPEHNSI MAacC COOPYXXeHMs Mo AnnHe obbekTa MoryT ObiTb
HeoOWHaKOBbIMW. Pa3snuune nepeHOCHbIX YCKOPeHU Macc O0OYCroBreHO HeOAHOPOAHOCTLIO MOPOA,
cnararowmx y4yacTok CTPOUTENbCTBa, 3HAYUTENBHON NPOTHKEHHOCTLIO COOPYXKEHUSA U KOHEYHOW CKOPOCTLIO
pacnpocTpaHeHnsi CENCMUYECKUX BOMH, B pe3yrnbTaTe Yero korebaHusi rpyHTa B OCHOBaHMSAX COCEOHMNX Onop
MOryT MPOUCXOAUTb B MPOTUBOMOMOXHbLIX pa3ax unu B ogHoW dase, HO C pasnuyHbiMY amnnuTydamu. B
YaCTHOCTU, NMEPEHOCHbIE BEPTUKAlbHbIE YCKOPEHMS Macc 6anku XeCTKOCTU BUCSAYEro MOCcTa U3MEHSITCS No
AnviHe nporneTa, eCrnv ropu3oHTanbHble korebaHus NMIOHOB NPOMCXOAAT B MPOTUBOMNONOXHbLIX hasax.

KonebaHuss nuHenHo pedopMyMpyeMon ynpyrom CUCTEMbI, Hecylem N Macc, OMNpenensoTcs
cnegywoLwmuMmn Matpulamu:

1) C - kBagpaTHasa nopsgka n maTpua Ko3adULMEHTOB XECTKOCTH;
2) T - TO e, guccunaumm aHeprumn konebaHum;

3) M - onaroHanbHas nopsaka n MaTpuua Macc.
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BoaMyLueHMe CUCTEMbI 3a4aeTCsi BEKTOPOM CMELLEHUI Mace Z(f) Npu NepeHOCHOM ABWXEHWH, T.€.

OBWKEHUM cucTeMbl 6e3 yueTa ee fechopmauuin cunamm nHepumm. NMepemeLLeHns Macc Npu OTHOCUTENbHOM
OBWKEHNUW, 0B6yCrnoBneHHOM AedopMaTUBHOCTLIO 3NIEMEHTOB CUCTEMbI 1 OMOPHLIX CBSA3EN CUamMmn MHepLnK,

o6osHavalT Z(:).

YpaBHeHme konebaHui macc BblpaXkaeTt ycnosme paBHOBECUA CUCTEMbI Noa OEeNCTBMEM CUN nHepunmn

- M lZEI i+ E{ﬁ}J BHYTPEHHEro TpeHus - ’IZ (¢, ynpyroctn - C'Z (£) n umeeT Bua

T +BEWE) + B2 () =—Z5(2), (B.1)

e
B =MT. (B.2)
By =M"C. (B.3)

B HauarbHblil MOMEHT BPEMEHW nepemeLieHust Z (i) U CKOPOCTW £ (£} OTHOCUTENBHOTO ABUKEHUS

macc paBHbl Hynto. CriegoBaternibHO, UCkoMasi (byHKUMS OOSDKHa YOOBNETBOPSATh AuddepeHumansHoMy
ypaBHeHuio (B.1) 1 HayanbHbIM YCIOBUAM

Zin=0, ZiH=0. (B.4)
YpaBHeHne (B.1) c¢ HavanbHbiMmM ycrioBusamu (B.4) pelwaetca MeToOOOM  MHTErparbHOro
npeobpasoBaHusa Jlannaca. WaobpaxeHnsa no Jlannacy dyHKuun f(ﬁ) n Zplf) obosHauawoT

COOTBETCTBEHHO 7" {p) n fE; =) . Mpeobpasys orepaTopom Nannaca

- *
Lwle)]= _[m pftp(é)d-fﬂp (7) obe uacTu ypaBHeHus (B.1) W yunTbiBas HauarbHble ycriosus (B.4),

nony4arT YypaBHEHNE OTHOCUTENBHO N300paxeHms no Jlannacy nckomon pyHKLMm f(ﬁ) :

2 —* —k —k —* 2
pUEZ (pl+pBiZ (p)+ By (pl=—Zg(plp (B.5)
Mocne o4eBMaHbIX NpeobpasoBaHuin ypaBHeHue (B.5) sanuckiBatoT B BUae

R (p)=-Z (»)p*, (B.6)

roe R(p) - kBagpaTHbIA Tpex4rieH KOMMEeKCHOro NepemMeHHoro p ¢ MaTpuyHbIMu kKoadduumeHtamu E, By u

B4 (E - eayHnyHaa matpuua), BbluUCnsieMblt No popmyne

Rip)=Ep* +Bp+3,. (B.7)
PelwweHune ypasHeHus (B.6) oueBuagHo

= IR 2
2 (p)=—R 7 (ply(p)p”. (B.8)
Mpeo6pa3sys onepatopom L1 06e yacTu BuipaxeHns (B.8), MOnyyaioT MCKOMYIO (yHKLIMIO

1 -1 * 2
z0)=C R iz ®.9)
MaTpuua R(p), BbipaxeHHast coopmyrnon (B.7), MoxeT ObiTb MpeacTaBrneHa B BUAE Npou3BeneHus
Tpex maTpuy,
R(p)=Pdi yoeptal. P B.10
(p)=FPdiag . p~ +agp+af. 7. (B.10)

B cuny ceomcts matpuy, M-l u C ux npousseneHue By = Ml - npuBOAMTCA K OuaroHanbHow
dopme HEKOTOPbIM HEOCOBEHHBIM NPeobpa3oBaHNEM, 3a4aHHbIM MaTpuuen P
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P, P=diag | 02...), (B.11)

roe Wy - cobcTBEeHHas YyacToTa konebdaHui CUCTEMBI.

To xe npeobpasoBaHne NpUBOANT K AnaroHarnbHon opme matpuuy By, T.e.

B P=diag{. 2.}, (B.12)

roe I - koadpumumeHT 3aTyxaHus cBoboaHbIX konebaHun.

