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BBeaneHue

Hacrosawwmii ceog npasun paspaboTaH B COOTBETCTBUM C TpeboBaHusiMM dpefepanbHbiX 3aKOHOB OT
27 pexabps 2002 r. Ne 184-93 «O TeXHUYECKOM perynupoBaHuny», ot 30 aekabps 2009 r. Ne 384-93 «TexHu-
YECKWUI pernameHT 0 6e30NacHOCTU 34aHUI U COOPYXKEHUIY .

Pabota BbinonHeHa OO0 «MOUCK» (pykoBoauTenb paboThl A-p reon.-MuUH. Hayk, npod. I-C. LLlecmo-
nepos). Mpu pa3paboTke HaCTOSAILLEro cBoAga npasun ObinM MCNONb3oBaHbl npeanoxeHus AO «LHUAC»
(a-p TexH. Hayk, npod. .C. lMepeceneHKos, A-p TEXH. HayK, Npodh. A.A. LiepHaHm, kaHA. TexH. Hayk B./. Ka-
3apkuHa, I.I. Opnos, C.A.YenobumyeHko, nHx. B.B. BonoduH), PrbOY BO «TynbCkui rocyaapCTBEHHbIN
yHuBepcuteT» (4-p TexH. Hayk C.B. Anyugbepos, o-p TexH. Hayk, npod. H.C. Bynbiyes, o-p TEXH. HayK, npod.
I1.B. feees, p-p TexH. HayK, npodh. A.C. Cammarib, 4-p TEXH. HayK, npodh. H.H. ®omuesa), OAO «Metporunpo-
TpaHCy (A-p TexH. Hayk, npod. N.4. [JopmaH), OAO «JleHmeTpornnpoTpaHcy (4-p TexH. Hayk K.[1. 5e3po0HbIt).
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cBOoag NPABUN

TPAHCMOPTHBIE COOPY)KEHNS1 B CENICMUYECKUX PAMOHAX
MpaBuna npoekTupoBaHus

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

Dara BBeaenun 2017—06—17

1 O6bnacTb NpUMeHeHus

1.1 Hactoswwmii cBog npaBun cneayet cobnogaTth NpU NPOEKTUPOBAHUM CKOPOCTHBLIX Marucrpanem,
mMarucTpaneni ¢ NpeuMyLleCTBEHHO NacCaXMPCKUM ABVMXEHUEM, 0CODOrpy30HaNPSHXKEHHbIX MarucTpanen u
KenesHbIX Agopor kareropuii I—IV, aBTomobunbHbIX Aopor o0LWEero nonb3oBaHuA kareropunii 1—IV, metpono-
NUTEHOB, CKOPOCTHBIX rOPOACKMX AOPOr U MarucTpanbHbIX UL, NPoneralwmx B panoHax CeMCMUYHOCTLIO
6—10 6annos.

1.2 HacTosALwwmiA cBOA NpaBuil He PacnpOCTPaAHAETCS Ha XKENEe3HOAOPOXKHbIE NYTU C NOBbILWEHHBIMU MO
CpaBHEHUIO C NPeayCMOTPEeHHbIMU CI 119.13330 Harpy3kamm OT XKENe3HOAOPOXKHOIO TPAHCNOPTa U Ha BbICO-
KOCKOPOCTHbIE XenesHble Aoporu (cebiwue 200 Km/y).

MpumeyvaHue — lpu NpoeKTUPOBaAHUN COOPYXKEHUIA Ha XKene3HbIX fgoporax kateropuu V no CIM 119.13330 u Ha
BHELLHWX Xene3HoA0POXHbIX NYTAX MPOMbILUMEHHEIX MPEANPUATUA CeRCMUYECKNe Harpy3Kku CrieayeT YYuTbIBaTb, €Cnun oT-
ka3 8TUX COOPYXEHWIA NpK 3eMNETPSACEHUN BreYeT 3a coBol TaXenble coLnanbHble, 3KOHOMUYECKUe UK 3Konorndeckue
nocrneacTeus. MckntoueHne aHTMCENCMUYECKUX MEPOMNPUSTUIA NP HOBOM CTPOUTENLCTBE, PEKOHCTPYKLWK U KanuTanbHOM
PEMOHTE YMOMSHYTBIX COOPYXEHUA AONYCKaeTCs No NpefCTaBNEHUIO reHepanbHOro NPOEKTUPOBLLUKA, YTBEPXKAEHHOMY
3aKas4MKoM, Npu ycrosumn cobnrogeruns TpebosaHuil coumanbHoli U skonorudeckoi GezonacHocTu.

2 HopMaTuBHbIe CCbISIKU

B HacTosiLeM cBOAE NpaBuil UCMONb30BaHbl HOPMAaTUBHbLIE CCbISIKU HA CrieayloLme AOKYMEHTbI:

FOCT 5264—80 PyuyHas gyrosasa csapka. CoeaumHeHusa cBapHble. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE
3NeMEeHTbI M pasMepsl

FOCT 14959—79 NpokaT U3 pecCopHO-NPYXUHHON YrnepoaUCTON U NerMpoBaHHON cranu. TexHuyeckue
yCrnosus

FOCT 27751—2014 HagexHOCTb CTPOUTENMbHbIX KOHCTPYKLUWIA U OCHOBAHMI. OCHOBHbIE MONOXEHUSA

CIM 14.13330.2014 «CHul1 [I-7—81* CTponTensCTBO B CENCMUYECKUX PanioHax» (C uameHexnmem Ne 1)

CIn 22.13330.2011 «CHwuM 2.02.01—83* OcHoBaHWA 34aHUN U COOPYXKEHUIAY»

CIM 24.13330.2011 «CHwulM 2.02.03—85 CaaliHble hyHAaMEHTbI»

CIM 34.13330.2012 «CHwuIM 2.05.02—85* ABTOMOOUMNbHBLIE 4OPOrM»

CI 35.13330.2011 «CHwuM 2.05.03—84* MocTbl 1 TpyObi»

CI 63.13330.2012 «CHuM 52-01—2003 BeToHHbIE 1 Xene300eTOHHbIE KOHCTPYKUUU. OCHOBHbIE NO-
noxeHus» (c nameHeHuammn Ne 1, 2)

CI 119.13330.2012 «CHwulM 32-01—95 >KenesHble goporu koneun 1520 mm»

CIM 120.13330.2012 «CHulM 32-02—2003 MeTtpononuteHbl» (C n3aMeHeHnem Ne 1)

CINM 122.13330.2012 «CHwuIM 32-04—97 ToHHENW XXENE3HOAOPOXKHBLIE U aBTO0POXHbIEY

UspaHue ocpuymanbHoe
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MpumedaHne — Tlpu MONbLIOBAHUN HACTOSALYMM CBOAOM MpaBuUn LienecoobpasHo NpoBepuTh AelicTBUE CCbi-
NOYHBIX JOKYMEHTOB B MH(POPMALIMOHHOI ccTeMe o6LUero Nonb3oBaHUs — Ha oduLManbHOM caiiTe defeparibHoro op-
raHa UCMOMHUTENLHON BacTh B cdepe CTaHZapTM3aLmn B ceTU MIHTEpHET UIu Mo eXerogHoMy UHGOPMaLMOHHOMY yKa-
3aTento «HalmMoHarnbHble CTaHAaPTLI», KOTOPBINA OMyGIIMKOBaH Mo COCTOSIHWIO Ha 1 AHBaps TEKyLLEero roaa, v no Beifnyckam
exeMecs4YHoro MHopMaLMOHHOrO yKkasaTens «HaluuoHarnbHele CTaHAapTLI» 3a TeKYLYWiA rof. ECniu 3aMeHeH CCbINoYHbIiA
BOKYMEHT, Ha KOTOpbIil iaHa HejaTupoBaHHas ccblka, TO PEeKOMEHAYETCS UCMOnNbL30BaTh [elCTBYOLLYH0 BEPCUIO 3TOr0
BOKYMEHTa C y4ETOM BCEX BHECEHHbBIX B AaHHYH BEPCUI0 U3MEHEHWI. ECNu 3aMeHeH CcCbiNouYHbI AOKYMEHT, Ha KOTopbIi
AaHa faTMpoBaHHas ccbifika, TO PeKOMEHAYETCs UCMob30BaTb BEPCUIO 3TOTO AOKYMEHTA C YKadaHHbIM BhilLe roAoM YT-
BEPXAEHUS (MPUHATUS). ECnin nocne yTBEpXA4eHUs HAacTOSALLEero CBOZa NpaBui B CCbINOYHBbINA JOKYMEHT, Ha KOTOpbIi faHa
AaTupoBaHHas CChifika, BHECEHO UBMeHeHWe, 3aTparmBatoLlee NonoXeHne, Ha KOTopoe faHa CCbifika, TO 3TO NOMOXKEHUe
pekoMeHAYyeTCs NpUMEHsTE 6e3 y4eTa JaHHOro N3MEHeHUs. ECNu CCbINOYHBIN LOKYMEHT OTMeHeH 6e3 3aMeHbl, TO Noso-
XeHwWe, B KOTOPOM laHa CChifKa Ha Hero, peKoMeHZYeTcsi MPUMEHSTb B 4acTu, He 3aTparuBatowyei aTy ccuinky. CBefeHus
0 AelicTBMM CBOZOB NpaBun LienecoobpasHo npoeepuTb B GefeparnbsHomM MHEOPMaLMOHHOM hOHAE CTaHAAPTOB.

3 TepMuHbI U onpeaeneHns

B HacTosiLem ceoae npasun NPUMEHEHbI cneaylowme TepMUHbI C COOTBETCTBYIOLLIMMU ONpeaeneHUaMu:

3.1 amopTU3aTopbl: YCTPONCTBA, YMEHbLUAIOWUE CEeNCMUYECKYIO HArpy3Ky 3a CHET U3MEHEeHUS Nepuo-
0B 1 (hopM CODCTBEHHBIX KONEBAHUI COOPYXKEHUS.

3.2 aHkepbl (BepTUKanbHble): KOHCTPyKUUK, CBA3bIBAOLLME ONOPLI C NPONETHLIMU CTPOEHUAMKU MO-
CTOB AN NpeaoTBpaLleHna noadpacbiBaHUA ONOPHLIX Y3108 6anok u epm.

3.3 aHTucericMuyeckue meponpuaTua: CoBOKYNHOCTb MEP, BbIMOSIHAEMbIX HA BCEX 3Tanax co3aaHus
1 3KCnnyaTauum Coopy>eHus (U3bICKaHWsA, NPOEKTMPOBAHNE, MOCTPONKA, CoaepXXaHue) B Lienax obecneveHuns
CENCMOCTOMKOCTU HECYLLUMX KOHCTPYKLMI NPU 3€MNETPACEHUSIX PACYETHOWM CUIbl U GE30MacHOCTH ABUXEHUS
B paiioHe CTUXUIHOTO 6eacTBuUS.

3.4 aHTUCECMUYECKMe YCTPONCTBa: CneuunanbHble KOHCTPYKTUBHBIE 3NEMEHThI, Co3aalowume cylie-
CTBEHHbIA NONOXUTENbHLIN 3PEKT NPU paspyLLUTENBHOM 3eMANETPACEHUN.

3.5 6ychepbl: YCTPOUCTBA, CHUXAIOLME HANPSHKEHWUS NPU YAAPHBIX HArpPy3Kax B MPONETHbLIX CTPOEHUSIX
MOCTOB.

3.6 pemndepbl: YCTPOCTBA, NOrMOLLAIOLLME SHEPTUIO KoneGaHuit COOPY>KEHUA NPU 3EMNETPACEHUN.

3.7 KapTbl O0OWero ceucMmUueCcKoro panoHupoBaHua; OCP: KomnnekT u3 Tpex kapT, NoKasbiBaloLwmx
pacnpegeneHue B NnepBOM NpUbNMKeHMn cencMu4ecKkon onacHoCTU no Tepputopumn Poceuiickon deaepaummn
C BEPOATHOCTbLIO NPEBbLILLEHUS KapTupyemon 6annbHocTu 10, 5 u 1 % 3a uHtepsan Bpemenn 50 net unu co
CpeaHUM MHTEepPBanoOM BPEMEHU MEXAy 3eMIETPSCeHUAMM yKa3aHHOW Ha kapte cunbl 500 ner (kapta A),
1000 nert (kapta B) u 5000 nert (kapta C).

3.8 knaccudukauma no ceMcMOCTOMKOCTU: NMoapasaeneHne COOPY>XEHUI Ha KNaccbl B 3aBUCUMOCTH
OT AONYCTUMOW BEPOATHOCTU NPEBLILLEHUS PACYETHON CEIMCMUYECKON HAarpy3kun 3a uHTepsan BpemeHu 50 ner.

3.9 knacc ceiicMOCTOMKOCTU: CUCTEMHAsA eMHULA, NO3BONSIOLLAA YNOPAAOYMTL MHOXECTBO COOpY-
XKEHWI NO CBOWCTBY BbigepxuBarb 6e3 paspyLueHns 3eMnNeTpACEeHNUs, NOBTOPAIOWMECH C PasNUYHON 4aCcTOTON
(B cpeaHem oamH pas 3a 500 net unu pexe) B MecTe pacnonoxeHus obbekra.

3.10 KOMOMHUPOBAHHbIE AHTUCEMCMUYECKME YCTPOMCTBA: KOHCTPYKUUM, BbINOMHAIOWME DYHKUMK
ABYX 1 6ornee aHTMCEeMCMUYECKMX YCTPOUCTB (amopTu3aTtopos, 6ycdepos, aemndepos u ap.).

3.11 ko3(pPULMEHT MHXKEHEPHO-TeosrIoMM4Yeckou 06CTaHOBKM (YCIIOBUI Ha MecTe CTPOMTENb-
cTBa): Monpaeka kK HOPMATUBHLIM aMNIIUTYAHLIM XapakTEPUCTUKAM KonebaHwii rpyHTa, y4uTbiBaloWasn BNus-
HUe CeliCMUYECKMX CBONCTB PAaCHETHON TOJLLM FPYHTA HA UHTEHCUMBHOCTb CENCMUYECKOTr0 BO3AENCTBUS.

3.12 k03(ppULMEHT HECTAHOAPTHOIO raleHUsa koneGaHui: MNonpaeka K CENCMUYECKON Harpy3ke OT
MacC COOPY>XEHUS, Y4UTbIBAIOLLAA OTKIMOHEHWE AeKpEMEeHTa ynpyrux konebaHuii o6bekTa oT CTaHAapTHOro
3Ha4yeHus, B TOM Ymncne 3a cyet pabotsbl AeMmndepos.

3.13 koachpuumneHT penbecda mecTHOCTU: [lonpaBka K HOPMATUBHLIM AMNSTMTYAHLIM XapakTepPUGCTU-
Kam konebaHui rpyHTa, yunThiBalOLWAsa BMMAHUE reOMOPONOrnyecknx yCnoBumn Ha UHTEHCUBHOCTb CENCMU-
YeCcKoro BO3enNCTBUS.

3.14 koadppuumMeHT cecMnyecKoro pexuma: lfonpaeka K HOPMaTUBHBIM aMNAUTYAHBLIM XapakTepu-
CTUKaM KonebaHui rpyHTa, yYMTbIBAKOLLAA OTKIIOHEHUE MaTeMaTUYecKOro OXWAAHWUSA UHTEepBana BpEeMeHH
MEXDY 3eMIIeTPSACEHUSIMU PACHETHON CUINbI OT 3HAYEHWIA CPEAHEro nepuoaa, ykasaHHoro Ha BbiGpaHHON Ans
npoekTuposaHua kapte OCP.

3.15 koacppuumeHT yueTa Heynpyrux aedopmauuii: Monpaeka kK CeiCMUYECKON Harpy3sKke, y4nTbIBato-
LIas BIUSIHWE HA CENCMUYECKYIO Harpy3sky OT MacC COOPYXEHWS, CHUKEHNUSA XKECTKOCTU KOHCTPYKLUUIA U yBe-
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NUYEHns paccesHusa dHeprumn konebaHuin ns-3a NoABNEHNSA TPELLMH U NNACTUYECKUX AedopMaumnii B 4acTax
COOPY>KEHMSA U TPYHTaxX OCHOBAHUI DYHOAMEHTOB.