WNcnonbaysa dopmynel (B.11) 1 (B.12), nonyyatot npeactasneHune matpuy, By v B B Buae
B = Pdiag {..25;..} P, (B.13)

By = Pdiag [mf]P‘l (B.14)

MoacTtaHoBka BeipaxeHun (B.13) n (B.14) B dpopmyny (B.7) gokasbiBaeT cnpaBeanvBoCTb popmynbl
(B.10). Takmm obpasom, matpuua R(p) mMoxeT ObiTb npeAcTaBreHa npousBedeHueM Tpex MmaTpuy C
LeHTpanbHbIM YNIEHOM B BUAE AnaroHansHown matpuubl. Micnonesys dopmyny (B.10), onpegensior

-1 : 2 a.-1 -1
R (p) = Pdiag | (p? + 2,0 + ) |7 (B.15)
3 Teopum maTpuL, M3BECTHLI POPMYSIbl NPeoBpasoBaHna NPOM3BEAEHUS TPEX MaTpUL, B CYMMY, YTO
no3BonAeT B aHHOM Cly4ae 3anmcaTtb paBeHCTBO

-1 Y s5,. 2 2.-1
R(p)= %Xz'}]z' (" +lep+ay) , (B.16)
=

roe ;- i-n cronbel matpuubl P - cobcTBeHHas hopMa KonebaHui cucTemsi;

¥; - i-a cTpoka maTpuubl p-1.

Ha ocHoBaHuu chopmyn (B.8) u (B.16) nsobpaxeHue no Jlannacy NCKOMOro pelueHus

2 +
- "o PPE(P)
Z (p)=—2 X1 ] ]
i=l Ut ptay
BeinonHme obpaTHoe npeobpasoBaHue Jlannaca Hag obemmmn yactamm ypasHeHus (B.17), nonydyatoT
pelueHve ypaBHeH s B Buae

(B.17)

_ n_ 27
Z=—SZar| o (2] e
=1 p2+231-p+0:-? : (B.18)
2—*
4| P Egip)
KoopaunHata Bektopa pE +2Ep +CD? onpepensieT ynpyrve konebaHUs CUCTEMbI C OZHOMN

cTeneHblo cBOGOAbI (HanmpuMep, KOHCONMM C Maccol Ha KOHLE), Bbi3BaHHble ABWXEHMEM OCHOBaHWUS,
3afaHHbIM COOTBETCTBYIOLIEN KoopauHaTton BekTopa Zpfif) . Takum obpasom, 3amaya onpeneneHus

OTHOCUTENbHOIO ABWMXXEHUS MacC CUCTEMbl C HECKONbKMMU CTeneHsMU cBOOOAbl CBOAUTCS K pelweHno
3agayn o konebaHMsx cMcTeMbl C O4HOM cTeneHblo cBoboabl npn pasfimyHbliX BO3MYLLEHUAX, onpeaerieHnto

COBCTBEHHbIX (POPM KornebaHWil CUCTEeMbI +i; M Cyneprosnumun cobCTBEHHLIX POPM COrnacHo opmyrne
(B.18).

HYCTb nepeHoCHbIE KonebaHms macc oTnmyarTCcs aMI'IJ'II/ITy,EI,OIZ, T.e.
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Zplty=AZy(6), (B.19)

roe Z(£) - pyHKUMS, 3agaroLas ABMKEHNE OCHOBAHMS BO BPEMEHMU;
A - BEKTOP amMnnunTya NepeHOCHOro ABVKEHWSI Macc.

JanbHelwve ynpolleHUss pelleHus ypaBHeHusi (B.1) cBsisaHbl C pasnoXeHVWeM BeKTopa 4 Mo

CcUcTeMe BEKTOPOB Xj, onpegensrLwmnx co6CTBEeHHbIE (POPMbI kKonebdaHMi HEKOTOPOKM KOHCTpYKUmn. [ycTb

4= Eififj . (B.20)

KoatbduumeHT dypbe f; Haxoaum oBbi4HBIM CMOCOBOM, YMHOXasi ckansipHo obe 4acTu paBeHcTBa

(B.20) Ha BekTOp ﬂvﬂ?jm NCnonb3ys CBOMCTBO OPTOHOPMMPOBAHHOCTU BEKTOPOB EJ.- (=1, 2, ..., n) B
M-meTpuke, T.e. hopmyny

(MY, X )=8y G, j=12, .n), (B.21)
roe 553- - cumBon KpoHekepa.
MonyyaloT TOXOEeCTBO
(ME;A) = F (MELX). (B:22)
Takum obpasoM, koaddULNEHT
o (ME A
;= ——
Bbluncnume ckansipHble NponssefeHns B npaBon Yactu opmynbl (B.23), Haxogat
n
kzlﬂkmkx:k
j;. =_n—
S xfk (B.24)
k=l
n ¢ yyetom cpopmyn (B.17), (B.19) u (B.20) nonyyatot
n n 2t
= - = | 2rdip)
I (0)=-ZER 20 | (B.25)
i<l = prtigptay - '

Tak kak i; U ;- cTpoka u ctonbel B3aMMHO 06paTHbLIX MaTpuL, TO

2 *
=* LI p Zplp)
Z (p)= _Z‘}fwﬁ 7 3
i=1 U tigptay
BeinonHas obpatHoe npeobpas3oBaHne Jlannaca Hag obevMu 4Yactamu  paBeHcTBa (B.26),
npeacTaBnsioT pelleHne ypaBHeHus (B.2) B Buge

2 +*
= 2= 1| 2 Ep(e)
Z(H = -2 4HH L

o | Pt Hzepral | (B.27)

(B.26)
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2 *
4| P Zplp) »
DyHKLMA pz +2€1-p+®3 onpegensetr ynpyrne konebaHus Zw(ﬂ CUCTEMbI C OJHOM

cTeneHblo cBO6O/bI, BbI3BaHHbIE 3aaHHbIM [ABWKEHUEM OCHOBaHUA Zplf] . B oTnuune oT obuiero cryyas,
pacCMOTPEHHOro Bbille, 3[eck TpebyeTca onpenenuTb koneGaHus CUCTEMbI C OAHOW CTeneHblo cBobonpl
(NPY PasnUYHbIX ;1 @y ) TOMNBKO NPY OAHOM BO3MYLLAIOLLEM ABWKEHUN Zpjif) .

o =k
N3o6paxeHne no Jlannacy BekTopa CeNcMMHecknx cun 5 (g} HaxoasT no gopmyne

Sp=-cZ" (). (B.28)

roe Z*(p) - n3obpakeHve BekTopa ynpyron gedopmaLun CUCTEMBI.
Wcnonbaysa dpopmyny (B.26), Haxogat