3.16 HOpManU3oBaHHbINA CNEKTP CEMCMUYECKOrO BO3AENCTBUA Ha COOpYXeHUe (CNEeKTP peakuum
OCLMNNATOPA Ha ceMcMUUecKoe Bo3aencTBmue): Hanbonbluee yckopeHue konebaHuii Maccbl OCUMNNATO-
pa npu 3eMneTpsaceHMmn B AONSX MaKCMMAanbHOMO YCKOPeHUs KornebaHuii rpyHTa B 3aBUCMMOCTU OT nepuoaa
COBCTBEHHbIX kKonebaHui ocuunnaTopa; ornbapLas HopManM3oBaHHbIX CNIEKTPOB, NOCTPOEHHAsA ANSt MHOTUX
3eMINETPSICEHUI, UCNONb3YETCA B BUAE KO3(hpuumeHTa AMHaAMUYHOCTU NpU ONpeaeneHnn CeNCMUYECKON Ha-
rPpy3KuM OT Macc COOPYXXEHUSI CNEeKTPanbHO-MOAaNbHbIM METOAO0M.

3.17 HOpMaTUBHbIC aMNNIUTYAbl KoneGaHuM rpyHTa: [puHUMaeEMble NpU NPOEKTUPOBAHUKU COOpY-
JKEHWUIA B KAYECTBE UCXOAHbIX XapakTEPUCTUK CeICMUYECKOro BO3AENCTBUA MaTEMaTUYECKNe OXXMaaHNA Hau-
OonbLUMX amMNUTyA NepeMeLLeHnii, CKOPOCTEN U YCKOPEHUI TOPU3OHTanbHbLIX KonebGaHuii cpeaHux no cemc-
MUYECKUM CBOWCTBAM FPYHTOB HA POBHBbIX y4acTKax MECTHOCTW, COOTBETCTBYIOLUME CUMNE 3EMIMETPACEHUS,
yKasaHHoOW Ha HopmatueHon kapte OCP.

3.18 pacueTHoe 3emneTpAceHue: NpuHuMaemoe npu paspaboTke aHTUCENCMUYECKUX MEPONPUATUIA
3eMneTpsceHne, XxapakTepUCTUKM KOTOPOro ONpeaensioTcs G y4eTOM npeaenbHO A0NYyCTUMOTO CENCMUYECKO-
ro pucka npu NpPOEKTUPOBAHUN COOPY>KEHUSI, UCCIEAOBAHMI MO YTOYHEHUIO UCXOAHON CENCMUYHOCTU U MO
CEeNCMUYECKOMY MUKPOPaNoOHUPOBAHUIO y4acTka CTPOUTENbCTBA, YCTAHOBNEHHbBIX HOPMaMU OrpaHUYEHNIn Ha
pPacYETHYI CENCMUYHOCTD.

3.19 cericMuyeckuit puck R: Mepa CeiCMOCTOMKOCTU TPAHCMOPTHOIO COOPYXXEHUs, paBHas BEpPOSAT-
HOCTU NPEBbILLIEHNSA PACHETHOW CEMCMUYECKOW Harpy3ku 3a uHTepsan spemeHun 50 neT; cBA3aH G BENUYUHOM
CpefHero uHTepsana BpemeHn T Mexay 3eMNeTPsCeHnIMU PacHETHON CUMbl B MYHKTE cTpouTenscTea ¢op-
Mynon R = @

T

3.20 ceMcMOCTOMKOCTb: CnOCOBHOCTL COOPYXEHUS BblAepXuBaTb 6€3 MONHON NoTepU 3KcnnyaTaum-
OHHbIX CBOMCTB (HACTYNNeHUa 04HOI0 U3 NpeenbHbIX COCTOAHUI NEePBON rPyNbl) 3eMNETPACEHUA PACHETHOW
CUnNbl (MHTEHCUBHOCTMK).

3.21 cnekTpanbHO-MoAanbHbIN MeToA: MeToa onpefeneHnsa CelnCMUYECKON Harpy3ku B 3aBUCUMOCTH
OT PaCYETHOrO YCKOPEeHUs konebaHuii rpyHTa B 4ONSAX YCKOPEHUS CUIbl TSHKECTU, BECA OTAENMbHbIX YacTel coo-
py>eHusi, nepnoaos u HopM COOCTBEHHbIX konebaHuii 00beKTa, AeKpeMeHTa konebaHuii Mo 0CHOBHOW hopme.

3.22 cTonopbl: YCTPOMNCTBA ANA YAEPXKaHUS NPONETHbIX CTPOEHUW MOCTOB OT CABMra U3 NPOEKTHOro
NOMOXEHUS NPU 3EMNETPACEHUN.

3.23 cuenHble ycTpoincTBa: KOHCTPYKLUKM, CBA3LIBAIOLLME KOHLIbI COCEAHMX Pa3pe3HbIX NPONETHLIX CTPOe-
HUI Mexay coboli B Lensx npeaoTepaLleHns o6pyLUeHns NPONeTHbLIX CTPOEHUIA HA TPYHT MPW 3€MNETPACEHUN.

4 OCHOBHbIe NONoXeHus

4.1 TpaHCMNOPTHLIE COOPYXEHUA B CENCMUYECKMX paoHax, rPyHTbl B NOSI0OCE OTBOAA W Mpuneratowme
CKITOHbI CrieflyeT paccMaTpuBaTth Kak COCTABHBLIE YACTU €ANHOW NPUPOAHO-TEXHUYECKON CUCTEMbI, NOABEPrato-
Lenca npu 3eMneTpaceHnax nopaxawwum gakropam (BO3aenCTBUSM) B BUAE CENCMUYECKNX BOSTH B FPYHTE,
BEPTUKANLHbIX W TOPU3OHTArbHbLIX NEPEMELLEHNUI KPbINbEB Pa3noMa, TEKTOHUYECKUX Pa3pbiBOB 3€MHON MO-
BEPXHOCTU, CENCMOOMNON3HEN, 06BaNOB, CHEXHbLIX NMABUH, CENEBLIX U BOAHO-MECYAHbIX MOTOKOB, Pa3XKMKEHUS
rPyHTa, LyHamMm, 3aTONMneHns y4acTkoB MECTHOCTU U3-3a €€ ONyCKaHUA U 06pa3oBaHnUsa CeNCMOrpaBUTaLMOH-
HbIX U CENCMOTEKTOHUYECKUX Aamb B AONUHAX PEK N APYTUX CONPOBOMKAAIOLLMX 3EMMETPSICEHUS BO3AENCTBUIA.

4.2 MeponpuaTtua no 3awmTte TPaHCNOPTHLIX COOPYXXEHUI, TPYHTA CTPOUTENbHLIX NNOWAA0K U npune-
raroLLMX CKITOHOB OT 3eMNETPSACEHUI pacyETHONW CUMbl pa3pabaTbiBalOTCA M OCYLLIECTBISIOTCA B LIENAX MUHK-
MU3aLuKM COLManbHbIX MOTEPb, S3KOHOMUYECKOTO M 9KONOTMYECKOro yuepba nocpeacTsOM NpeaoTBpaLleHust
0TKa3a TPaHCMOPTHON MHAPACTPYKTYPbI, PYHKLIMOHUPOBAHUE KOTOPOW NPU Ype3BbliYaiHbIX CUTYaLMAX HE0b-
XOAMMO Ans obecneyeHns cnacaTenbHbIX, aBaAPUNHBIX U HEOTMOXHBIX BOCCTAHOBUTENLHBLIX paboT, Ans okasa-
HMUSA BCEX BUAOB MOMOLLM NOCTpaAaBLUEeMy HAaCeNeHUIo, BKIIOYas BO3MOXHYIO 9BaKyaLuo Ni0Aen u3 panoHa
cTUXuinHoro 6eacTeus.

4.3 MeponpudatTusa no 3awmTte OT 3eMIETPACEHUN AOMKHbLI NPEeaycMaTpuBaTbCsl B TAKMX COCTaBE U
obbeme, YTOObl OOBLEKT BblgepIKan 3eMneTpsceHne pacqeTHOW CUrlbl U COMYTCTBYIOLLME €My MopakatoLume
hakTopbl 6e3 00pyLLEHNA HECYLLMX KOHCTPYKUMI M NMPUNEraioLwmx CKIIOHOB, a Takke 0e3 Takux noBpexae-
HWUI, KOTOPbIE MOTYT CTaTb NPUYMHOW aBapuil TPAHCNOPTHBLIX CPEACTB UMW BbI3BATb MPEKPALLEHUE ABMKEHUS
TpaHcnopTa B pe3ynsrare 3eMneTpsaceHus.
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4.4 PacyeTHoe celcMUYECKOe BO3eMCTBUE (pacHETHAA CEMCMUYHOCTL) ANSA 0OLEKTOB TPAHCMOPTHOIO
CTPOMTESNbLCTBA ONpeAenseTcs B 3aBUCMMOCTU OT YCTAHOBAEHHOTO B Tabnuue 4.1 4oNyCTUMOTO CeHCMUYECKO-
r0 pUCKa NPy NPOEKTUPOBAHNUMN COOPYXKEHUS, CEIMCMUYECKON 06CTAHOBKU B panioHe (NYHKTE) CTPOUTENLCTBA, a
TaIOKE UHXXEHEPHO-Treonormyeckux u reomopdonoruyecknx yCnoBuin Ha y4actke pacnonoxeHus coopyXeHusi
WIK 30aHUs1 C YY4ETOM OrPaHUYEHMI HA PACHETHYIO CENCMUYHOCTb, YKa3aHHbIX B 4.8.

NMpuMmeyaHue — B 3aBUCUMOCTW OT AONYCTUMOrO CENCMUYECKOrO PUCKa TPAHCNOPTHLIE COOPYXEHUS Mo UC-
NOSTHEHUIO NOAPa3AENAIOTCA Ha TPU Knacca CEUCMOCTOUKOCTU. [NA COOPYXEHUI Knacca ceWCMOCTONKOCTU | AONYCTUMBIIA
celicMuyeckuii puck npuHuMaetes oT 1 go 2,5 %, ansa coopyxeHui knaccos ceiicmocTolkocTu Il u Il gonycTumelin celic-
MUYECKUiA pyuck NpuHUMaeTca 5 u 10 % cooTBETCTBEHHO.

4.5 Knacc ceiicMOCTOWKOCTU 0ObEKTOB TPAHCMOPTHOFO CTPOUTENLCTBA onpeaenserca no Tabnuue 4.1.
PelueHue 0 BbIOOpE yPOBHSI aHTUCEWCMMYECKON 3aLMThl 00LEKTOB, HE BKNIOYEHHbIX B Tabnuuy 4.1, npuHuma-
€TCs1 N0 NPEeACTAaBIIEHUIO FTeHEePanbHOro NPOEKTUPOBLLMKA, COFMAacOBAHHOMY C 3aKa34uKOM.

MpumeyaHue — Knacc ceiCMOCTONKOCTN COOPYXEHUSA AOMKEH YUUTLIBATBLCA:

- Npu BbIBope kapThl obLyero ceiicMUYeckoro panoHUpoOBaHUs,;

- NpW YTOMHEHUW ucxopaHol cericMmnyHocTU (YUC) n celicMmnieckoM mukpopainoHnposaHun (CMP) yyacTka cTpouTenscTBea;

- Npu pa3paboTke BUAOB K 06LEMOB @aHTUCENCMUYECKUX MEPONPUATUN;

- NpU OpraHn3aunn Hay4HO-TEXHUYECKOTrO COMPOBOXAEHMS NPOEKTUPYEMBIX COOPYXEHWUIA,

- NpU OopraHUsauuM MHCTPYMEHTaNbHOMo CeWCMMYECKOro U CECMOTEKTOHUYECKOr0 MOHUTOPUHIA Ha CTagun 3Kc-
nnyatauun CoopyxXeHus.

4.6 NcxoaHyo CeMCMUYHOCTDL paioHa (MyHKTa) CTPOUTENbLCTBA ATsi COOPY>KEHUIA KITaCCOB CEMCMOCTONKO-
ctu |, Il n lll cneayet onpeaenaTb, UCX0AA U3 CPeAHEN YacToThbl (MOBTOPSAEMOCTU) 3EMIMETPSACEHUIN PACHETHOW
cunbl 0guH pas 3a 5000 net, oauH pa3 3a 1000 net u oauH pas 3a 500 neT COOTBETCTBEHHO. ICX0AHYIO CeNCMUY-
HOCTb YCTaHABNMBAIOT MO KapTaM o0LLero ceicMmUieckoro panoHMpoBaHuA B Lienbix 6annax wkanbl MSK-64.

4.7 MeponpuaTUa NO 3awmTe OT 3eMIETPSACEHUN TPAHCNOPTHLIX COOPY>XEHUN paspabatbiBaloTca C
YWUC paiioHa (nyHKTa) CTPOUTENLCTBA U C YUETOM pe3ynbratoB pabot no CMP yuyacTkoB pacnonoXeHus Coo-
PY>XEHUR.

4.8 [Insi 06BbEKTOB TPAHCNOPTHOIO CTPOUTENLCTBA AHTUCENCMUYECKUE MEPONPUATUA AOIDKHBLI Npeayc-
MaTpUBATLCA NPU PACHETHON CENCMUUHOCTU 7 B6annoB u bonee. [ins cOOpPy>XeHUI KNaccoB CEMCMOCTONKOCTU
Il n lll pacyeTHasi CENCMUYHOCTb NPUHUMAETCA He Bonee 9 Gannos wkanbl MSK-64.

4.9 Mpwu paszpaboTke NPOEKTHOMN AOKYMEHTALMUU HA KANUTaNbHbIA PEMOHT U (MNN) PEKOHCTPYKLUIO TPaHC-
MOPTHBLIX COOPY>KEHUM, PACNONOXEHHbIX B CEUCMUYECKMX PaOHaX, CReAyeT yunTbiBaTb TpebGoBaHUA HacCToS-
Liero ceBoga npasun.

Tabnwunya 4.1 — Knaccudpukayus o6LeKTOB TPAHCMOPTHOTO CTPOMTENbLCTBA NO CENCMOCTONKOCTH

Knacc celicmocTon-
KOCTW 00BEKTOB

HomeHknaTtypa o6bekToB

| — gonycTumelit
ceiicMmnyeckuin
puck oT 1 fo
25%

Hanbonee kpynHble U KanuTanoeMkue obbeKTbl Ha XKenesHbiX U aBTOMOBUNBbHBLIX AOporax Ka-
Teropuit |l v BhILWe, Ha CKOPOCTHBLIX FOPOACKUX A0porax, NMMHUSAX METPONONUTEHA U CKOPOCTHOIO
MOHOPENbLCOBOro TpaHcnopTa: 6anouyHble, apodHble U paMHblE MOCTHI ¢ nporieTaMmn 6onee 150 wm;
BMWaAyKW C onopamu Haj NOBEPXHOCTLIO MPyHTa BbicoTol 6onee 50 M; MOCTHI, 3CTakagbl, NOABOA-
Hble TOHHENW, TOHHENW U CTaHLN METPONONUTEHA, FOPHbIE TOHHESN U NTaBMHO3ALLUTHLIE ranepen
AnvHol 6onee 500 M, MHOroOsipyCHbIE TPAHCMOPTHLIE Pa3BA3KKU C opraHu3aLuuein ABUXEHNUNA B Tpex
1 6onee ypoBHsaxX. Bucadune 1 BaHTOBLIE MOCTLI Yepes GorbLUKE PEKW, MOPCKUE NPONUBLI U 3anNuBbI
C rmaBHbIMKM Npornetamu 6onee 300 M Ha Joporax BCex KaTeropui

Il — ponycTumbIi
ceiicMuyeckuin
puck 5 %

MocTbl Yepe3 BOAOTOKW, BUAAYKKW, acCTakaabl, NyTenpoBOAbl, TPAHCMNOPTHLIE pa3BA3KU, TOHHENN,
ranepeu (KpoMe COOpPYXEHWA, OTHECEHHBIX K 0BbeKTaM Knacca ceiicMocToiKocTH 1), nognopHble
CTEHbI, BOAOMPOMYCKHbIe TPYOkl, NelexogHble MOCTbI M TOHHENK, NaccaXxupckue nnargopmel, Ha-
CbiMW U BblEMKW, BO3BOAUMbIE Ha Xene3HbIX U aBTOMOBMUNBHBIX Aoporax kateropwid Il n Bbiwe,
a TaKke Ha CKOPOCTHBIX MOPOACKMX Aoporax, MarucTpasbHbIX yrvuax (npocnekrax) obiieropoa-
CKOrO 3Ha4YeHUst, MMHUAX METPOMOSNUTEHA, TpamBas U CKOPOCTHOrO MOHOPENbLCOBOIO TpaHcnopTa.
Onopbl KOHTAKTHON CETU Ha XenesHblX goporax kateropuu Il n Boiwe

Il — gonycTu-
MbliA cericmnye-
ckuit puck 10 %

MocTbl Yepe3 BOAOTOKM, BUaAyku, acTakagbl, NyTeNnpoBOAbl, TPAHCMOPTHLIE pa3BA3KW, TOHHENU 1
ranepeu, NOAMNOPHbIE CTEHLI, BOAONPOMYCKHbIE TPYGLI, Naccaxupckue nrnatgopmel, newexogHsle
MOCTbI ¥ TOHHENW, HackiNM U BEIEMKK, COOPYXaeMble Ha XenesHbiX 1 aBTOMOBUIBHBIX Joporax
kareropuii Il v IV, a Tawke Ha MarucTpanbHbIX rOPoAcKUX Aoporax (yrnuuax) pailoHHOro 3Ha4YeHUs.
Onopbl KOHTAKTHON CETU Ha XenesHblX goporax kateropun Il n IV
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4.10 Mpu NpoeKTMpOBaHMU COOPYXKEHUIN KNacca CeNCMOCTONKOCTH | Ha y4acTkax CeMCMUYHOCTLIO 9 6an-
nos u 6onee HeobxoanMble UCCNIEAOBAHUA U MEPONPUATUA o6ecneunBaloTca ¢ yuetom Tpebosanui [1].

4.11 TpeboBaHuMA K CEIICMOCTOMKOCTU CoopyeHuii no 4.10 aomkHbl ObITb 060CHOBAHBLI UCCNEAOBAHUS-
MM HagEXHOCTU U 3(hpHEKTUBHOCTU CrieLmarbHbIX KOHCTPYKLUIA aHTMCENCMUYECKON 3aluuThl, obecnevmnBato-
LLMX NPOYHOCTb U YCTOMYMBOCTb HECYLLIMX KOHCTPYKUMI OGBLEKTA NPU PaCHETHOM 3E€MIETPACEHUN.

4.12 B npoeKTax TPaHCMOPTHbLIX COOPYXEHUN Knacca CencMOCTOMKOCTU |, BO3BOAUMbBIX HA y4acTkax
CEeNCMNYHOCTLIO Bonee 9 Gannoe, cregyer npeaycMaTpuBarb YCTPOWCTBO CTaLMOHAPHOW CTAHLUMKU UHCTPY-
MEHTaNbHOro CEMCMUYECKOTO MOHUTOPUHIA, BKMIOYAA CEMCMUYECKNIA MOHUTOPUHT 3€MNETPACEHUI, UHKEHEP-
HO-CENCMOMETPUYECKUIA MOHUTOPUHI PEarupoBaHNA KOHCTPYKLMI HA 3€MNETPACEHUSA, re0ae3n4eckuii MOHU-
TOPUHT AepopMUPOBaAHUS TPYHTA, OBYCNOBIEHHOTO TEKTOHUYECKUMM NPOLIECCAMU N 3EMAETPACEHUAMMN.

MpumMmedaHne — WHCTPyMeHTarbHLIA CEMCMUIECKUA MOHUTOPUHT MOXET BKNIOMATLCA B Nporpammy pa6ot
CTaHLMI TEXHUYECKOrO MOHUTOPUHTA Ha TPaHCMOPTHLIX 06beKTax.

4.13 MpoekT cTaHuun pa3pabarbiBAETCsi N0 YTBEPKAEHHOMY 3aKa34YUKOM TEXHUHECKOMY 3a4aHUNIO reHe-
panbHOro NPOEKTUPOBLLMKA, COrNacoBaHHOMY OpraHu3aumei, NPMHMMaloLwen Ha ceBs dKkenyaTaumio CTaHUMK.

4.14 [JaHHble CEHCMUYECKOTO MOHUTOPUHTIA CrieayeT y4uTbIBaTh NpU paspaboTke AONONHUTENbHBLIX Mep
AHTUCENCMNYECKON 3aLLuMThl, 06ecneunBaloLLMX A0NTOBEYHOCTL 00bEeKTa M 6€30NacHOCTb ABWKEHUA NO HEMY
noes3aoB u aeTomobuneii. Pacxoabl Ha CEICMOMETPUYECKMIA MOHUTOPUHT HECET OpraHn3aumns, aKCnNyaTupyto-
LLIASA COOPY>XEHHUE.

5 TpaccupoBaHue gopor

5.1 MNpu TpaccUpOBaAHUM KENE3HbIX 1 aBTOMOOUIbHbIX 4OPOT B FOPHOW M NPEAFOPHON MECTHOCTU C NPOo-
SIBNEHUSIMM OMAacCHbIX FeorNorMYeckuX NPOLIECCOB NONOXEHMEe Tpacchl crieayeT BbiGupaTtb NO pesynbraram
CpaBHEeHus BapuaHTa 06x04a y4aCTKOB BO3MOXHbIX MPU 3€MMNETPSACEHUAX TEKTOHUYECKUX Pa3pbIBOB FPYHTA,
ckanbHbIX 006BanoB, OCbINeW, ONON3HEN, NAaBUH, Cenen, NPOBANoB IPYHTA B KAPCTOBbLIE NONOCTU C BapuaHTa-
MW BO3BEAEHUS 3ALLMTHBIX COOPY>XEHUI (ynaBnuBaloLMX U NOAMOPHBLIX CTEH, ranepen U aAp.) unu npeogone-
HUSA ONACHOTO y4acTKka ¢ NOMOLLbIO MOCTa (TOHHENS).

5.2 Mpu TpaccupoBaHuM AOPOr B CENEONAaCHbIX FOPHbIX AONMHAX HeoOxoAUMMO pacnonararb Tpaccy
BbILUE YPOBHA [BWKEHUS CEneBbiX NOTOKOB C YCTPOWCTBOM MCKYCCTBEHHBLIX COOPYXEHWIA AN nponycka Haj,
UMM nog AOPOroii Cenen, CycKkarLMXca B AONUHY U3 nonepeyHbiX noros. Mpu Heo6xoAUMMOCTU NepeceyeHus
pycen cenesbIX NOTOKOB CriefyeT BbIGUpaTh CTBOPLI, IA€ Cenu NPOXOANAT B OAHOPYKaBHbIX pycnax ¢ Haubonee
YCTOSABLUMMUCS XXUBbIMU CEYEHUAMM.

5.3 Mpu TpaccupoBaHUM Xemne3HbIX 40POr cneayeT usberatb pasmMeLeHnsa NNOLWAA0K Noj CTaHLUMU ¢
pasaenbHble MYHKTHI B Mpeaenax 0non3HeonacHblX, CENeonacHbIX U JTAaBUHOOMACHbIX YY4aCTKOB CKIMOHOB.

5.4 TpaccupoBaHue >kene3HbIX 1 aBTOMOBUIbHBIX 4OPOr BAOMb LYyHAMUONACHBIX OEperoB MOpeit AOmK-
HO BbINOJHATLCA NO Pe3ynbratam CPAaBHEHUSI BAPUAHTOB Pa3MEeLLEHUA TPACChl HAa PaCCTOSTHUM OT ype3a BOAbl,
pacCcYMTaHHbIM NO YAANEHUIO HAKaTa BOSMH LyHaMu, U BapuaHTa C yCTPOWCTBOM 3aLUUTHLIX COOPYXEHUI OT UX
BO34EMCTBUA Ha JOpOry.

5.5 Tpacca goporu gomkHa BblIOMpaTbCs, Kak npaBuno, ¢ 06xoa40M MECT BbiXO4a HA 3EMHYIO MOBEPX-
HOCTb BO3HMKAIOLLMX NPU 3EMMNETPACEHUAX TEKTOHUYECKUX Pas3pbiBOB. BO3MOXHOCTL BbIX0OA4a HAa NOBEPXHOCTL
TEKTOHMYECKUX Pa3pLIBOB, UX BMA U APYrMe XapakTepUCTUKU CrieayeT yCTaHaBnuBaTb MpU U3bICKAHUAX NO
JAaHHbIM CEMCMOTEKTOHMYECKUX UCCNea0BaHUN.

MpumedaHne — [pu HeOBXOZMMOCTH YCTPOCTBA MOCTa (TOHHENS) B MECTaxX BO3MOXHOIO BbIXOZ @ Ha NoBepX-
HOCTb TEKTOHWYECKUX Pa3pLIBOB HEOBX04MMO MpeayCcMaTpUBaTh 3aLLMTY OT HUX UCKYCCTBEHHBIX COOPYXeEHHIA.

6 3emnsaHoOe NonoTHO

6.1 Npu NPOEKTUPOBAHWUM 3EMIITHOTO NONOTHA XKEMe3HbIX, aBBTOMOBUIBHBIX U FOPOACKUX AOPOT B CENC-
MUYECKUX paioHax pasmepbl U hopMa 3eMIISIHbIX COOPYXEHUI ONPEAENAIOTCA HA OCHOBE pacqeToB o0LLen u
MECTHOI YyCTOWYMBOCTM OCHOBaHUI, CKITOHOB U OTKOCOB NPW CENCMUYECKOM BO3AENCTBUN C YHETOM YNIOTHE-
HUS1, YCUNEHUS UNM 3aMEHbI TPYHTOB, @ TAKXKE NPUHUMAsi BO BHUMAHWE KOHCTPYKTUBHbIE 3aLUMTHbIE MEPONPUs-
TUS, BbITEKAIOLLME U3 aHanu3a nocneacTBUIA PaspyLUMTENbHbLIX 3€MIETPACEHMWIA.

6.2 B KOHCTPYKLMSIX HacbiNen AOMNyCcKaloTCs 0CTaTouHble gedopmManmm U nospexaeHus (ocagku, cme-
LUEHUS], TPELUMHBI U AP.), HE NPUBOASALLME K NPEKPALLEHUIO ABWKEHUA TPAHCMOPTHLIX CPEACTB B pesynsrare
3EMIMETPACEHUS.
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6.3 Mpu COOpy>KeHUU Hacbinei xenesHblix, aBTOMOBUABHLIX U FOPOACKMX AOPOr AOMiHBLI COOMIoAaThHCA
cneaytowme mepbl obecneveHnsi CenCMOCTONKOCTH:

- YNNOTHEHUE FPYHTOB C obecneyeHnemM nokasarens NNOTHOCTN He Hwke 0,95 ¢ apMupoBaHUEM HaCHIMK
nNpu HEBO3MOXHOCTU AOCTATOUHOIO YNNOTHEHUS,

- OTCbINKa Hacbinein BbICOTOW bonee 12 M u3 pasHbIX FPYHTOB AOSMKHA BbIMOMHATLCA C pa3MeLLeHnEM
6onee TXENbIX IPYHTOB B OCHOBaHUU, 6Onee nerkux — B BEPXHEN YacTu Hacbinu;

- NpY MOCTPOMKE HACbINEN HA y4acTKax, CAOXKEHHbIX UMOM, TOPGOM, BOAOHACILLEHHBIM PbIXNbIM Ne-
CKOM, TEKY4EennacTU4HbIMU FMIMHUCTLIMU TPYHTaMU AOSDKHBI ObITb PACCMOTPEHbI BAPUAHTBLI 3aMEHbI UK YKpe-
nneHus cnabbiX IPYHTOB apPMUPOBAHNEM HUXHUX CAIOEB HACLINN FTEOCUHTETUYECKUM Marepuanom;

- Ha noAxoAax K MOCTaM Hacbinu Ha cnabblix OCHOBAHWUAX, B TOM YUCIE CIIOKEHHBIX CKITOHHbIMU K Pa3Xu-
KEHWIO BOJOHACLILLEHHLIMWU MENKUMU U NbINEBATLIMU NECKAMMU, AONYCKAETCA 3aMeHATb 6eperosbiMu npone-
TaMu MOCTa C NOTPY>KEHUEM HUXKHUX KOHLOB CBal MOCTOBLIX OMOP B CAOW NPOYHOrO rpyHTa, NogCTUNAIOLLEro
cnabble NOKPOBHbIE OTMOXEHUS;

- NOATONMNSAEMbIE HACKINKU HA NPUXMMHBIX Y4acTKax pek, 03ep U BOAOXPAHUIULL OIDKHBI UMETb 3aLLMT-
Hble YCTPOWCTBA (YKpENneHusi otkoca, 6epMbl U3 FOPHOI MACCbl, NOANOPHLIE CTEHBI), PACCUNTAHHbIE C Y4ETOM
CENCMUYECKOro BO3AENCTBUSA.

6.4 Mpu COOPY>XEHUU BBIEMOK HA XKEMEe3HbIX, aBTOMOOUNbHLIX U FOPOACKMX [OPOrax AOMKHbI BbINOJ-
HATLCA cnegyowue npasuna:

- NPV BOAOHACHILLEHHbIX FPYHTaX OTKOCOB BbIEMOK AOMXKHbI YCTPanBaTbLCA 3aKIOBETHLIE MONKW UMK KIO-
BET-TPaHLLEN C pasMepamMu, OCTaTO4HbIMY NS pasMeLLeHUs ONMbIBAIOLEro Npu 3eMNeTpACEeHUN rpyHTa;

- KPYTU3Ha OTKOCOB B CKarfbHbIX FPYHTax Ha3Ha4aeTcsl B 3aBUCMMOCTU OT CTEMNEeHU BbIBETPENOCTU M
TPEeLUMHOBATOCTM CKarnbl C YCTPOMCTBOM 3aKIOBETHOM NOMKWU UMW KIOBET-TPAHLIEeN AN pa3MeLLeHns oCbinato-
LLErocsi Npu 3eMnNeTpPsiCEHUN TPYHTA UK C 3aLUMTON MOBEPXHOCTM OTKOCA OT BbiBarna KpynHbix 0610MkoB (00-
TNULIOBOYHOI CETKOW, HabpbI3r-6eToOHOM U ap.);

- NpW YCTPOWCTBE 3EMIIAHOTO NOMOTHA Ha KOCOropax OCHOBHYIO NMOLWAAKY, Kak npaBumno, cneayer pas-
MeLLAaTh MOSIHOCTLIO Ha NOMKe, BPe3aHHOW B CKMOH, HAAOTKOCHAsA YacCTb NOSTYBLIEMKU HA CKIIOHE Kocoropa
AOJDKHA NPOBEPATHCA HA BO3MOXHOCTb BO3HUKHOBEHWA CKanbHO-0BBAasIbHBIX SIBIIEHUA C YTOYHEHUEM CEeWC-
MWYHOCTU MO BbICOTE KOCOropa;

- Ha CKIOHaxX A0NWH PekK B KPMONMMTO30HE NP NEpeCceYeHnn KpYNHOrMbIOOBbIX OCbINEN (KYPYMOB) KpYTU3-
Ha OTKOCOB A0IMKHA Ha3Ha4aTbCA N0 YCNOBMIO UX CENCMOYCTONYUBOCTU, HO He Kpy4e 1:1;

- pacyeT yCTONYMBOCTU CKANbHbIX OTKOCOB AOIMKEH BbINOMHATLCA HA OCHOBE U3YYEHUA PELLETKN TPeLLu-
HOBAaTOCTU C OLIEHKON MONOXEHUS BO3MOKHBIX MOBEPXHOCTEN 0OPYLUEHUS.