2 +
= AT e P Zplp)
& (P)=Zcﬁ'ﬁ'+j
i=1 poAcdgp
MpeacrasnsoT C B BUOe npousseaeHus matpuy M v B3 1 noacrasnsioT pesynbtaTt B dopmyny
(B.29):

(B.29)

2 *
= 2 n T pE(p)
S (p)=MEBX /i — 5 (B.30)
=1 potdgp oy '
MockonbKy BEKTOP f! n Yncno mf ABNAOTCA COBCTBEHHLIMU 3HAYEHNUAMU MaTPULbl By TO
B X =l X, (B.31)
Mocne noactaHoBku hopmynel (B.31) B hopmyny (B.30) nonyyatot
2 *
& Ls .2 PiIglp)
S (p)=MP L fio] — 3 (B.32)
i=1 PO+ c2gp 4w '

Mpeobpa3ys onepaTopom L -1 06e wuactu dopmynbl (B.32), nonyyatoT BEKTOpP CENCMUYECKOW
Harpysku

n Ao
= = . 21 P Zplp)
SO =MI X fioi L | — 3 (B.33)
i=1 PO+ EEp+ o) :
YuntbiBas, 4To
2 *
11| PEgip) 1)
wi L =z (1)
i |:_.?.?2 +251'P+C'3'? afbe ¥ (B.34)
roe égg}c {£) - abconTHOE CMeLLLeHe MacChl.
[nsi BEKTOpa CecMMYeCcKoil Harpysku NonyyaroT BbipaXkeHne
_ n
S = M2 fiXiEg5 (0 (B.35)

i=
PaccmaTtpuBas cemcMuMyeckyto Harpy3ky, COOTBETCTBYHOLLYIO OAHOM dhopme KonebaHui, 1 yumTbiBas,
yTo Haubomnbluee YCKOpEHWe onpeaenseTca BenuuuHoN K, [Z , NonyyalT pacyeTHoe 3HadeHue
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CencMUYeCKMX cun npu konebaHuax no i-n cobctseHHOM dhopme

S8 =k BOAE (B.36)

roe Q - anaroHanbHasa MaTpula cocpegoTOYEHHbIX rPy30B.
MNonoxum

AVAE =7 (B.37)

roe A - gnaroHanbHas mMaTtpuua KOC-)Cb(bVIU,VIeHTOB fIJ' amMmnnnTyn nepeHoCHOro Asm>xeHms macc.

Ha ocHoBaHuu 3aBuncumocTeln (B.36) n (B.37) BbipaxkeHne Anst onpeaeneHnus CEMCMUYECKO Harpysku
MOXHO NpeacTaBuTb B BUAe

S =k B0AT, . (B.38)

dopmyna (B.38) gaeT ona koMnoHeHTa BekTopa Sﬁgx HOPMAaTUBHbIE 3HAYEHUSI CENCMUYECKUX CUIT,
€CIn NepeHOCHbIE YCKOPEHNS BCEX MacC OANHAaKOBbI.

3amMeHuB BEKTOpHble 00603HaYeHUs CKanspHbIMKU, NONyYalT B OKOHYaTeNnbHOM BuAe dopmyny Ans
onpegeneHnss CEeNCMUYECKUX Harpy3ok, COOTBETCTBYHOLWMX i-A  dopMe COBCTBEHHbIX KonebaHuwn

KOHCTPYKUUN. d)opmyna cnpaeeanBa n B TOM Cliydae, Korga nepeHocHble konebaHuns macc nponcxogdar c
pas3nmiM4HbIM aMnINTyaamMum

S = kBN (B.39)

roe kﬁ- CEeNCMNYECKNN KOS PULMEHT;

Fy - KO3OMULMEHT AMHAMUYHOCTHY;

{J1.- cOCPenoTOUEHHBIN B TOuKe K rpy3;

n
_ i=1
T‘l]‘,i: = n—
ZQ;' xﬁ - KO3 PULMNEHT HPOPMbI;
Jj=1

@ - KOIPMUUNEHT, yUNTLIBAIOLLMIA AEUCTBUTESbHBIM XapakTep ABWKEHWUA rpysa QJ'B nepeHoCHOM
ABVKEHWUU;

Xy‘ - opaAunHaTa E B TOYKe npukpenneHna rpysa Q_j"-

Mpunoxexune I
(cnpaBo4HoE)

OnpepeneHue cpoka CryX0bl CTalnbHbIX roppUpPOBaHHbLIX BOAOMNPONYCKHbIX TPYO B arpeCCUBHbIX
cpepax
.1 B mMecTax COMPUKOCHOBEHUSA BOAbI U CTann Ha NOBEPXHOCTWU MocnefHen BO3HUKAET MHOXECTBO
MWKPOCKOMUYECKMUX ranbBaHNYECKUX 3SNeMEHTOB. 3epHa xenesa SBNSATCA aHodamu, 3arpsi3HeHus U
npumecu - katogamu. M3-za HeogMHakoBOW (U3MYECKOW MPUPOAbI aHod4a W KaTtoga OHM npuobpeTatoT
pasnUYHbIN 3NEKTPUYECKUA NOTEHUMAN U MeXay HUMU BO3HUKAET 3NEKTPUYECKNIA TOK.

Ha NOBEPXHOCTM aHOod4a uaeT npouecc MoHmsauunm atoMOB XKefle3a C nepexonom 06p33ytOLLI,I/IXCF|
MOHOB B XXMOKOCTb (BOﬂ,y), T.€. 3€pHa XXere3a NnocTterneHHoO pacTBOpAKTCA B BOAe. Y NMOBEPXHOCTU KaToaa
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naytT XuMudeckume npoueccbl, He Hapywawuine ero uernocCTHOCTW. 3pecb U306bLITOYHbIE ONEKTPOHbI,
BO3HUKaloLLne npn MoHM3aLnm atoMoB XKerne3a, CBA3bIBaloTCA C BOOOM U pPacTBOpPEHHbIM B Hen KMCropoaom.
Oanee Y NOBEPXHOCTU KaTo4a MAYT BTOPUYHBbIE peakuun C o6pasoBaHmeM B KOHEYHOM UTOore p>xaB4YuHbI.

OD,HOBpeMEHHO B XMWOKOCTU Yy NOBEPXHOCTU KaTtoda MNMpoOucCxXoadat CpVI3VIKO-XVIMVI'~IeCKVIe npoueccbl C
y4dyactnemM pacCTtBOpPEHHbIX B BOOE OKUCIIOB U cosnen, a TaKkke MOHOB BOOOpPOOa M 3JIEKTPOHOB. o1n npoueccobl
yBENM4YMBarOT CUJTy TOKa W, cnegoBaTtesibHO, CKOPOCTb MOHU3aUMn atoMOB XeJe3a U pacCTBOpPEHUA €ro B
BOoAe C nocneaywowmnmm 06paaoBaHmeM P>KaB4YUHbI.

KonunuecTBo MOHOB Bodopoda B BoAe onpedenseTcs BogopoaHbIM nokasatenem pH=-Ig[H *], T.e. pH

- AECHATUYHbIN norapudgmM Macchbl BOAOPOAHbIX MOHOB T, I, Ha 1 N pacTBopa, B3SATbIi C 0OpaTHLIM 3HAKOM.
[lns ectecTBeHHbIX BOAOTOKOB pH 06bIMHO n3mMeHseTca B npegenax ot 5,5 oo 8,5.

Mo 3Ha4eHuto pH pasnuuatoT kncnsle cpepl (pH<7,0), HenTpaneHble (pH=7,0) n wenoyHslie (pH>7,0).
lMNpumeHeHne oumHkoBaHHOW cTanu B cpefdax ¢ pH<3,0 n pH>11,0 He ponyckaeTcs, T.K. B TakKnmx cpenax
LUMHKOBOE MOKpbITUE ObICTPO paspyLuaeTcs.

Mo cTeneHn arpeccrBHOCTM K CTanu TPyHTbl nodpasgensTcs Ha  craboarpeccuBHble,
cpeaHearpeccvBHble U CUMbHOArpeccuBHble. sl OLEHKM arpeccUBHOCTM FPYHTa UCTIONb3YyeTCcs 3HadYeHue
€ro yaenbHOro 3eKTPUYEecKoro conpoTueneHns . Ons cnaboarpeccuBHbIX rpyHToB [ >100 Om-M, ans

cpenHearpeccuBHbix 10 2 =100 OM-M, AN CUMbHOArpeccuBHbIX <10 Om-Mm.

I'Ipmmeprle 3Ha4YeHNA yOeribHOro 3J1IEKTPUYECKOro ConpoTuBIiieHUA ', OM-M, Ons OCHOBHbIX BUOOB

rpyHTa cnegywowme: rmuHa - ot 7,5 go 20, cyrnuHok - ot 20 go 100, rpaBun - ot 100 go 300, necok - ot 300
0o 500, ckanbHble nopogpl - oT 500 n BbIwWwe.

Kputepuem ucyepnaHvs COMPOTUBIIEHUS COOPYXEHUS 3NEKTPOXMMUYECKOW KOPPO3UM  CITYXUT
nosiBNeHne nepBbiX CKBO3HbIX OTBEPCTUN B MeTannMyeckon rodpupoBaHHon obonovke. COCToAHME TaKux
COOPYXXEHWIN MPU3HAETCA HeyAOBNETBOPUTENbHbLIM.

HanbGonee ysisBUMbIM MECTOM CTallbHbIX FOpUPOBaHHbLIX TPYG SABMSieTCS MOBEPXHOCTb AHWLLA,
obpalleHHass K BOOOTOKY, YTO OGbSACHAETCA WUCTUpalolUMM AeiCTBMEM TBEPAOrO CTOKa Ha 3aluMTHble
MOKPBITKS U CINOWN pXKaBUMHbI, MPENATCTBYOLWMIA Pa3BUTUIO KOPPO3UN rodpUPOBaHHON NOBEPXHOCTU.

MeToavka onpedeneHnss cpoka CnyxObl CTanbHbIX OLUMHKOBAHHLIX TPyO y4UTbIBAET CTEMEHb
arpeccyMBHOCTU cpefbl MO CoAepXKaHo NOHOB BOAOPOAa pPH 1 yaenbHOMY 3NEKTPUYECKOMY COMPOTUBMEHUIO
R, Om-m.

B kayecTtBe npuemnemoro cpoka crnyxbbl npuvHuMMarT 3HadeHne L ot 50 pgo 100 net. Ecnm
onpegeneHHas pacdeTom AONrOBEYHOCTb OKaXKEeTCH MeHblue L, B KOHCTPYKUMIO TpyObl BHOCAT U3MEHEHUS
[yBENMUMBaOT TONWMHY OHULLA U (UNK) YCTPanBaKT AOMOSHUTENBHOE 3alMTHOE MNOKPbITHE] (Tabnuua IM.1).

Tabnuua .1 - YBenuyeHne cpoka cnyx0bl cTanbHOW TpyObl NpY YCTPOWCTBE NOTKOB M OOMONTHUTEMbHBIX
NOKpbITUIA

[ononHuTensHoe NokpbITUE Ycnosus abpasuun YBenunyeHue cpoka
cnyx0bl TpyObl, rogbl

ButymHoe nokpbiTe CkopocTb notoka He 6onee 1,5 M/c; AoHHasa dpakums 5
TBEPAOro CToka NpeAcTaBrieHa Neckom

AchanbTobeTOHHBIN TNOTOK no|CkopocTb notoka ot 1,5 o 4,5 m/c; TBepAbIN CTOK C 10
BUTYMHOMY MOKPBITHIO AOHHOW bpakumen B Buae necka v rpasus
MonumepHoe nokpbiTHe CkopocTtb notoka ot 1,5 go 4,5 m/c; TBEpAbIA CTOK C 20

OOHHOW (ppakumen n3 necka n rpasus

BeToHHbIN nOTOK MO nonumepHomy|CkopocTb notoka 6onee 4,5 m/c; goHHas dpakums 30
NOKPbITUIO TBEPOOro CTOKa BKMoYaeT B cebGs necok, rpasui,
ranbKy 1 oTaenbHble rMblObl
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MpumMeyaHue - JIOTKM W [OMOMHUTESNbHbIE MOKPLITUS AOMKHbI OblTb CTOMKMMMW MO OTHOLUEHWIO K MOPO3HOMY
BbIBETPMBAHMIO Y XMMUYECKOW Koppo3un. MonmmepHoe NOKpbITUE HAHOCUTCS B 3aBOACKMX YCIOBUSIX C cobntogeHnemM
npasur, obecrneymBatoLLMX ero ONIFTOBEYHOCTb M HEOOXOAUMYIO aaresuto K 3aLmLiaemMol NoBEPXHOCTMY.