6.5 Mpu NpoekTUPOBaHUM 3EMIISIHOTO MOMOTHA HA y4YacTKax cXoAa CHEXHbIX NMaBWH, kapcta u B6nu3u
NNOTUH BOAOXPAHUMULL HEOOXOAUMO NPEAYCMATPUBATL CMEAYIOLLME 3ALUUTHBIE MEPONPUATUA:

- Ha yyacTkax NaBWHHOW ONACHOCTM y4acTku naBuHOCOOpa AOMKHbI 000PYAOBATLCA COOPYXEHUAMU
NaBUHONPEAOTBPALLEHUS U NMABUHOTOPMOXKEHUS B BUAE CETYATLIX 3a00pOB, CTEH, TPAHLLENH u Ap.;

- Ha yyacTkax kapcra HeobXxoAMMO MPOBEPSITb BO3MOXHOCTL OOPYLUEHUS CBOAOB FPyHTA Haj Kapcro-
BbIMW MOMOCTAMMW NPU 3eMMETPACEHUN U OCYLLECTBNATb NPU HEOOXOAMMOCTU MEPONPUATUA NO 3aNONHEHNIO
nonoCTH, YCUIEHMWIO TeNa Hackinu apMmupoBaHuem unu obxoaa yyacrka Kapera;

- Anst aopor BO6nMM3n nNroTuH BOAOXPaHUNULL, HE0BX0AMMO pacCMOTPETb BO3MOXHOCTb OOPYLLUEHUS rop-
HbIX MaCC CO CKJIOHOB MpPMW 3eMINETPSICEHUN B BOAOXPAHUIULLE C BbIXOAOM 00pasylolencsa BOfHbI B NONOCY
Joporu; B NofobHLIX Crnyvasx 3eMnsiHoe NosIoTHO OSHKHO NPOEKTUPOBATLCA C BO3BbILLEHUEM OPOBKM 3eMns-
HOrO MOMOTHA HajA YPOBHEM NOTOKA HE MeHee yeM Ha 0,5 M 1 3awuToN OTKOCOB BEpMaMn 1 YKpenneHnem,
paccYMTaHHbIMKU Ha BO3AEWCTBUE BOAHOMO NOTOKA.

6.6 Mpu NpoekTMpoBaHUM 3eMIISTHOTO NONOTHA Ha CKanbHO-0GBaNbHOM KOCOrope HeobxoauMbl Mepo-
NPUATUSA MO 3aLUUTE XKENe3HOA0POXHOro NyTu (Mpoesxen YactTun aBToMobuneHoNI goporu) ot o6sanos. B ka-
YeCTBE 3aLLMTHbIX MEPONPUATUIA cneayeT NpeaycmMaTpuBaTh YCTPOMCTBO 38aHKEPEHHON B CKNOH 3aLUTHOW
METanIMYeckon CETKU, 3aKpenneHne NOBEPXHOCTU CKMOHA OETOHHLIM NMOKPLITUEM, YCTPONCTBO ranepeu, pas-
MeLLeHne Mexay OCHOBHOM NMOLLAAKON U CKITOHOM 3aLLUMTHON CTEHbI UMK TPaHLUEN C pasMepamMu, 40CTaTou-
HbIMW ANsi ynaBnuBaHusi 06BanMBatoOLLEroCst CO CKIIOHA rpyHTa.

7 BepxHee CTpOeHMe NyTU 1 AOPOXHas ogexaa

7.1 CeilcMOCTOMKOCTb BEPXHEO CTPOSHUS NYTY HKENE3HBIX 0POT U AOPOXKHOM 0EXAbl ABTOMOGUNbHBIX
(ropofckux) AOPOr AOCTUTAETCA 3@ CUET aHTUCENCMUYECKUX MEPOTNPUSTUIA MPU YCTPOHCTBE 3EMSISHOTO NOMOT-
Ha U 3aLUMTHBIX COOPY>KEHMII B NOMOCE 0TBOAA AOPOT.
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7.2 YKene3HoaOpOXHLIA MyTb, JOPOXHASA ogexaa U 0604MHbI aBTOMOGUNLHLIX AOPOr 3a npeaenamu
30HbI CTUXMIIHOTO BeACTBUSA AOSMKHBI COXPAHATbL IKCNNyaTaLuMOHHbIE CBOWCTBA, MO3BONAIOLLME OCYLLIECTBNATL
JABWXXEHWE Noe3noB U aBTOMOOMNEl C YCTAaHOBSIEHHON CKOPOCTLIO W rPy30MOABLEMHOCTLIO B Mi0b6oe Bpems
roza, BKMio4as BeCEHHee MNOJIoBOAbLE, a TaKkke B Nepuoa BbiNAaAeHUS NMBHEBLIX AOXAEN B Lenax obecneve-
HUA B HeobxoauMom obbeme aBapuiHO-cnacarenbHbIX paboT U BO3MOXHON 9BaKyaLUn HaceneHnst U3 30Hb!
pa3spyLMTENbLHOTO 3eMIEeTPSICeHUs1, COBMABLLIETO N0 BPEMEHU C HEONAroNPUSATHLIMU NOFOHLIMU YCINOBUSIMMU.

7.3 B ceiticMn4ecknx painioHax creayeT npeaycMaTpuBarh pesepBMpoBaHue Heo6xoaMMoro 3anaca perb-
COB, LUNAN 1 APYruX AMEMEHTOB MYTH, a TAKKE CTPOUTESIbHBIX MaTePUaros AN YCTPaHeHNs NOBPEXAEHUIA Ha
Joporax, BO3HUKAIOWMX B pe3ynbrate pa3pyLUMTesibHOro 3emneTpaceHnss. O6bem BO3MOXHBIX NOBPEXIEHUIA
nyTu (AOPOXKHOW 0AeXAbl) U AONOMHUTENBHOIO pe3epBUPOBAHUS KOHCTPYKLUMIA U MaTepuarnos OLIEHMBAETCA
NPOEKTHON OpraHn3aLuen No TEXHMYECKOMY 3a[laHuMIO 3aKa3dynKa C UCNOSb30BaHUEM NPaBUS OLIEHKU MOBPEX-
AEHUI AOPOr NPU 3eMNETPSACEHUSAX B OTAANEHHbIX U TPYAHOAOCTYNHBLIX panoHax.

8 MocTbl

8.1 PacnonoxeHune MOCTOB

8.1.1 CeiicMOCTOMKOCTb MOCTOB JOCTUFAeTCs pasMeLLEHUEM COOPYXKEHMIi Ha BnaronPUATHLIX B CEICMU-
YECKOM OTHOLLEHMM y4acTKax, NPaBuIlbHbLIM BbIOOPOM CUCTEMBI MOCTA, MPUMEHEHNEM PaLUOHANbHLIX CXEM
nepeaavnm CEMCMUYECKON HArpysku Ha OMOPbl, YCUNEHUEM HECYLIMX KOHCTPYKLMIA NO pacyeTy, ocyllecTene-
HWEM cneuunanbHbIX KOHCTPYKTUBHBIX aHTUCENCMUYECKUX MEPONPUSATUIA, UCMIONb30BAHUEM NPOYHBIX U NErkux
maTtepuanos, 4ONyCKaloLUX pa3BUTUE NNacTuieckux aecopmaumii, BbLICOKUM Ka4€CTBOM BbIMOSIHEHUS CTPOU-
TENbHO-MOHTaXHbIX PabOT Npu NOCTPOMKE, KANMUTANbLHOM PEMOHTE U PEKOHCTPYKLIUN COOPYXEHUN.

8.1.2 Mecra MOCTOBbIX NEPEX0A0B Yepe3 OonbLUMe peku cneayeT BbiOUpaTb Ha NPAMbIX y4acTKax ped-
HbIX JONUH C WHXXEHEPHO-Te0NorMYECKMMU YCITOBUSIMU, AONYCKAOLWUMU ONUpaHue pyHaamMeHTOB Oonop Ha
NPOYHbIE MANOCKUMAEMBIE TPYHTBI.

8.1.3 30Hbl CEHCMOTEKTOHUYECKNX AUCTOKALIMIA (TEKTOHUYECKMX PBOB U YCTYNoB), 06pasyiowmx B pyc-
nax pek noporu u aaMm0bl, Ha Teppacax U CKIOHax — AONUHbI NPUTOKOB U CyXOA0MNOB, CNeayeT paccmarpu-
BaTb KaK y4acTku, HeGnaronpusTHeIE ANs pasMeLleHUss MOCTOB.

8.1.4 Mpu HEBO3MOXHOCTM U3GexaTb NOCTPONKM MOCTA HA Nepecev4eHUn C aKkTUBHbIM TEKTOHUYECKUM
pa3nomMoM (pyHAaMEHTbI OMOP AOSKHLI ObiTh BLIHECEHBI HA KPbINIbA Pasnoma 3a npeaenb! 30Hbl TEKTOHUYe-
CKOro Apo6neHus ropHbIX NOpoA, noadepMeHHbIe NNOLWAAKM ONOP yLWMPEeHbl, 6anoyHbie pa3pesHble nponeT-
Hble CTPOEHUsi 0O6beaMHEHbI B LIENOYKY CBA3AMMU, MPeAOoTBpaLLaloLmMM 0OpyLIeHNEe KOHCTPYKLUIA Npu CABUTE
OTAENbHbIX ONOP BAOMbL OCK MOCTA.

8.1.5 K HebnaronpusTHbIM A5 CTPOUTENLCTBA MOCTOB Yepes Gonblune peku, BOAOXPaHUAMLLA U MOp-
CKWe NponuBel CrneayeT OTHOCUTL Y4aCTKM TEPPUTOPUIA U akBaTopUi, HAABOAHLIE N NOABOAHLIE CKMOHbI KOTO-
PbIX CNOXeHbl CEICMUYECKN HEYCTONYMBLIMW NECYAHO-FMMHUCTBIMU OTSIOKEHUSIMU, 0Opa3yIoLWLMMU NpU 3eM-
NETPACEHUSAX OMON3HU U BOAHO-NECYAHbIE MOTOKM.

8.1.6 Mpu NpoeKkTMpPOBaHMK MOCTOB HA CEMCMMUYECKU HEYCTOWUMUBLIX CKNOHaX HeobxoauMo npeaycma-
TpuBaTb KOMMNNEKC Mep (apeHupoBaHue, BOLOOTBOA, YCTPONCTBO NOANOPHLIX COOPY>XEHUI U ap.), obecneyu-
BaOLMX YCTOMYMBOCTb MOKPOBHbIX OTIIOXEHWUIA NPU 3EMITETPACEHUU PACHETHOW CUAbI.

8.1.7 Onopbl MOCTOB HE AOMKHbI pacrnonaraTbCs B MECTax NepemeLLeHna NOABOAHbIX MOTOKOB PbIXIbIX
MOPCKMX OTNOXEHWIi 1 BONMM3KN rpsisaeBbIX BYNIKAHOB. [1pn HEBO3MOXXHOCTM M36exaTb NOCTPONKKU ONOP MOCTA HA
NoABOAHOM CKIOHE, NOKPLITOM PhIXIbIMU UlaMK U Neckamu, HeoBxoaUMO PacCHUTLIBATL ONOPLI HA TMAPOAU-
HaMU4eCcKoe JaBneHue BOAHO-NECHAHOro NoTokKa.

8.1.8 Mpu NpoeKkTUpOBaHUM BUAAYKOB YEPES AONMHBI C KPYThIMKU GopTamu, CroXeHHbIMU BbIBETPENbIMU
cKanbHbLIMK nopogamMu, HeobxoaMmo npeaycmaTpusaTe Mepbl NPOTUB CEMCMO06BanoB B CTBOpE BMaayka,
BKNOYAs yAaneHwe HeyCTOWYMBbLIX rMbI6 M 3aKpenneHne CKNOHOB C NOMOLLbLI GETOHHOrO UK CeT4arToro no-
KpbITUS.

8.1.9 Onopbl MOCTa Yepes ceneonacHble AONMMHY PEeKM UMM CYyXOA40I AOMKHbI ObITb PACTMONOXEHb! BbILLIE
MakcumaneHoro 3a nocnegHue 100 net ypoBHA CENeBOro NoToka, onpeaensaemMoro no gaHHbIM 0BLUMX nHxe-
HEPHO-TeoNnornYeCKNX U3bICKaHWIA.

8.1.10 Npu NPOEKTUPOBAHMU MOCTOB B YCTbSIX PEK U Yepe3 MOPCKMEe NPONMUBLI HA LlyHAMUONACHbIX NO-
Gepexbax Mopei Heo6xoanMo npeaycmaTpuBaThk NPONyCK BOSHbI LyHamu (Bopa) nog Moctom. Onopsl MocTa
crnegyeT pacnonaraTe Ha BO3BbILLEHHbIX GeperoBbIxX Teppacax UM pacCcyUTLIBATL HA rMAPOAMHAMUYECKOE
JaBneHune BOMHbI LyHaMu. HU3 nponeTHbIX CTPOEHUI AOMMKEH BO3BLILLATLCA HE MEHEE YeM Ha 1 M Haj ypoB-
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Hem Gopa. YpoBeHb 60pa NpMHUMAETCS COOTBETCTBYIOLLIMM BEPOSATHOCTM NpeBbileHus 1 % B rog Ang MOCTOB
knaccos cencmocTonkocTu |, Il u 2 % B rog Anss MOCTOB Knacca CemcMocTonkoctwm lll.

8.2 OCHOBHbIE TPE6OBaHUA K KOHCTPYKLMU

8.2.1 Npu NpoeKkTMpoBaHUU MOCTOB B CEMCMUYECKMX pailOHaxX cneayer npegycmarpuearb NPpUMEHeEHue
marepuanoB, COOTBeTCTBYOLMX TpeboBaHusim CI 35.13330.

8.2.2 B ceiicMUYECKUX panoHax AoNyCcKaeTcs NPOeKTUPOBAaTh:

- MOCTbI C pa3pe3HbIMM MPOMNETHLIMU CTPOEHUSIMU B BUAE CTarbHbIX, XKeNne306E€TOHHbIX U CTanexeneso-
GETOHHbIX NAIMTHO-6aN04YHbIX KOHCTPYKLIMIA, CTanbHbIX (pepM, a Takke apok C BOCNPUHATLIM PacnopoM;

- MOCTbI C Hepa3pe3HbIMMU NPONETHLIMU CTPOEHUAMU;

- MOCTbI paMHOI U paMHO-HEpPa3pPEe3HOW CUCTEM;

- BUCAAYME U BAHTOBbIE MOCTBI;

- apOYHble LUapHUpPHbIE U BecLuapHUPHbIE MOCTbI, B TOM YXUCME apO4HblE MOCTbI CO CBOZIAMM U3 CTarlb-
HbIX FOYPUPOBAHHbLIX OLIMHKOBAHHbIX NUCTOB, COEAMHEHHBbIX BonTamu.

8.2.3 Mpu paccMoTpeHMn BapMaHTOB MOCTOBOTO Nepexoaa crneyetr MMETb B BUAY 0COGEHHOCTU MOCTOB
6ano4yHoli CUCTEMbI C PAa3PE3HLIMU BHELLHE CTATUYECKW ONPEAEnUMbIMUA NPONETHbIMK cTpoeHusiMu. K npeu-
MyLuecTBam 6ano4yHomn pa3pe3Ho CUCTEMbI OTHOCUTCSH HE3ABUCUMOCTb HAMPSDKEHUI B NPONETHLIX CTPOEHUSAX
OT 0CajoK U CMELLeHWn BAONb OCU MOCTa hyHAAMEHTOB OMop. B MHOronponeTHbiXx MOCTax cencMuyeckas
Harpyska OoT MaccCbl BEPXHETO CTPOEHUSI B HANPaBIeHUW OCU MOCTa pacnpesensercsa mexay onopamm 6onee
paBHOMEPHO, YeM B HepaspesHou cucreme. MocCTbl paspe3Hoi CUCTEMbI OTNIMYAIOT NPUTOAHOCTL K 3 dekTns-
HOMY YCUIIEHMIO B NpoLecce JKennyarauum U BO3MOXHOCTb COKpALLEeHUs1 CPOKOB BOCCTAHOBUTENbHBLIX paboT
nocrne paspyLUMTENbHOTO 3eMIETPACEHUS.

8.2.4 K 0OCHOBHbIM Hej0CTaTkaM BCEX TUMOB Pa3pe3HbIX NPONETHbIX CTPOEHUN OTHOCATCH BO3MOXHOCTb
cABura U3 NPOEKTHOro NonoXeHus1 BAOMb U NOMepeK 0CU MOCTa U NAAEHUE KOHCTPYKLIMIA C ONOpP Ha rPYHT Npu
semneTpaceHun. [na npeaoTspalleHns NageHna paspesHbiX MPONETHbIX CTPOEHUMA HA TPYHT OHW [ OSMKHBI
ObITk 3aKpenmneHbl Ha onopax ¢ NOMOLLI0 CeCMOCTOMKMX ONMOPHBIX YacTen UK cneLmarnbHbIX aHTUCENCMU-
YEeCKUX YCTPOWCTB.

8.2.5 MNpu cpaBHEHMU BAPUMAHTOB MOCTA HEOOXOAMMO YUYUTHLIBATL NPEUMYLLIECTBA HEPA3PE3HON CUCTe-
Mbl, NO3BONAKLIME NEPEKPbIBAaTL NPONETbl NOBLILUEHHON AJNUHbI, YTO AAET BO3MOXHOCTb YMEHbLUUTbL CTOU-
MOCTb OMOp NPU CTPOUTENLCTBE MOCTOB Yepe3 Oonblume peku, rmy6okue ywenbs u MOpckue NponuBbl Npu
3aneraHnm NPOYHbIX FPYHTOB NOA MOLLHOM TOSLLEN CriabbiX MOKPOBHbIX OTANOXEHWUI, A TAKKe NOBLICUTL YCTON-
YMBOCTb KOHCTPYKLIMKM B OTHOLLEHMM cBpoca C onop Npu 3eMIEeTPSACEHUN N0 CPABHEHUIO C Pa3pe3HbIMU NPO-
NETHbIMU CTPOEHUSAMM.

8.2.6 B cnyyae ncnonb3oBaHUsl Hepa3pe3sHbiX MPOSIETHLIX CTPOEHUI C BOnbLUON COBCTBEHHON MAaCCON
cencmMmuyeckas Harpyska OT MacChl NPOMETHOTO CTPOEHMS, NepeaaBaeMasi Ha aHKepPHYI0 Onopy, Aenaer ee
KOHCTPYKLUIO ySI3BMMOI Npu 3emneTpsiceHusix. MNpu pacyeTHoM ceilcMmyHocTn 9 6annoe (hyHAAMEHT aHKep-
HOI Onopbl criedyeT 3aknaabiBaTh HA CKarbHOM FPYHTE UMW YMEHbLLATb CeHCMUYECKYIO Harpy3Kky Ha aHkep-
HYIO OMOPY 38 CYET U3MEHEHUS CUCTEMbI MOCTA, KOHCTPYKLMKU OMOP WU NPOSIETHOIO CTPOEHUA UMW NPUMEHEHUSA
cneumarnbHbIX aHTUCENCMUYECKUX YCTPONCTB.

8.2.7 Ina noBbILIEHNA CENCMOCTOMKOCTU M YMEHbLUEHNSA CTOUMOCTU MOCTOB C HEpPa3pPe3HbIMU NPOneT-
HbIMW CTPOEHUSIMU MPOAOSbHO-HENOABUXHbLIE OMOPHbIE YacTU MOryT ObiTb YCTAHOBMEHbLI HA ABYX U Gonee
rMOKUX ornopax, KOHCTPYKLMSA KOTOPbIX AOMMKHA ObITh paccyMTaHa Ha yCUNnus, BO3HUKAIOLWME B paMHO-Hepas-
PEe3HOI cucTeme npu N3MEHEHUW ANUHBI MPONETHOrO CTPOEHUS OT TEMNEPATYPHOTO BO3AEWCTBUA BO3AYLUHOW
cpeabl.

8.2.8 MNpy HEBO3MOXKHOCTM MPUMEHEHNUSI TMOKUX OMOP AOMYCKAETCSl YCTAHAaBNMBAaTh HA MOCTY Npepbl-
BaTenu konebaHuii Mexay NpPoneTHbIM CTPOEHWEM U orofioBkamu onop. MpepbiBatenu konebaHuii JOHKHbI
paboTaTh Kak >XECTKUE CBA3M MeXay NPONETHLIM CTPOEHMEM U ONOPaMU NPU 3EMNETPSICEHUU U BLIKIIOYATHCA
u3 paboTbl NPU MEANEHHbIX TEMNEPaTYPHbIX NePeMELLEHUNAX MaBHbIX 6anok. NpepbiBaTeNn AOMKHbLI pac-
npefensTb AENCTBYIOLLYIO BAOMb OCU MOCTa CEWCMUYECKYIO Harpy3ky OT MacChbl HEPa3pe3HOro NponeTHOro
CTPOEHUSI HA BCE ONOPbI NPONOPLUOHANBHO UX XKECTKOCTMU.

8.2.9 MNpu NpoeKkTUpOBaHUN MUNOHOB BUCAYUX U BAHTOBbLIX MOCTOB B pariOHax pacnpocTpaHeHus pas-
PYLLUUTESBHBIX CEACMUYECKUX BOSTH U3 TIyO0KUX 04aroB 3eMneTpsCeHni cneayet usberatb NPUMEHEHUs vpes-
MEPHO rMBKMX KOHCTPYKLIMIA NMUIIOHOB € NepMogoM cOBCTBEHHbIX konebaHuin no ocCHOBHOM hopme Gonee 3,0 C.

8.2.10 OnA ymeHbLIeHUst nepuoga cobCTBEHHbIX KonebaHui NMNoHOB HEOBX0ANMO PacCMOTPETL Bapu-
aHTbl KOHCTPYKLUMM C yBENUYEHUEM LUMPUHBLI ddacadHbIX FPaHEeR B HUXKHER YacTu U CY>KEHUEM BEPXHEN YacTu
MUINOHA, T. €. C NOHWXXEHUEM LIEHTPa Macc cuctembl. ADMEKTUBHO YMEHLLUUTL NePUo] COBCTBEHHLIX Koneba-
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HWIA NUOHA BAOMNbL OCU MOCTa MOXHO TaKXXe 38 CYET YCTAHOBKU NpepbiBaTenei konebaHuit Mexxay numoHOM K
6ankon »KeCTKOCTU C HENOABWXKHLIMW OMOPHBLIMU YaCTSAIMU HA MACCUBHOM aHKEPHOM YCTOE.

8.2.11 ApouHble xene3006eToHHble BecluapHUpHbIE MOCTbI AONYCKAETCA MPUMEHSATb NPU BO3MOXHOCTU
onvpaHusa MacCUBHbLIX PYHAAMEHTOB OMOP Ha CkanbHOE OCHOBaHWe. HaacsogHoe cTpoeHne BonbLmx apoY-
HbIX MOCTOB C €301 NOBEPXY CriefyeT NPOeKTMPOBaTb CKBO3HbIM C MPUMEHEHUEM CTOEK-CTEHOK, OMOHOIMM-
YEHHbIX C apkamu U1 MIMTON NPOe3XKen 4acTu.

8.2.12 INpu HEBO3MOXKHOCTU ONUpPaHUS (DYHAAMEHTOB Ha CKarbHbIN FPYHT AOMNYCKAETCHA NPUMEHSATL KOM-
GUHUPOBaHHYIO CUCTEMY C €340 NOBEPXY B BUAE CTanbHOW ABYXLIAPHUPHOW TMBKON apku, o6beaANHEHHOM’
CTOMKamu ¢ 6arnkom XeCcTKOCTHU.

8.2.13 Npu NpoeKkTUPOBaHUM BBLICOKMX 3CTaKaz AONYCKAETCH NPUMEHEHME >Kene306EeTOHHbIX onop ¢ rub-
KAMMW NapHbIMU CTONKAMKU U HEePa3pe3HbIM NPONETHbIM CTPOEHWEM, ONEPTbIM Ha rMOKWe Onopbl C NOMOLLBIO
NpOoAOMbHO-HENOABMKHBIX OMOPHbIX YaCTeN.

8.2.14 MNpu npoeKkTMpPOBaHUU BUAZYKOB MOTYT MPUMEHATLCA PAMHbIE MOCTbI C KECTKUMM y3namu mexay
cTanbHON bepmMor U CTOMKaMM, BbIMOMTHEHHbIMWU B BUAE CTalbHbIX CTEPKHEBbIX KOHCTPYKLUWA, B TOM 4ucne
HaKIMOHHbIX C LLAPHUPHLIM ONMUPAHMEM HA CKanbHOE OCHOBAHWUE.

8.2.15 [Ina yMEHbLUEHUSI CENCMUYECKONW Harpy3Ku XKEnNe3HoA0POXKHbIA NYTb HA BUAAYKax CO CTarnbHbIMU
NPONETHbIMU CTPOEHUAMM JOMNYCKAETCA MPOEKTUPOBATL C €340M Ha MEeTannMyeckux nonepeynHax, esgosoe
MONOTHO Ha aBTOAOPOXHbIX U FOPOACKMX BUAJYKax CreayeT ycrpansarb N0 OPTOTPOMNHON NIUTE.

8.2.16 Apo4Hble CBOAbI MOCTOB, COBMpaemMble U3 METaNNNYECKUX roPPUPOBAHHBIX FIUCTOB, HE AOIDKHbI
TepATb YCTOWYMBOCTL NPU 3EMNETPACEHUN PaCHETHON Ccunbl. B crniyyae HeJOCTaTOYHOW YCTOMYUBOCTU apod-
HbI CBOA W3 CTaHAAPTHbIX SNIEMEHTOB CNeayeT yeunueartb pebpamm XECTKOCTH, Kene300ETOHHbIM NOKPbITU-
eM U U3MEHEHWEM COpTaMeHTa NMUCTOB.

8.2.17 MHOronponeTHble apoYHbI€ MOCTbI B BUAE MONYLIMPKYIBHBIX, MONULIEHTPUYECKMX U KOPODOBLIX CBO-
[10B U3 COOPHbLIX METANMYECKMX FOPPUPOBAHHbBIX JIMCTOB AONYCKAETCA NPUMEHSThL NPU NEPECEYEHUN JOPOTOW
MENKOBOAHbIX U LUMPOKUX BOAHBIX Nperpaa. Mpu Beibope dopmbl CBOAA CrEAYET UMETL B BUY, YTO pacnpese-
NEeHNe HanpspKeHW B kKOPOOOBLIX CBOAAX MEHEE GraronpusiTHO, YeM B MOMYLIUPKYIIbHBLIX U MOMULIEHTPUYECKNX
apkax. COOTHOLLEHWE paanyCOB BEPXHEN YacTn KopoboBoro ceoaa u paauyca 60KOBOI 30HbI AOIDKHO ObITh HE
Gonee 4. Yncno NponeToB apoYHbIX MOCTOB CO CTarlbHbIMU ro)PUPOBAHHBLIMU CBOAAMU HE OrPAHUYUBAETCA.

8.2.18 CBOAbl M3 METANMMYECKUX rOPPUMPOBAHHBLIX IMCTOB AOSMKHBI ONUPATLCA HA (PyHAAMEHTbI MENKO-
ro 3anoXXeHUs Unu cealiHble PyHAAMEHTbI, KOHCTPYKLUS KOTOPbIX ONPeaenseTcs pacyeToM C yH4ETOM UHXKe-
HEPHO-Te0NOrMYecKnX, rmaporeonornyecknx 1 reOKpMoNnorM4ecKuX yCnoBuin CTpOUTENsHON NNOLWAAKA.

8.2.19 lNpoekTHOe NONOXXeHWe NPOMETHbLIX CTPOEHUI MOCTOB BCEX CMCTEM HE AOMKHO M3MEHATLCA B
pesynbTaTe 3eMNeTPSCEHUs. YCTOWYMBOCTb NPONETHLIX CTPOEHUI NPOTUB CABUIa U ONpokuabiBaHus obecne-
YNBAETCSH XECTKUM COeAMHEHWEM NPONETHbLIX CTPOEHU apOYHBIX U PaMHbIX 6ECLUIaPHUPHBIX MOCTOB C OMO-
pamu, CENCMOCTOWKMMM OMOPHBLIMK YACTIMU U aHTUCENCMUYECKUMU YCTPOICTBAMU MOCTOB C LUAPHUPHBLIMU
COeANHEHUAMU NPONETHLIX CTPOEHUI C ONopamu.

8.2.20 CeNcMOCTONKME OMOPHbIE YACTU AOIMKHbI NepeaaBaTb C NPONETHLIX CTPOEHUI HA ONOPbLI pac-
YeTHble Harpysku, AeiiCTBYIOLIME BAOMbL WM MOMEPEK OCM MOCTA, a Taike npeaoTspawiare nogbpacbiBaHue
OMOPHBIX Y3N0B NPONETHBLIX CTPOEHUN.

8.2.21 CelicMOCTOlKUE OMOpPHbIE YacTu HE [I0IDKHbI NPENSATCTBOBATb HE3aBUCUMBLIM KoneGaHusM co-
CeHUX CEKUMI MOCTA, pasfeneHHbiX AedOpMaLMOHHLIMU LLUBAMU, a TaKKe NOBOPOTY B NfaHEe NPONETHbIX
CTPOEHUIi 13-3a pasnuuus aMmnNnuTyz konebdaHui orornoBkoOB OMOP MOCTA.

8.2.22 lNMpu HasHaYeHUn LWMPUHLI AeDOPMALIMOHHbLIX LLUBOB HEOOXOAMMO YYUTbLIBaTb OTHOCUTENbHbIE
nepemMeLLeHns Npyu 3eMNeTpCEHUM KOHLIOB NMPONETHbLIX CTPOEHUIA, pa3aeneHHbIX AeP0PMALMOHHBIM LLBOM.

8.2.23 B cny4asx HEBO3MOXHOCTM 00eCneyYnTb YCTOMYMBOCTb MOMOXEHUS NPONETHLIX CTPOEHUI NPU
3EMIETPSACEHUN C NOMOLLbIO OMOPHBLIX YacTel B CENCMOCTOWKOM UCMONMHEHUU HEOOXOAUMO BKMIOHYATL B CO-
CTaB NpoeKTa cneynanbHble aHTUCEeCMUYEeCKne YyCTPOMCTBA.

8.2.24 MNpumMeHeHne aHTUCENCMUYECKMX YCTPOUCTB HEOOX0AUMO NpeaycMaTpuBaTb NPU NPOEKTUPOBa-
HUM MOCTOB B panoHax CelCMUUYHOCTLIO 9 U 10 6annos, BKNOYasn:

- 06beKThI, pacnonoXeHHble BONMU3N akTUBHLIX TEKTOHUYECKMX Pa3foOMOB (B 30HAaX 04aroB BO3MOMXHbIX
3eMneTpsaceHnin);

- COOPY>XEHUA HA y4acTKaxX NPOSBNEHUS BTOPUYHBIX A(PAEKTOB 3EMNETPSACEHUIA, BKNIOYAA LIYHAMMU,;

- MOCTbI, PAaCNOSIOXEHHBIE HA KPUBLIX B NNaHe;

- MOCTbl C KOCbIMU B NJIAHE NPOSIETHBIMU CTPOEHUSIMU;

- MOCTbl C Nepuoaom cobCTBEHHBbIX KOnebaHui B ropM3oHTanbLHO| nnockoctu 6onee 1,5 ¢;

- BCe 00BbEKTbI Knacca CeMCMOCTOMKOCTH 1.
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8.2.25 AHTucencmuyeckue ycTpomcTsa HEOOXOAMMO MPUMEHATb Ans NpefoTBpalleHus obpylieHus
NPONETHbIX CTPOEHUI Ha FPYHT, NPeaynpexaeHus pa3pyLUeHUs rmasHbix 6anok npu ux nogdpacbiBaHum ¢ no-
cneAyloWMM NageHnemM Ha NnowaakM onupaHus, CMAr4eHusl yaapoB NPOMETHbLIX CTPOEHUM B BbICTynatoLwme
4yacTu Onop, coxpaHeHuss paboToCnOCOBHOCTU OMOPHLIX YacTer U AeOPMALIMOHHLIX LUBOB, YMEHbLUEHUA
CENCMMUYECKOWN Harpy3ku OT Mace, perynupoBaHns yCUIUA U NepeMELLIEHNIA B CUCTEME MOCTa NpU cercmmnye-
CKOM BO371ENCTBUN.