Cpok cnyx6bl B rogax onpefenstoT no opmyne

204, RN npu pH »7.3,
27,58K,[lg R —lg (2160 — 24901z pH)] mpu pH <7.3, (1)

roe Ky =0,818-0,032- koabduuneHT, yunTbIBaAIOWMIA yBENUYEHUE CPOKa CryXBbl 3a CYET TOMWMHBLI &,

MM, HWLLA ropprpoBaHHON TPyObl;
R - anekTpuyeckoe conpotmeneHue cpegbl, OM-cMm.

YBennyeHue CpoOKa CJ'Iy)K6bI pr6b| 3a cYeT AONONTHUTENbHOro NOKpbITMA OHULWA 3aBUCUT OT BuAA
NOKPbITUA N ero ConpoTmuBIeHnA a6pa3|/||/|.

2 MNpumep onpegeneHuss TpebyeMoW NO YCNOBUK [ONrOBEYHOCTWM TOSMWMUHbI AHULLA
rodppupoBaHHOMN TPYObI

MokasaTenu arpeccnBHOCTM BogHoW cpeapl: pH=6,0, R=4500 Om-cMm.
UcTtnpatowee gencramne noToka HE3HaAYMTENBHO (CKOPOCTb NOTOKa MeHee 1,5 m/c).
TpebyeMbinn cpok cnyx6bl TpyObl L=50 neT.

OnpegenstoT cpok crnyx6bl TpyObl L npyu muHumMansHon tonwmHe guvwa & =1,5 mm 6e3 yctponictea

noTKa W AOMNOMHUTENBHOTO 3alUMTHOrO NokpbITUsA. KoadduumeHt Kg =0,81-1,5-0,032=1,18. Cpok cnyx6sl
L=27,58-1,18[1g4500-1g(2160-24901g6,0)]=42,5 roga, T.e. He06X0ANMO YBENUYMNTb AONTOBEYHOCTb TPYOHbI.

Haxogat HoBoe 3HauyeHve koadpduumeHta K p Kak OTHOWweHMe Tpebyemoro u nonyyYeHHoro no

pacuety cpokoB cnyxbbl K g =50:42,5=1,39. CooTBeTCTBEHHO criegyeT YBEnU4YUTb TOMLMHY NUCTOB A0
3HaveHua O = (0,032 +K5]+ 0.81= (0,032 +1,39}+ 0,81=175 mm.

M3 nmetoLieroca coptameHTa NMCToB YCMOBMIO AONTOBEYHOCTU YAOBNETBOPSOT NUCTLI TonwmnHon 2,0
MM unu 6onee.

TpebyeMbil CpoK CnyObl MOXHO NOMNYyYUTb NPU TONLWMHE cTanbHOro nucra & =1,5 MM 3a cuet
ycTponctea actanbToBeTOHHOro foTka Mo GUTYMHOMY MOKpbITMIO. B 3aTOM cryyae MUHWMManbHbIA CPOK
cnyx6bl L 4.4, =42,5+10=52,5 roga.

Mpunoxexne
(cnpaBo4Hoe)

PeMOHT cTanbHbIX ro)puMpoBaHHbLIX BOAONPONYCKHbLIX TPY6
1.1 MNepen npoBefAeHMEM PEMOHTHBLIX PaboT HEOBGXOAMMO MPOBOAMTL OGCeAoBaHNE COOPYXKEHUS B
Lensix AeTanbHOro BbiSIBIIEHWUSI COCTOSIHWS KOHCTPYKUMU M MPUYMH MOBPEXAEHWI 3neMeHToB Tpyobl. Mo
pesynbTatam obcrefoBaHus pa3pabaTbiBalOT MPEANOKEHUs K NMPOEKTY PEMOHTHBIX PaboT, yuuTbiBaloLWMe
BUZ KOPPO3MU M CTEMNEHb arpecCUBHOMO BO3AENCTBUSA cpeabl Ha Tpyoy.

0.2 Tlpun BOCCTAHOBMNEHUM aAHTUKOPPO3UAHOIO MNOKPLITUA Ha MeTanfnnyeckux MNOBEPXHOCTSX
NPUMEHSIIOT:

- MOKPbITUA Ha OCHOBE 6I/|TyMHbIX J1aKOB;
- MOKPbITUA HA OCHOBE 3MNOKCUAHbIX COCTABOB,

- NaKOKpaCO4Hbl€ COCTaBbl;
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- NonMMepHble MaTepuarnsi;
- IHMIMBUTOPbI KOPPO3UK.

[.3 BoccTaHOBNEHUE 3alUMTHbIX OWUTYMHbIX MNOKPbITUIA TpebyeTcs BbIMOMHATL NpU  MOSIBIIEHWU
OTAESbHbIX BCMyYMBaHWI UMW OTClauBaHUM MOKPLITUA B pesyfibTaTe MaCcCOBbIX CKOMIEHWA MPOAYKTOB
KOPpO3UM Ha MOBEPXHOCTU MeTanna.

0.4 lMpn nosiBneHUM CKBO3HOW KOpPpO3uu AHuwa Tpybbl pekoMeHayeTcs npu pemMoHTe YCTPOUTb
uemeHTob6eTOHHBIN NoToK. Nepen GeToHMpOBaHWEM NOTKa BoAa yaanaeTcs ua Tpybbl, NOBEPXHOCTb AHULLA
obpabaTbiBaeTCs MeXaHUYECKM NN XUMUYECKUMMN peareHTamMu Ans yaaneHust pXkaBynHbl, 06e3xupmBaeTcs
N NOKpbIBAETCHA aHTUKOPPO3NNHBIM COCTaBOM.

0.5 TonwuHa 6eToHHOro noTka Hag rpedHsaMK BONTHUCTON NOBEPXHOCTU TPYObl AormkHa 6bITb 8-10 cm.
Mo pnuHe TpyObl noTok pasgensieTca AedOpMaUMOHHBIMU LBaMW Ha cekuun anuvHon 2-3 M. Lebl
3anonHATCA OUTYMHOM MacTUKOW. Mpyn BGETOHMPOBaAHUM NOTKA UCMONb3YHOT MENKUA TPaHUTHLIN LWebeHb.
CoctaB OeToHa nogbGupaldoT C Yy4eTOM MoKas3aTenem arpeccMBHOCTM cpedbl. [Ons  MNoBblWeHUs
TPELUMHOCTOMKOCTM JTOTOK apMUPYIOT CTalnbHOW CETKOMN.

0.6 TMpu wu3bbiTke nnowagn oTBepcTua Tpybbl Hecywast CnoCOOHOCTb CUMbHO W3HOLUEHHbIX
rocppmpoBaHHbIX TPy MoXeT BbiTb BOCCTAHOBIEHA U YCUIEHa NO METOAY rMIb30BaHUs.

MeToa rMnb3oBaHUs 3akmnioyaeTcs B pasMeLleHnM BHYTPU PEMOHTUPYEMON TPYObl OOMONHUTENLHON
obonoykn (MMnb3bl) ¢ nocrnegylowum mnx obbeguHeHueMm MyTeM HarHeTaHusl LEeMEeHTHOro pacTtBopa B
NONOCTb MeXAy PEMOHTUPYEMbIM COOPYXEHNEM U FTUIb30M.

B kauyectBe rinb3bl 4OMYyCKaeTCs UCMOMb30BaTb roprpoBaHHY0 0GOMOYKY MEHbLUEro AuameTpa,
cobvpaeMylo 13 3BEeHbEB, MUMeEWUX draHueBble CTblkM, HedTe- U rasonpoBodHble  Tpyobl,
’Kene3o6eToHHbIE 3BEHbS.

COGopky rogprpoBaHHO 060504k Ha hraHLeBbIX CTblkax NPOBOAAT HEMOCPEACTBEHHO HA MecTe
YCTAHOBKM BPYYHYIO WM C MpPUMEHeHVWeM CpeacTB Marnon MexaHusauuu. CTanbHble HedTe-
rasonpoBoAHble TPyObl NOCTENEHHO NEPEeMELLaOTCS BAOMb PEMOHTMPYEMO NOBEPXHOCTU [OMKPaTOM.

0.7 Ona BoccTaHOBMNEHUSA TpyObl, MOBPEXAEHHOW OMOM3HEM rPyHTa BbICOKOW HAacCbIMW, BbIMNOMHAOT
cnepywowme paboThbl:

- BCKpPbITUE HacCbINu B npeagenax rpaHnl, onona3HA;
- AEMOHTaX 3BEHbEB Ha NOBpPeXAeHHOM y4acTKe pr6b|;

- BbINOMHEHNE HEOBXOAMMBIX NMPOTMBOOMON3HEBLIX PaboT (ycTPOMUCTBO BepM, MOAMOPHBLIX CTEHOK,
apMupoBaHue Tena HacbInyM re0CUHTETUYECKUM MaTepUanom v ap.);

- BOCCTaHOBJIEHWE MOBPEXAEHHO ONOn3HeM Tpy6bi.

MpunoxeHue E
(cnpaBo4HoE)

PacueT 3aMKHYTbIX MOHOJIUTHbIX 064€N0K NPOU3BONILHOIO O4YepPTaHNUA TOHHeNen rny6oKoro
3anoxeHus
E.1 PacuyeTbl obgenok TOHHenem Ha AEeWCTBUE OJIMHHBbIX CEWCMUMYECKMX BONH (ONMHA BOJH
npeBbIlaeT MNonepeyHble pasMepbl COOPYXEHWs HE MeHee 4eM B Tpu pasa), pacrnpoCTPaHSAILMXCS B
MNIOCKOCTU MONEPEYHOIO CEYEHUSI COOPYKEHUS, NPOBOAAT B KBA3UCTATUYECKON NOCTaHOBKE.

E.2 OGpenka TOHHeNs MoAenupyeTcs OOHOPOAHBLIM MM MHOFOCHOMHBIM 3aMKHYTBHIM  KOSbLIOM

KPYroBOro WNW HEKPYroBOro CeyveHus, MOAKPennsaolWmMM OTBepcTMe B cpefe, Mogenupylowen maccums
rpyHTa. PacyeTHasa cxema rnokasaHa Ha pucyHke E.1.
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PucyHok E.1 - PacyeTHble cxeMbl K onpegeneHmnto HanpsiKeHHOro COCTOAHMS MHOTOCITONHOM 064enku
TOHHENS NpY OeNCTBUU NPOOOSIbHLIX (@) U NnonepeyHbix (6) CENCMUYECKUX BOSH
E.3 Konbuo u cpega paboTtaioT B YCnoBMsX Mnockoh pgdedopmMaumMmM Ha ynpyrom craguu
aedopmnpoBaHusa. Ha rpaHuue KombLa M cpedbl BbIMOMHAETCA YCMOBME HEMNPEPbIBHOCTU BEKTOPOB
HaMNPs>KEHUN Y CMELLEHNIA.

E.4 MaccuB rpyHTa, BMeLLaLWmMin TOHHENb, MOAENNpyeTcs NMHENHO-0edOpMUpyemMon 0aHOPOAHOMN
N30TPOMHOWN cpenon, U3MKo-MexaHNYecKkMe CBOMCTBA KOTOPOMW XapakTepuayloTcs CpegHVMU 3HayYeHusIMU

yaenbHoro Beca ¥, kH/mM3 | Mogyns gecdopmaumm Ep, MMa, n koadpduumeHTa Nyaccona vy .