8.2.26 B kauecTBe aHTUCENCMUYECKUX YCTPONCTB CReayeT NPUMeEHsTbL paboTaloLme Ha NonepeYHyto Ha-
rPy3Ky XeCTKMe OrpaHUYUTENN rOPU3OHTaNbHbIX NepeMeLLeHNIt MPONETHbLIX CTPOEHUI (CTONOPbI), pacTarueae-
Mbl€ CEeCMUYECKOW Harpy3Koi aMemeHTbl (aHKEpPbl), CMArYaloLLUme yaapbl CMEXHbIX KOHCTPYKLmii (Bydepsl),
OrpaHnyYnBaKOLLUE OTHOCUTENbHbIE NEPEMELLEHNS KOHLOB COCEAHUX MPOMETHbIX CTPOEHUI CBS3MN (CLUENHbIe
YCTPOICTBA), NOrnoLaloLLmne aHepruio konebaHuii aemndepsbl, U3MEHSIOLLME XECTKOCTb U pacnpeaeneHue
YCUINUI B CUCTEME aMOPTM3aTopPbl U NpepbiBaTeny konebanui (npunoxexue A).

8.2.27 Onopbl 6an04HbIX MOCTOB B CECMUYECKMX panoHaxX cneayeT NpeuMyLLECTBEHHO NPOEKTUPOBAaTh
B BUAE MOHONMUTHbLIX, COOPHBIX U COOPHO-MOHOMUTHBIX XKeNe300ETOHHbIX KOHCTPYKLMIA CTONBYaToOro Unmu pam-
HOro TUMa, a TaKke B BUAE OMOP-CTEHOK. Pasmepbl NonepeyHbiX CeYEeHUn 1 apMUpOBaHue onop onpeaens-
I0TCA MO pacyety. B kauecTBe apmatypbl CreayeT NPUMEHsTb CTePXHU U3 apMaTypHOI CTanu, A0NycKatoLwen
pasBUTUE NnacTUYeCKknxX gedopmamii B yanax, CToMKax u purensax pam.

8.2.28 lpu NpPOeKTUPOBAHWUM MNUIIOHOB BUCAYUX U BaAHTOBbIX MOCTOB, ONOp BMAAYKOB [0OMNYCKAaeTCA
npegycmMaTtpuBaTtb NPUMEHEHUE CTanbHbIX KOHCTPYKLMIA.

8.2.29 B parioHax CeMCMUYHOCTbIO 7 1 8 6annoB MOTyT UCMOMNb30BaTLCH MOHOMNUTHbLIE GETOHHbLIE ONOPbI
U COOPHO-MOHOMUTHbIE OETOHHbIE ONOPbI C AOMNONMHUTENbHLIMA AHTUCEUCMUYECKUMU KOHCTPYKTUBHBLIMU 311e-
MeHTamu, o0ecnevymBatoLLMMmM HAAEXKHOE COEAUHEHUE OBNMULIOBOYHbIX BMOKOB MEXAY COO0M M C MOHOMUTHLIM
SIAPOM OMNOPbI, & TaKXKe CBA3b Tena onopbl ¢ NNUTON PyHAAMEHTa U OTONTOBKOM OMNOPbI.

8.2.30 lMpu npoekTupoBaHuM >kene3obeTOHHbIX ONop HeobGXoaMMO npeAycmaTpuBaTth 00si3aTenbHoe
KOHCTPYKTUBHOE apMUPOBAHUE NAWT CBaWHbIX POCTBEPKOB, MACCUMBHbIX PYHAAMEHTOB MENKOro 3anoxeHus,
HenpepbIBHOE BEPTUKANbHOE apMUPOBaHUE KOMOHH BbICOTON 40 9 M U OTHECEHME CTbika apMaTypbl KONOHH
BbICOTOI Bonee 9 M He MeHee YeM Ha 3 M OT BEPXHE rpaHn OyHAaMEHTHOW NIUTBI.

8.2.31 B cnyyasix npuMeHeHus onop 13 xene3obeTOHHbIX KOHCTPYKLUMI cTonfbyaToro Tuna B Buae ny-
cTOTEnNbIX 060MN0YeK M3 NPeaBapUTENbHO HAMPSAXXEHHOTO Kene3o6eToHa HeoBxoaUMO yCTpanBaTh aHKepbl Ha
ny4ykax u3 npoBonok. Mpu pacyeTHOW CENCMUYHOCTM 9 6anmnoB HE 4ONYCKAeTCA NPUMEHATL 6e3 aHKepoB Ha-
npsaraemyto CTepXXKHEBYI0 apMatypy amametpom 6onee 25 mm.

8.2.32 Mpu pacyeTHON CeNCMUYHOCTH 9 BannoB paMHbie ONOpbl ¢ BEPTUKANbHLIMKU CTOWKAMU KPYITIO-
ro NONepeYHOro CeYeHUs A0MNyCcKaeTCs NPOEKTUPOBaTh B BuAE 00bEAUHEHHbIX Xene306eTOHHbIM purenem
cTanbHbIx o6onovek (Tpyb), 3anonHsembix 6eTOHOM Ha Be3ycajouHOM LEeMEHTE C apMUpPOBaHMEeM BETOHHOTo
AApa apMmaTypHbIM KapKacoM.

8.2.33 Mpu pac4eTHOl ceiicMMYHOCTM 9 BannoB paccTosiHUE OT TOpLUa pa3pe3Horo NPOSIETHOIO CTpoe-
HUA A0 Kpas noadepMeHHON NNNTbl 4OMKHO YAOBMNETBOPSATH YCIOBUAM:

S270+05L npu L <100 m; 8.1
S=280+04L npu L > 100 m; 8.2

rae L — AnvHa NpONETHOro CTPOEHUSA, M;

S — paccrosiHue OT TopLia NPONETHOro CTPOEHUs A0 Kpas noadepMEHHON NANTLI, CM.

8.2.34 [InA ymeHbLueHns u3rnbaloLmx MOMEHTOB B CBasiX OT CEMCMMYECKON Harpy3ku ceaiHble yHaa-
MEHTbI onop 6onbLUMX MOCTOB NPU PACHETHON CEMCMUYHOCTU 9 BannoB crneayet NPOeKTUPOBaTb, MPUMEHAA
HaKMNOHHbIE CBaM B KpANHUX psaax CBaWHOro nomns. Yucno ceam, B TOM YUCIE HAKNOHHLIX, pasMepbl UX No-
NEepPEeyYHOro Ce4eHUs U Yron HaKMoHa yCTaHaBMMBAIOTCS paCYETOM.

8.2.35 lNpu pacyeTHOl CENCMUYHOCTU MeHee 9 6annoB cBaliHbie PyHAAMEHTbI ONop GOnbLIMX MOCTOB
[OMyCKaeTCA NPOEKTUPOBATb C BEPTUKANbHbLIMU XKene3006eTOHHbIMU CBasiMKU CeueHneM He meHee 600x600 mm
UM AMameTpoM He meHee 800 mMm.

8.2.36 Npu npoekTupoBaHuu hyHAAMEHTOB ONOP MOCTOB yOMHA 3aNM0XXEHNMS MACCUBHbBIX U CBaNHbIX
byHAAMEHTOB onpeaensieTcs U3 ycroBua NPOYHOCTU (PYHAAMEHTOB MO rPYHTY U YCTONYMBOCTU CIOEB IPYHTA,
npopesaembix (pyHAaMEHTOM.

8.2.37 MNpun HeoBX0AMMOCTM NOTPYXXEHUS cBai HA GonbLUylo rMybuHy yepes cnon cnabbix rPyHTOB A0-
NyCKaeTCsl UCMNONb30BaTh CTanbHbIE CBAU U3 TPyD unu cOOpHbIX Xene3obeToHHbIX 006004eK, a Takke MOHO-
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NUTHbIE >Xene300eTOHHbIE CBau B CTanbHbIX TPyOax U »kene3o0eTOHHbIX 060noYkax, OCTaBNAEMbIX B TPYHTE.
Ha noBepXxHOCTb CTarnbHbIX CBal HEOBX0ANMO HAHOCUTbL NOKPLITUE, CTONKOE K SNEKTPOXUMUYECKON KOPPO3un
B BOAOHACbILLEHHbIX FPYHTaX, BOAHOW Cpeje U 30HE NePEMEHHOrO0 yBrnaxHeHUs. XKene3o6eToHHbIE KOHCTPYK-
U1K cBai AOMKHbI ObIThb 3alLMLLEHbl OT BO34ENCTBUA arpeCCUBHON Cpeabl.

8.3 Harpy3ku n Bo3gencTeus

8.3.1 MNpu NpOEKTUPOBAHUN MOCTOB CENCMUYECKNE HArpy3kn cnegyeTt yuymTbiBaTb COBMECTHO C NOCTO-
SIHHBIMU Harpyskamu (BO34eNCTBUSAMU), CUNAMU TPEHUS B NOABUXHbLIX OMOPHbLIX YACTSIX, HArpy3kaMmm oT noa-
BMXKHOTO COCTaBA >KENE3HbIX, aBTOMOOUMbHBIX Y FTOPOACKMX AOPON, a TaKkKe C U3MEHEHUEM CBOMCTB IPYHTA,
GeToHa, cTanu U Apyrnx matepumanos (KOHCTPYKLUUIA) MPU CERCMUYECKOM BO3AENCTBUM.

8.3.2 K nOCTOAHHbIM Harpy3kam (BO34eNCTBUSAM) 0COBOro COMETAHUS OTHOCATCSA:

- Harpyska OT COOCTBEHHOIO BECA KOHCTPYKLUIA;

- rmgpocratmyeckoe gasneHune (B3BeLUMBaOLEE AeNCTBUE BOAbI);

- JaBrneHue noToka BOoAbl Ha ONOPGI;

- BO3J€NCTBNE yCaaKM U nonsyvectn 6eToHa;

- BO3eliCTBUE OCAAKMN IPYHTA;

- BO3[€NCTBNE NPEABAPUTENBHOIO HANPSXKEHNS Kene306eTOHHbLIX KOHCTPYKLWIA;

- perynupoBaHue yCUnuin B CTanbHbIX MPONETHLIX CTPOEHUSIX C XKene300eTOHHOW NIIMTON Npoesxen
YyacTu.

8.3.3 Koa(phnUMEHT HALEXHOCTU v, K MOCTOSIHHLIM Harpy3kam B COYETaHUM C CEHCMUYECKUM BO3AEN-
CTBMEM NMPUHNUMALOT PaBHLIM CPEAHUM 3HAYEHUAM ¥4, NpUBEAEHHbIM B CIM 35.13330.

8.3.4 Cunbl TPEHUA B MOABWXKHBIX OMOPHBIX YACTAX KAaTKOBOr0, CEKTOPHOrO U BAnIKOBOIO TUMOB, TAHMEH-
LManbHbIX U NIIOCKUX METaNNUYECKMX OMOPHBIX YacTAX, ONOPHbIX YacTAX C NPoKnaakaMu us groponnacra, a
TaKke B Ka4arlLmMxca CTonKax U nogseckax onpeaensatoT no ykasaHuam Cl1 35.13330, nonaras cunbl TpeHust
JEWCTBYIOLMMM B HEONAronpusiTHOM Ans pacCUUTLIBAEMON KOHCTPYKLIMU HanpaBreHum.

8.3.5 Npwu onpeaeneHun cun TpeHUA B NOABMXHBLIX ONOPHLIX YACTAX € NpoKnagkamu u3 oroponnacra,
paboTaloWmMMM COBMECTHO C MONMPOBAHHLIMU MIMCTaMKU U3 HEPXKABEIOLLEN CTanu, HOPMaTMBHOE 3HAYEHUE
KOoahpuLumeHTa TpeHNA HaxXO4AT Npu TemnepaType Bo3ayxa, paBHOW CpeaHErooBoi TemnepaType B Mecte
CcTpouTenbCcTBa 00LeKTa.

8.3.6 pu onpegeneHnn Harpy3oKk Ha aHKepPHbIE OMOPbl HEPa3pPe3HbIX MOCTOB PaBHOAENCTBYIOLLYIO CUI
TPEeHUs, NPUNOXKEHHbLIX K MPONETHOMY CTPOEHUIO CO CTOPOHbI NOABUXHBIX OMOPHBIX YaCTel, AOMYCKAETCA Npu-
HUMAaTb PaBHOW HYFIO.

8.3.7 CoBMeCTHOE AENCTBUE CEMCMUYECKUX HArpy3oK WM Harpysok OT MOABWXKHOrO COCTaBa, BKMKO4as
cuny TOPMOXeEHUS, TpebyeTca yunTeIBaTb NPU NPOEKTUPOBAHWUM XKENMEZHOAOPOXHBIX MOCTOB HA CKOPOCTHbIX
MarucTpansx, MarucTpansix ¢ NpeNMyLLECTBEHHO NAaCCaXMPCKUM ABUKEHUEM, 0COBOTrPY30HaNPSXKEHHbIX Ma-
rMCTPansx u XenesHogopoXxHbIX maructpanax kareropui I—IV no CM 119.13330.

8.3.8 Harpy3ku ot aBTOmMObOMNer COBMECTHO C CENCMUYECKUMU HArpy3KaMu yYUTbIBAKOT NPU NPOEKTUPO-
BaHMU MOCTOB Ha aBTOMOOUINbHbIX AOoporax obuero nons3oBanus kareropuin I—IV no CI 34.13330, a Takke
CKOPOCTHBIX FOPOACKUX AOPOrax U MarmcTpanbHbIX ynuuax 06LeropoicKoro 1 panoHHOTO 3HAYEHUS.

8.3.9 CoBmeCTHOE AENCTBUE CENCMUYECKMX HArPY30K U Harpy3oK OT NOABMXKHOIO COCTaBa AOMyCKaeTcd
He y4YuUTbIBaTh MPU MPOEKTUPOBAHUN >KENE3HOA0POXHbIX MOCTOB Ha Aoporax kateropuit V no CIM 119.13330,
Ha BHELUHWX NOABE3AHbIX NYTAX U BHYTPEHHUX NYTAX NPEANPUATUIA, MOCTOB HA BEAOMCTBEHHbIX aBTOMOOUIIb-
HbIX AOporax (3a UCKIOYEeHWeM Cryyaes, OFOBOPEHHbIX B 3a4aHUN HA NPOEKTUPOBaHUE).

8.3.10 CelicMnyeckune Harpysku He creayert yuuTbiBaTb COBMECTHO C Harpy3kamu OT TPaHCMOPTEPOB M
rOPU3OHTanNbHbLIX MONEPEYHbIX YAApOB NOABUXKHOIO COCTaBa Npu pacyeTe Xene3Ho40POXKHbIX MOCTOB, a TakkKe
C Harpy3kamu OT TSDKenblX OAMHOYHbIX YETbIPEXOCHBIX TPAHCMOPTHLIX eauHuy no cxeme HK, Harpyskamu ot
TOPMOXEHUS 1 OT yAapOB aBTOMOOUIEN B OrpakaeHne NPoe3xKen YacTu Npy pacyeTe MOCTOB HA aBTOMOOUIb-
HbIX U FTOPOACKUX AOpOrax.

8.3.11 HopmaTtuBHY0 BEPTUKANbHYIO HAarpy3Ky OT MOABMXXHOIO COCTaBa XenesHblX AOpOr crneayet npu-
HUMaTb B BUE PaBHOMEPHO pacnpeeneHHOW Harpy3ku MHTEHCUBHOCTBLIO eK, TC/M, 3arpy>asi OAuH nyTb Ha
mocTy. Mokasarenb K, 0603Ha4atoLwuMin Knacc Harpy3ku, Ans KanutanbHbIX COopyXeHuin paseH 14. Koaddu-
LUMEHT g, YYUTbIBAIOLLMIA OTCYTCTBUE B NOE3AE TSXKENbIX TpAHCMOpTepoB, paseH 0,85 npu AnuHe 3arpy>xeHus
10 25 m n 1,00 npu anuHe 3arpyxeHus 6onee 50 M. Mpu anuHe 3arpyxexus ot 25 1o 50 M KOIPDULMEHT ¢
onpeaensioT N0 MHTEPNONALMM.

8.3.12 [nA >xenesHo40POXKHbIX MOCTOB, PacnONOXEHHbIX HA KPMBOW B NiiaHe, CneayeT yYuTbiBaTb ropu-
30HTarnbHYIO NONEPEYHYI0 Harpy3ky OT LEHTPOBEXHON cunbl, onpeaensieMmyto cornacHo CI 35.13330.

11



CI 268.1325800.2016

8.3.13 HopmartueHasa BepTukanbHas Harpyska OT NOABWMXHOMO COCTaBa aBTOMOOWMBHbLIX U FOPOACKUX
[0pOr C KaXKA0N NOMNOChl ABMXKEHUSA AN KANUTarnbHbIX COOPYXEHUN NPUHUMAaETCA B BUAE paBHOMEPHO pac-
npeaeneHHon Harpy3kn MHTEHCUBHOCTLIO 0,1K TC/M, rae nokasatenb K paBeH 14.

8.3.14 NMpu ogHOBPEMEHHOM 3arpy>eHun ABYX U Bonee nonoc ABMXEHUS UHTEHCUBHOCTb Harpysku ot
asTomoGunen co BTOPOW 1 NOCNEAYIOLLMX NOMNOC YMHOXAIOT HA KOSM@ULIMEHT NOMNOCHOCTU S,, paBHbiIi 0,6.

8.3.15 lNpu y4yeTe cencmmyeckoro BO3AENCTBUA AUHAMUYECKUN KOIPULUMEHT 1 + p K Harpyskam ot
TPaHCMOPTHBIX CPEACTB >EMe3HbIX, aBTOMOOUMbHLIX U FOPOACKUX AOPOT CHYUTAIOT paBHbIM 1,0.

8.3.16 lNpu onpeaeneHnn pacyeTHON Harpysku OT TPAHCMOPTHBLIX CPEACTB HA MOCTY CrneayeT UCXOAUTb
U3 JOMNYyCTUMOW BEPOSATHOCTU 5 % NOABNEHMSA HA MOCTY BO BpEMS 3eMIMETPACEHUS pacyeTHON unu donee T4-
JKENOW NOABWMXKHOW Harpy3ku. MNonpaeka Ha BEPOATHOCTb OJHOBPEMEHHOTO BO3EMNCTBUA HA MOCT CTaTUCTUYe-
CKWM HE3aBUCUMbIX Harpy3ok 40CTUraeTcs YMHOXEHUEM PACHETHbIX Harpy3oK Ha KO3ppuLUMEHTbI CoYETaHNS.

8.3.17 KoabdmumeHT codeTanmsa n cneayeTt NpMHUMAaTh PaBHbIM:

1,0 — ANS NOCTOAHHBIX HArPY30K U BO3AENCTBUIN, CENCMUYECKUX HArPy30K, yYUTbIBAEMbIX COBMECTHO C
NOCTOAHHBIMW Harpyskamm n BOSLI.GVICTBI/IFIMI/I;

0,8 — Ana cencMUYEeCcKMX Harpy3ok, AeiCTBUE KOTOPBIX YYUTLIBAETCA COBMECTHO C Harpy3kamu Ot nog-
BUXHOIO COCTaBa Xene3HbIX, aBTOMOOUIbHBLIX U FOPOACKUX AOPOT;

0,7 — Ansa Harpy30K OT NOABWXHOTO COCTaBa >Kene3HblX JOpOor;

0,5 — Ansa Harpy30K OT NOABWXHOTO COCTaBa aBTOMOOMUIbHBIX U FOPOACKUX AOPOL.

MpumedyaHue — [na MOCTOB Ha 0coBOrpy3oHanNpsKEHHLIX KENe3HOA0POXHbLIX MarucTpansx, Ha aBTomaru-
CTparnsix kateropuu 1A, ckopoCTHLIX JOpOrax U MarucTpanbHbIX YruLuax o6LIeropoAckoro sHa4eHUst KoahULIMEHT codeTa-
HUS K HArpy3skam oT TPaHCMOPTHBIX CPEACTB MOXET ObiTh YBENMUEH M0 COMacOBaHUIO C 3aKa3uMKOM, UCXOAS U3 PaCYETHOIA
MHTEHCUBHOCTU ABWXEHUS.

8.3.18 BerpoBag u nenosas Harpysku, Harpyska OT HaBana Cyfl0B, TEMNEpaTypHble KnumaTuyeckue
BO3[€iCTBUS U BO3AENCTBME OT MOPO3HOIO NMy4YeHUs! rPyHTa COBMECTHO C CEMCMUUYECKUMU HArpy3kamu He
YUYUTbIBAIOTCA.

8.3.19 CelicMuuecKkue Harpy3ku, COOTBETCTBYIOLLME TOMUKAM curnon 7 6annoB u 6onee, AOMKHbl Y4u-
TbIBaTbCA COBMECTHO CO CTPOUTENbHbLIMW Harpy3kamu npy NpoeKTUpPOBAHWUKM MUIOHOB BUCAYMX U BAHTOBbIX
MOCTOB knacca cercmocTtoikoctu |. CelicMuieckas Harpy3ka OT Macchl NUMoHa, onanybku u apyrux oby-
CTPOMCTB OMPEAENAETCA, UCX0AA U3 CPEAHEro UHTEpBana BPEMEHU MeXAy 3eMNETPACEHUAMU Pac4ETHON
cunbl T=100 ner.

8.3.20 MNameHeHne npu 3eMNeTPACEHUAX CBOWCTB rpyHTa, OeToHa, CTanu U Apyrux Matepuanos (KOH-
CTPYKUMIA) yumnTbiBaeTca cornacHo CM 22.13330, CM 24.13330 n CM 14.13330.

8.3.21 Cenicmunyeckue Harpysku Ha MOCTbI CieayeT yvyuTbiBaTb B BUAE CUI MHEPLUUM YacTeil MoCTa U
NOABMXHOIO COCTaBa, yBENMUYEHHOrO (CEMCMUYECKOr0) AaBNEHUA rPYHTA HacbiNei N0AX0A0B HA YCTOM, a Tak-
e B BMAE CUN MHEPUUU OT NPUCOEAUHEHHBbIX K ONOpaM MAacC BOAbI U pPadxuXeHHOro rpyHta. lMpu onpe-
OerneHnn CeMCMNYECcKnX HarpysoKk, AenCTByIOWMX BAONL OCU MOCTa, Macca XenesHoAOPOKHOro cocTasa He
YUYUTBLIBAETCS.

MpumedaHune — [pu NPOEKTUPOBAHUN MOCTOB HEpa3PE3HOM, PAMHOI W apOYHOI CUCTEM CheayeT y4uTbIBaTL
BOMONHUTENEHbIE YCUMUS B KOHCTPYKLMSIX, BO3HUKAIOWME U3-3a Pa3nuyna HanbonbLUMX aMnaUTya U aCUHXPOHHOCTH ro-
PU3OHTaNbHBIX KorebaHuil BAOME U NoNepek 0CU MOCTa (hyHAAMEHTOB MOCTOBLIX OMOP NPU CyLLIECTBEHHOM Pasnuynn UX
OCHOBaHWii Mo celicMUYEeCKUM CBOCTBaM.

8.3.22 Cencmunyeckue Harpyskum OT Macc MOCTa cneayeTr onpeaenAtb CNeKkTpanbHO-MOAanbHbIM Me-
TOAOM C YYETOM Ynpyrux gecdopMauuii KOHCTPYKLMIA U NOAATAMBOCTU PECCOpP XKEeNe3HOAO0POXHOro CocTaBa.
|/|CI'IOJ'Ib3yeMble npu BbIMUCNEHUN Cu HEPLMN AUHAMUYEeCKne ANCKPETHbIE CXeMbl COCTaBNAIOT And MOCTa B
uenom unun ana otaenbHbIX yacren MOCTa, ABNALLNXCA CAMOCTOATENbHLIMU konebarenbHbIMU CUCTEMAMU.
B 060CHOBaHHbIX Cnyyasx AONYCKaeTCsl BbINOMHATL pacyeT No YNPOLUEHHbIM CXeMaM, BbIPAOOTaHHbLIM npak-
TUKOW NPOEKTUPOBAHUS U YYUTLIBAIOLLUMM CUMMETPUIO, OAHOPOAHOCTb U ApPYrMe CTPYKTYPHbIE 0COOEHHOCTU
KOHKPETHOIO COOPY>KEHUS.

MpumMmedvaHune — [Ipu NpoeKTMPOBaAHMN MOCTOB Kracca CEMCMOCTOMKOCTU | creayeT BbINOMHATL NOBEPOYHbIE
pacqeThl HECYLLIMX KOHCTPYKLMIA Ha Bo3elicTBIE B BUe akceneporpaMm konebaHuil rpyHTa, COOTBETCTBYIOLLNX CENCMUY-
HOCTU paiioHa CTpoUTeNbCTBA, C NpuBeAeHeM BeiGpaHHbIX 3anuceil K akceneporpaMmam TONM4YKOB pacHETHON 4N coopy-
KEHUSA CUMbl YMHOXEHNEM YCKOPEHWIA Ha nonpaBoYHble KoadduumeHTel cornacHo 8.3.30.

8.3.23 Mpu onpeaeneHnn ceiCMMYECKO Harpy3ku, HanpPaBneHHON BAOMNb OCM Bano4yHOro MOCTa, cneay-
€T CYUTaTh, YTO NPU CeiCMUYECKOM BO3AENCTBUM CUIbl TPEHWUSA B KATKOBLIX, CEKTOPHBLIX U BaNKOBbIX OMOPHbIX
4acTAX, ONOPHbIX YaCTAX C NpoKnagkaMu U3 hTOpOnnacra, a TakkKe B Kayarlolmxcs CTOMKax U nojBeckax
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npeoaoneBatTca. PacHeTHble CXeMbl COCTaBNAIOT AN OTAENbHbIX YacTel MOCTa, COCTOALLUMX U3 OAHOM OMo-
pbl 1 HEMNOABUXXHO ONEPTLIX HA HEE MPOMETHbLIX CTPOEHUA. JUHAMUYECKYIO PACHETHYIO CXeMy NMPUHUMAIOT B
BMAE YNPYro 3aKpenneHHOro B rPYHTE CTEPXKHA UMM CTEMKHEBON CUCTEMbI, UCTILITHIBAIOLLMX NEPEMELLEHUS
B NNOCKOCTU MocTa. MacCy NPOneTHbIX CTPOEHUI, UMEIOLLMX NPOAONbLHO-HENOABUXKHLIE ONOPHbLIE YaCTU Ha
JaHHOI Onope, OTHOCAT K YPOBHIO LLIAPHWPOB HEMOABDKHbBIX OMOPHbIX YaCTEN.

8.3.24 Monepe4Hyto K 0cn 6ano4yHOro MocTa CeMCMUYECKYI0 Harpy3Kky AONycKkaeTcs onpeaensrs Ang ot-
AenbHbIX ParMeHTOB COOPYXEHWUS, COCTOALLMX U3 OAHOM ONOPbI U NPUCOEANHEHHON K ONMOPEe MaccChl, paBHOM
MONOBMHE MAaccChbl ABYX MPUMbIKAOLMX MPOMETHLIX CTPOEHUIA. PacyeTHyo cxeMy dyparmMeHTa mMocTta npuHu-
MalT B BUAE YNPYro 3aKPEnreHHOro B NPYHTE BEPTUKANbHOMO CTEPXHSI UNKU CTEPXKHEBOW CUCTEMbI, UCTbI-
TbIBAKOLLMX MEpPeMELLEeHNA U3 NOCKOCTU MocTa. [pUcoeanHEHHYIO MAcCy NPOMETHLIX CTPOEHUI OTHOCAT K
UX LeHTpam TsecTu. [pu coMeTaHMn CeiCMNYECKOro BO3LENCTBUA C HarpyskaMmm OT NOABMXKHOIO COCTasa
JKEMNe3HbIX, aBTOMOBUNBbHBIX U FOPOACKUX AOPOr B PACHETHOW CXEME YUYUTLIBAIOT TaKXKe NMONOBUHY CYyMMapPHOW
MaccCbl BPEMEHHOWN BEPTUKANBHOW HArpy3kn Ha NPUMbIKAIOLLMX K OMOPe NPONETHLIX CTPOEHUAX.

8.3.25 Npwu BbIMUCNEHUN CUIN MHEPLMK B CUCTEME MOCTAa CreayeT NCNOSb30BaTh ANCKPETHbIE PACYETHbIE
CcXeMbl. HOpMaTMBHbIN BEC KOHCTPYKLUMIA U NOABMMXKHOIO COCTaBa YMHOXAKOT Ha KOSMPULIMEHTLI HAAEXKHOCTH,
MONOCHOCTU 1 codeTaHusl. COBCTBEHHbIN BEC (Maccy) NOABOAHBIX YACTEH ONOp M (PyHAAMEHTOB ONPeAEnsoT
0e3 yyeta ruapocTaTtuieckoro AaBneHus.

MpumedaHue — [lpu onpeaereHnn CUN UHEPLIMK OT Macc onopsl ¢ hyHAEMEHTOM B BUAE CBaAHOIo pocTeep-
Ka fonyckaeTcs cuuTaTb CBau HEBECOMbIMU. [1pn 3TOM pacyeTHbIN BeC (Maccy) NMUTLl pocTBEpKa yBenuuusaloT Ha 25 %
CyMMapHoro Beca (Macchl) cBail.

8.3.26 lMpu onpegeneHMn CUn MHEPUUU €QUHUYHbIE NEepPEeMELLEeHNA TOMEeK PacnosoXXeHUss cocpeaoTo-
YEHHbIX FPY30B B CUCTEME HaXOAAT C Y4ETOM paboThl KOHCTPYKLMIA U OCHOBAHUI ONOP MOCTa B YNpPYrow cTa-
aun. Oedopmayun peccop xenesHogopoXKHOro NoagBUXKHOIO CoCTaBa y4UTbLIBAKOT COrnacHo 8.3.29.

8.3.27 EauHMYHbIE nepemeLleHnsa onopbl ¢ yHAAMEHTOM MEMKOro 3anoXeHusa cneayeT BblMMCNATD,
CYMMUPYS YNpyrMe nepemMeLLeHns Tena onopsbl Bbille NoAoLBbLl PyHAAMEHTA, onpeaensemMble No Npasunam
CTPOUTENbLHOW MEXaHWKN CTEPXKHEBLIX CUCTEM, C MEpPeMELLEHMAMU OT ynpyroro nosopoTta hyHAamMeHTa B
rpyHTE.

MpuMevaHue — [N rPyHTOB C YCIOBHLIM CONPOTUBINIEHNEM CXaThIo R > 50 T¢/M2 eiMHNYHEIE NepeMelLeHNs
OT NoBopoTa PyHAaMeHTa MENKOro 3anoXeHns B rPYHTE MOTYT He YYUTLIBATLCS.

8.3.28 EAnHUYHBIE NEepeMeLLIeHUsa 0Nopbl, UMEIOLLEN (PyHAAMEHT B Buae CBaMHOIO pOCTBEpKa, cneayer
HaxoaWuTb C YYETOM rOPM3OHTaNbHOIO NepemMeLLeHnsa U NOBOPOTa NNUTLI pOCTBEpKa. BnusHue cencmuyecko-
ro BO3AEWCTBUS HA YCINOBUA 3a€EMKU CBall B BOAOHACHILLEHHbIX MECKaxX U cnadbIX rMUHUCTLIX TPYHTaX HUXKE
BEPXHEN rpaHuLbl pac4eTHON TOMLUM rPyHTa JONYCKAETCH YYMTbIBATb NYTEM CHWXEHUSA Ha 30 % 3Ha4YeHun
KoadhhuLmeHTa nponopumnoHanbHoCcTh K, npuseaeHHbiX B CI 24.13330.