E.5 JdencTtBrve AMUHHBLIX CENCMUYECKUX NPOAOSbHBLIX (CXaTUA-pacTsKeHUs) U nonepeyHblx (casura)
BOSIH MOAEenupyeTcs MpUoXeHHbIMU Ha 6ECKOHEYHOCTM HOpMasbHbIMU U KacaTerbHbIMU HaMpPsXeHUAMU,
AENCTBYIOWMMN MO ABYM MPOU3BOSIBHO OPUEHTUPOBAHHbLIM B3aMMHO MEepneHAMKYNApHbIM HarnpaBneHusam

x'n ¥'. BennumHbl HanpshkeHuii onpeaensioTcs B 3aBUCMMOCTM OT CKOPOCTM PacnpoCTPaHEeHWst BOMH 1
npeobnagatowero nepmuoga konebaHwi rpyHTa no doopmynam:

() _ 4 1
GV — 4 AR T
N - 1Y T (E.1)
() _pdo) g VD
Oy =807 & T—vg - (E.2)
R ¥ T
xy = oAk, (E.3)

roe A - pacyeTHoe yckopeHue konebaHuin rpyHTa B JONAX YCKOPEHUSI CUMbI TSHXKECTU;
K - koadduUMeHT, yuuTbiBalOLWMiA [JOMyckaemble MNOBPEXAEHUS (TPEeLMHbl U MnrnacTuydeckue
Aedopmaumm B KOHCTPYKLMM OBAENKM U B OKpYXKaloLLeM MaccmBe rpyHTa);

Ci, C3 - cKkopoCTU pacnpocTpaHeHns NpoAoSibHbIX WU NonepeyHbIX BOMH, ONpeaenstoT no AaHHbIM
N3MepeHnin Nnun pacyeTom no popmynam Teopun ynpyrocTu;

Tp - npeobnagatowmn nepmogd konebaHwmn rpyHTa.
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I'Ipmmeanme - Onsa npeaBapuTersibHbIX pac4deToB O0MNYCKaeTCA MUCNOoNb30BaTb OaHHbIE MPUNOXEeHUA
XK.

E.6 PacuyeTbl 060enok TOHHENEN Ha CeNCMMUYeckue BO3AEWCTBMS MPOBOAAT HA OCHOBAHUWN OLIEHKM
Hanbonee HebNaronpUMATHOrO HaMpPsPKEHHOrO COCTOSIHUS B KaXXAOM HOpManbHOM (pagvanbHOM) CeYeHuun
obaenku npu nNObIX CoYEeTaHUSIX OOHOBPEMEHHO MNPUXOASAWMX MNPOAONbHBLIX M MOMEPEYHbIX BOSH MNpwu
NoBbIX HaMpaBnNeHUsX WX PacnpOCTPaHEHUss B MIIOCKOCTM MOMEpeyvYHOro ceyeHunst coopyxenumsa. C aTom
LEenblo MCMOMNb3yHT peLlleHns ABYX MITOCKUX KBa3UCTAaTUYECKMX 3adad TEOpUM YNpPYrocT O HanpsiKeHHOM
COCTOSIHUM KOIbLia MNPOU3BOSIbHOM (pOpMbl, MOAKPENNSALWEro OTBEPCTUME B JMHENHO-AedopMmnpyemon
NAOCKOCTN NpY AEACTBMM HA BECKOHEYHOCTN HEPABHOKOMMOHEHTHOMO ABYXOCHOIO CXXaTus U YNCTOro cABura,
MOZLENVPYIOLLMX AENCTBME NPOOOSbHBIX U NONEPEYHbIX BOMH COOTBETCTBEHHO [CM. pucyHoK E.1 a), 6)].

B 3apgave o pencTtBuM ONMHHOM MNPOAONBHOM BOMHbI HanpskeHuss B cpefe Ha OGeckoHeyHoCTu

) . o o
onpenenarnTcAaA COOTHOLUEeHnEM P=G(_xr:| , a B 3ajadye O pgeunctsmn AOJIMHHOM nonepevyHoun BOJIHbI -

)
cooTHoLeHnem & = Ty

E.7 N3 peweHna yka3aHHbIX 3adad onpenendarT COOTBETCTBEHHO HaNpAXeHUA GI:P:' OT OencTBus

NpoAONbHOM BOMHbI [cM. pucyHok E.1, a)] n HanpsbkeHus G(m OT [OEeWCTBUS MOMNepevyHoOM BOSHbI [CM.
pucyHok E.1, 6)] B konbLe, MogenupytoLeM obaenky ToHHenNs, npy nobom yrne nageHus BonH k.

E.8 Hanbonee HebnaronpuaTHoe HanpsKeHHOE COCTOsIHME B KaXAoOM HOpMarbHOM (paavaribHOM)
ceyeHun obaenkn cooTBETCTBYET SKCTPEMArbHbIM 3HAYEHUSIM HOpMarbHbIX TaHTeHUManbHbIX HANPsSBKEHWN

Tg , BO3HMKAIOLWMX HA BHYTPEHHEM KOHTYpe MOMEpPEevHOro CEeYEHWs Komblia, MOAEnvpyloLiero obaenky

TOHHENs, OT COBMECTHOro AeucTBuS OQHOBPEMEHHO npuxogAalnx npoAosibHbIX U nonepeYyHblX BOJIH B
Pa3yIN4HbIX cCOYeTaHUaAX.

E.9 3KCTpeMaJ'IbeIe 3Ha4YeHnA Hal'lpf-l)l(eHl/IVI Ty ONpeaenaTcsa Ha OCHOBaHMM peLLeHns cneayoLlmx
ypaBHeHMVI Anda KaXxgoro HopmalribHOoro (pa,u,l/laanoro) ceyeHnss obaenku:

2ol +o?)

= =0 (E.4)
oo - ")
™ =0, (E.5)

P .
roe GI:E, :Il/l Ggm - HOpMarlibHble TaHreHuuanbHble HanpaXeHnAa B JaHHOM Ce4dYeHun o6aenku ot gencTeus

I'IpOD,OJ'IbHOVI BOJIHbl B cba3e cxXatna u I'IOI'Iepe‘-IHOI7I BOJIHbl COOTBETCTBEHHO, HanpaBJieHHbIX NoAa
NPON3BOJIbHbLIM YINOM ¥ .

B pesynbTate pelleHUsi ykasaHHbIX ypaBHEHWN (B kayecTBe Ty NMPUHUMAIOT WX BbIPAXEHWUS Ha

BHYTPEHHEM KOHTYpe MOMepeyHoro ceyeHuss oBAenku) MonyyaroT 4YeTbipe 3HaYEeHUs HamnpshkeHun o B
KaXKOM ceyeHuWn. 3aTem AN KaxOaoro paavanbHOro CeYeHUst KOHCTPYKLUMKU ONpedensioT TakMe coveTaHust

DEencTBms BOJSH GI:P:' n GI:'S':' N yrmbl UX nageHua, KOTopble COOTBETCTBYHOT HanBONbLUMM CXUMAIOLLIMM

(OTpI/ILJ,aTeJ'IbeIM) 1 HanbonbLNMm pacTtdarmearoinm (ﬂOﬂO)KMTeJ'IbeIM) HanpsXeHnam Sy .

E.10 Hanbonblune cxmnmatoime un pactdarnBaroine HanpsaxxeHua Gﬁ B KaXXgoM pagunaribHOM ce4YyeHun

NPUHNMAKOTCA 3a pacyeTHble. Yeunua M un N, COOTBETCTBYWOLNE ITUM HaNPAXEHUAM, BblHUCNAKOT O5nA
KaXXgoro ce4yeHna MMeHHO Npu Tex codeTaHnAax OEencTBus BOSH pa3HOro Xxapakrepa n ToMm UX HanpasJlieHUN,

NPn KOTOPbIX NOJTy4YeHbl 3KCTpeMalribHble 3Ha4YeHUsA Haﬂpﬂ)KeHMﬁ Ga .

E.11 Ecnu obgenka He npuaHKepeHa K TPyHTYy M MNPOEKTUpyeTcs C AonylleHMeM o6pas3oBaHus
TPELLMH, TO 3a pacyeTHble MpuHMMarT obe anmopbl yeunuid M u N, cooTBeTCTByHOLME HaubonbLUMM

CXKMMaKLWMUM N pactarmearoLimMm HanpaxXeHnam GE' .
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E.12 Ons obaenok, npoektupyembix 6e3 JonylleHus TPeLuH, a Takke B crydae, ecnv obgenka
npuaHkepeHa K TPYHTY UMM BbINONHeHa W3 Habpbi3r-6eToHa, nNpuvHUMAalOT anopbl ycunun M un N,

COOTBETCTBYIOLLME HAMPSHKEHUAM g, MakCUMarnbHbIM NO abCOMOTHOMY 3HaYEeHWIO, B3SATLIM CO 3HaKammu
"nnoc" n "MuHyc".

PacueTHble ycnnua M n N, nonyyYeHHble Npy pacyeTe Ha cerncMu4eckne Bo3gencTBums, CYMMUPYIOTCS
C COOTBETCTBYHOLLMMM YyCUNUAMM OT APYrMX BUOOB AEWCTBYIOLLMX Harpy3ok (COBCTBEHHOro Beca rpyHTa,
OaBrieHns rpyHTOBBIX BOA, BHYTPEHHEro Hanopa v gp.).

MpunoxeHue XK
(cnpaBo4Hoe)

HopmanbHble 1 KacaTenbHble HaNpPSAXXeHUSA B MaccuBe Nopopa (FrPyHTOB) Npu 3eMeTpsicCeHnu

Tabnuua X.1

Mopoab! (rpyHTsI) HopmaribHble 1 KacaTenbHbIe HaNPsKeHWst B nopoae, Te/M= |

npu pacyeTHOW CeMCMUYHOCTU B BGannax

7 8 9

r [

wy

r [

ox ox ™y ox' ™

Haunbonee kpenkue, NNOTHbIE N BA3KWe kBapuuTbl | 107-115 64-69 133-142 | 67-85 | 176-188 | 105-112
6asanbThl. VIckniounTensHble MO Kpenoctu apyrue
nopogbl

KBapueBble nopdupbl. OyeHb Kpenkue rpaHuTbl.| 99-103 59-61 123-128 | 73-76 | 163-169 | 97-102
KpemHucTble criaHupbl. Camble Kpenkue necyaHuku
N N3BECTHSAKM

paHuTbl 1 rpaHuToMaHble nopoapbl. OveHb kpenkme| 60-80 36-49 73-99 44-59 | 96-131 57-78
NnecYaHWKM 1 M3BECTHSAKW. Kpenkme KoHrnmomeparbl.
OueHb Kpenkue xenesHble pyabl

Kpenkne nssectHskn. Hekpenkue rpaHuTel, kpenkue| 41-50 24-30 51-62 30-37 62-82 40-49
necyaHukn. Kpenkue mpamop, AONOMUT, KOnYeaaH

OOGbIKHOBEHHbIE NecHaHuKkn. XKenesHble pyabl 32-42 19-25 40-52 24-31 53-68 32-41

Kpenkne MUHUCTbIE craHubl. Hekpenkne| 28-43 17-26 35-55 24-33 46-73 27-44
necYaHnKM U N3BECTHAKN. Msrkme KoHrnomeparbl

PasHooGpa3sHble Hekpenkve cnadubl. [NoTHbIn| 24-32 14-19 30-40 18-24 39-53 23-32
meprenb

Msrkne cnaHubl, o4eHb MsrkMe usBecTHsAkW. Men,| 21-34 12-20 26-43 16-26 35-56 21-33
KaMeHHas conb, FMNC, Mep3nbli FPYHT, aHTpauuT.
0ObIKHOBEHHbI meprenb, paspyLUeHHble
necyaHuku, cueMeHTUpoBaHHas ranbka,
KaMeHUCTbIN FPYHT

PaspylweHHble cnaHubl, cnexaslasacsa ranbka u| 15-26 9-15 18-32 11-19 24-43 13-90
webeHb, KPEnkUin KaMeHHbIW Yronb, OTBEpAEBLUAs

rmyHa

lMnoTHasa rmvHa, MSATKUN KaMeHHbIN yronb, kpenkun| 14-21 8-12 17-27 10-16 22-34 13-90

HaHOC - MMUHUCTbIN FPYHT

ﬂpmmeanme - |_|pl4 pacquHoM CENCMNYHOCTMN B ,D,pO6HbIX Gannax HOpMarlbHble U KacaTellbHble HanpsaXXeHua B
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MaccuBe nopof (rpyHTOB) HAXOASAT MO MHTEPMNONsLUN.

Bubnuorpacus
[1] ®epepanbHbivi 3akoH oT 30 aekabpst 2009 r. N 384-d3 "TexHnyeckui pernameHT o 6e3onacHocTu
34aHUN U CoopyXeHun"

YOK [69+699.841] OKC 93.040
93.060
93.080
93.100
93.120

93.140

KntoyeBble crioBa: TpaHCNopTHbIE COOpYyXeHus, celcMmnyeckne panoHbl, npasuna, NPOEKTMpoBaHne
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