8.3.29 MNepemeLyeHne nonepek ocu MOCTa LIEHTpa TSHXKECTU >KEMe3HOA0POXKHOr0 NOABUXKHOIO COCTaBa,
pacnonoXeHHOro Ha BbICOTE 2 M OT YPOBHS rOfIOBOK PenbCOB, OT NPUMOXEHHON B 3TOM LIEHTPE rOpU3OHTasb-
HOM eAMHUYHON CUMbl, NPOUCXOASLLEE 3a CYET ynpyrux gecpopmanuin peccop, M/TC, Crieayer onpeaenstb no

dopmyne

§=-—"—, 8.3)

roe Q — pacyeTHbI BEC MOABMXKHOIO COCTara, onpeaensembli Ana OTAENbHbIX (PParMeHTOB COOPY>XEHUS CO-
rmacHo 8.3.24.
8.3.30 PacueTHas cercMuyeckas Harpy3ka ot Macc MOCTa, NPUIOXEeHHas B TOYKE K U COOTBETCTBYHOLLAsA
i-My TOHY COBCTBEHHbIX konebaHuii cucTemMbl, onpeaenserca no popmyne

Sik = K1K2K3K4KWAB,-nika, 8.4

rae Ky — KO3(PULUEHT, yUNTLIBAOLLUIA BNUSIHUE HA CEHCMUYECKYIO HArpy3Ky CHUMXEHUS XKECTKOCTN COOpy-
XKEHUS U YBENUYEHUE PacCesiHUsl SHeprn konebaHui n3-3a nosBreHUs TPELUWH U NNacTU4eCKUX
aedopmauuit B KOHCTPYKLMAX U TPYHTaX OCHOBAHMUS;
Ky — KO3hPULMEHT, NO3BONAIOLLMIA YTOUHSATD UCXOAHYIO CEHCMUYHOCTL NO AAHHBIM O CEACMUYECKOM
pexumMe MECTHOCTH;
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K3 — KO3(PhULMEHT NHKEHEPHO-TEONOrMYECKON 0GCTAaHOBKM Ha y4acTke CTPOUTENLCTEA;
K4 — k03hchuumeHT penbeda MeCTHOCTH, ONpeaensieMblii pacYETOM MO AaHHLIM U3bICKaHWIA;
Ky — KO3hMDULMEHT, YYUTLIBAIOLLUIA OTKIIOHEHUE AeKpeMeHTa konebaHun obbekta OT CTaH[apTHOrO
3Ha4YeHus, B TOM Yucne 3a cyeT pabotel agemndepos;
A — COOTBETCTBYIOLLAA WCXOAHOW CEUCMUYHOCTU Haubomnbluas amnauTyaa YCcKopeHusi konebanui
rPYHTA, BbIPAXXEHHAA B AONAX YCKOPEHUA CBOGOAHOIO NajeHus;
B; — K03(hDMUNEHT ANHAMUYHOCTH, COOTBETCTBYIOLLMIA i-My TOHY COGCTBEHHbIX konebaHuii MoCTa;
Njx — KO3DPNLNEHT hopMbl konebaHuit MOCTa;
Q) — OTHECEHHDIII K TOUKE K pacUeTHbI BEC COOPY)XEHUSI, ONpeaensiemblil B HE0OX0AUMBIX CNy4asax ¢
Y4YETOM NPUCOEANHEHHON K ONOpaM MacChl BOAbI (Pa3KUKEHHOTO PYHTA) U HArpy30kK OT NOABUX-
HOTO COCTaBa >KENE3HbIX, aBTOMOOUMBHBIX U FOPOACKMX A0POr € KOIPDULMEHTOM HAZEXKHOCTU NO
Harpyske y, cornacHo CIn 35.13330.
8.3.31 KoachcdbuumeHT K; cneayeTt npUHUMAaTL PaBHbIM:
0,50 — ans MocTOB Knacca CemcMoCTONKOCTH I;
0,37 — ans MOCTOB Knacca cencmoctonkoctu ll;
0,25 — ana moctos knacca cencmoctonkoctu lll.
8.3.32 MonpaBouHble koappnuneHTsl K, n Ky onpeaensiior o AaHHbIM U3bICKaHuin no (hopMynam:

K, = 29%cp, 8.5)
Ky = 25w, 8.6)

rae dl, ,— nonpaska Ha Ce/iCMUYECKN PEXVUM MECTHOCTU MO AaHHLIM U3bICKaHUI;
8/, — nonpaska Ha MHKEHEPHO-rEONOrNYECKNE YCNOBUS MO JaHHLIM U3bICKaHUA.
8.3.33 KoadhdhmumeHT Ky onpeaenseTcsa no opmyne

15
K, =—
YV 40hn+1

+0,5, 8.7

roe h — OTHOCUTENbHbIA KOINPMPUUUEHT 3aTyxaHus N0 OCHOBHONM hopMe konebaHuii COOpyXeHus B AONSAX
KPUTMYECKOTO 3aTyxaHus, ONPEeAEnsAeMbli HA OCHOBAHWUMW [JaHHbLIX AMHAMUYECKUX UCTILITAHUI Bnua-
KWUX MO KOHCTPYKLIMU COOPY>KEHUIA.

OnA COOPY>XEHUN, HE UMEIOLLMX UCMBITAHHBLIX AHAMNOroB UnyM 060pYyA0BaHHLIX racuTensMu KonebGaHui,
KO9MULMEHT h HaXOAAT NOCPEACTBOM pacyeTa NOrfoLeHnsa 3Heprum KonebaHuii, yunMTbIBaloLLEro Xapak-
TEPUCTUKM NOTNOLLEHNSA SHEPrMK B OKPYXKatOLLEH cpefie, KOHCTPYKLUAX COOPY>KEHUS U racutensix koneGaHui
(npunoxexue b).

MpuMedaHune — B 3aBUCMMOCTW OT Pe3ynbTaToOB AUHAMUYECKUX UCTIBITAHUIA U pacyeTa BIUSHUA Cpefbl KOH-
CTPYKLMKU COOPYXEHMUS U feMndepoB Ha NPoLece 3aTyxaHua konebaHuil 3HadeHne KoadduumeHTa Ky npuHUMaroT ot
0,7 no 1,5. MNMpw OTCYTCTBUU flaHHbIX 06 OTHOCUTENBbHOM KO3 dULIMeHTe 3aTyxaHua h gonyckaeTca npuHumMare Ky = 1,0.

8.3.34 A — COOTBETCTBYHOLLASA UCXOAHON CEMCMUYHOCTM HambonbLuas aMmnnuTyaa YCKOPEHUM FOPU3OH-
TasnbHbIX KoneGaHui rpyHTa, BbipaXeHHas B A0MnsAX yCKOpeHUs1 cBoboaHoro nageHus. 3HadeHue A npuHUMaeTca
paBHbiM 0,1; 0,2; 0,4 1 0,8 npu ncxogHom cemncmmyHocTH 7, 8, 9 n 10 6annoe no wkane MSK-64 COOTBETCTBEHHO.

MpnmedaHune — [pu NpoeKkTMpoBaHUN MOCTOB NPon3BeaeHNe KoahdULNeHTOB K,, Ka, Ky 1 BennunHel A npu-
HUMaeTcs He Gonee 0,4.

8.3.35 HanGonbLuee yckopeHue BepTUKanbHbIX KonebaHuii rpyHTa nony4arT YMHOXEHUEM HanbornbLue-
ro0 YCKOPEHUS ropu30OHTanbHbIX KonebGaHMin Ha NepexoaHbli KoadhUUneHT my, = 2/3 pnsa ydactkos BOnM3u
CeliCMUYECKM aKTUBHBIX Pa3noMOB (yAaneHHbIX OT HUX MEHEE YeM Ha CPeaHIoo ryBuHy o4aros 3emneTpsce-
HWIA B paioHe CTPOUTENLCTBA) U my, = 0,5 onsa Npo4YMx y4acTkos.

8.3.36 KoathhMLUMEHT AMHAMUYHOCTY B;, COOTBETCTBYIOLLMIA i-MY TOHY COBCTBEHHBIX konebaHuin coopy-
XKEHUA N OTHOCUTENBHOMY KO3(hIMUMNEHTY 3aTyxaHus h = 5 %, cneayer HaxoauTb B 3aBUCUMOCTH OT KaTero-
pUK rPyHTa pPacyeTHOM TOMNLWM N0 CEMCMUYECKMM CBOMCTBAM M nepuoay COBCTBEHHbIX konebaHuin coopyke-
HUs T; no Tabnuue 8.1.

MpuMedaHue — [NA cOOpyXeHUA knacca CENCMOCTONKOCTM | KOIhPULMEHT SUHAMUYHOCTM AONycKaeTcs

YTOYHATL Ha OCHOBaHMM aHanu3aa 3anvceil koneGaHwii rpyHTa BpeMeHHOW CEThIo PerucTpaLyu 3eMNeTPSICEHNI Ha yyacTke
CTpouTeneCcTBa.
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Tabnuua 8.1 — KosthpuymeHTsl AUHAMUHHOCTYN B; AN rpyHTOB Kateropuit |, 11, Il no ceficmMmyecknm cBoiicTBam

KaTteropus rpyHTa Celicmuyeckasn

pacyeTHoOW Tomny | XecTKOCTb pacyeT-

Mo ceiicMMYeCkUM | HOWM TONLLM rpyHTa
cBolicTBaM pVg, T/(M?-c)

KoathpuLneHTsl JUHAMUYHOCTM Bi

I Bonee 2570 B;=1+15T,npu T;<0,1¢
B;=25mpn0,1¢<T;<03¢

BI,:%, HO He MeHee 1,0 npn 0,3¢c<T;<1,8¢
T

i

I 07655002570 | B;=1+15T;npu T;<0,1 ¢
B;i=25npn0,1c<T;<05¢

B; =E, Ho He MeHee 1,0 npu 0,5¢c<T;<18¢
T

i

1l MeHee 655 B;=1+15T,npu 7;<0,1¢
B;=25mpn0,1¢c<T;<07¢c

; =—1'75, HO He MeHee 1,0 npn 0,7¢<T;<1,8¢
j P i
T,
1

8.3.37 KoadhbmumeHT popmMbl kKonebaHuin CoopyxeHus cneayert BbluMCnATb No opmMyne

n
Xy Y, Q;x;
Ty = ———
ik n ) ’ (8.8)
ZQ X
Jj=1
A€ Xj M X;j — CMELLEHUA COOPYXEHMA Npn COOCTBEHHbIX konebaHusAx no i-i popme B ToUkax K u j;
Q; — pac4eTHBbI BEC COOPYXKEHNSA, OTHECEHHbIH K TOYKE j.
MpumedvaHue — [lpu pasnuyunm nepeHOCHbLIX YCKOPEHUIn Macc, B TOM YUCNEe U3-3a HEOLUHAKOBOWN MHTEHCUBHO-

CTU UM HECUHXPOHHOCTM KonebaHWi rpyHTa B OCHOBaHUsIX OMOp MOCTa, CreAyeT ucnonb3osatb 0606LeHHY0 dhopmyny
(B.39) npunoxeHus B ans onpeaeneHus koadduumerTa opMbl korebaHuin coopyxeHuns.

8.3.38 Ceiicmnyeckoe gasneHme HeapMUpPOBAHHOIO FPYHTA HACLINKM NOAXOAA W FPYHTA 3acCbiNKK Nasyx
KOTNOBaHa Ha KOHTaKTUPYIOLLUME C FPYHTOM MOBEPXHOCTU Temna yctos u hyHAAMEHTHON NAUTbI CO CTOPOHbI
HacbInu cneayet onpeaensTh C YYETOM CUM UHEPLIMU B IPYHTE U U3MEHEHUS Yrna BHYTPEHHETO TPeHUsA npu
CeCMUYECKOM BO3AEMNCTBMMN. HaKMOH 3aiHEN rpaHu yCTos, TPEHUE MeXy TPYHTOM U 3aaHEeN rpaHblo yCTos
(byHAaMEHTHOIN NNUTLI), AABMNEHME ITPYHTA KOHYCa M 3aCbINKU Nnasyx KOTNoBaHa Co CTOPOHLI NPoneTa Aonyc-
KaeTcs He y4uTbliBaThb.

8.3.39 PaBHOAENCTBYIOLLIAA PACYHETHONO CENCMUYECKOTO FOPU3OHTaNbHOIO AAaBIEHUs FPyHTa onpeaens-
erca no cdopmyne

1

rae y — yOernbHbll BEC rPyHTa HaCbINu, onpeaensemMbli ¢ y4eTom KoaduLmUeHTa HafexHOCTH v; no 8.3.3 n
CMn 35.13330;
B — pacyeTHas WMpKuHa ycTos B NNOCKOCTW 3a4HUX rpaHen, Ha KOTOPYIO pacnpeienserca cencMmyeckoe
OaBneHue rpyHTa;
H — BbICOTa HacbINW, C4UTas OT NOAOLIBLI PYHAAMEHTHOW NANTLI 40 NOAOLLUBbI LUNAS XXENEe3HOA0POXHbIX
MOCTOB M A0 HM3a JOPOXKHOIO NOKPLITUS @BTOAO0POXHbIX U FOPOACKUX MOCTOB;
llg — KO3MPDULMEHT GOKOBOrO AABIEHNS TPYHTA HACKINK B YCINIOBUSX CEHCMNYECKOTO BO3AENCTBUSA.
8.3.40 KoadppmumeHT GOKOBOrO AaBNEHNA NECYAHOrO rPYHTa Hachinu i, AONYCKaeTca onpeaensTb no
Tabnuue 8.2 B 3aBMCUMOCTU OT HOPMATMBHOIO Yrna BHYTPEHHErO TPEHWUA ¢, U CUMbl PACYETHOTO 3eMNeTpsi-
CeHusl.

MpumevyaHne — 3HadeHne @, creqyeT NPpUHUMaTL Mo ykasaHuam CI 35.13330.
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Ta6nuya 82— KoadhduumeHT 60KkoBOro gaBneHuns rpyHTa Npu ceiicMmyeckom Bo3aeicTBnn

HOpMaTHBHBI YroM BHYTPeH- PacueTHas celicMUUHOCTD, 6annbl
HEero TpeHus @, 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
MpumevaHue — [pu ApoBHLIX 3HAYEHUAX PACHETHON CEACMUYHOCTU M MPOMEXYTOUHBLIX BENWYUHAX YIMa
¢, KOS DULIMEHT . ONIPEAENSIOT NO UHTEPNONALMN.

8.3.41 NpoMeXXyToYHbIE ONOPLI MOCTOB, PACMOSIOKEHHbIE B peKax, BOAOXPaHUNMLLAX, NPonuBax U 3a-
nuBax, cneayetr NPOeKTUPOBaThL C YYETOM CEeWCMUYECKOrO AABMEHUS BOAbl U PADKMKEHHOrO rpyHTa, ecnu
cymmapHas rny6uHa Boaoema u ¢rnost HeyCTOMYMBOTO FPYHTa y OMOPbI C YY4ETOM OOLLEr0 pa3MbliBa NpeBbLILLAET
5 m. Mpu onpeaeneHumn ryGuHbl BOAOEMA Y ONOPbI MOBEPXHOCTL HA NPUHMMAETCA 6e3 yueTa BOPOHKU MECT-
HOro pasmblBa.

8.3.42 CencMmuyeckoe pasneHue BOAbl U PA3XIMKEHHOTO rPYHTa HAXOAAT Kak rOPU3OHTANbHYI0 UHEp-
LUMOHHYIO Harpy3sky OoT NPUCOeAWHEHHbIX K NOABOAHbIM KOHCTPYKLUMAM MAacC BOAbl U Pa3XMUXEHHOrO rpyHTa.
MpucoeanHeHHbIE K ONOpe MacChl AOMYCKAETCA NPUHMMATL PaBHLIMU MaccaM BOAbl (PaKMKEHHOIO rpyHTa)
B 06beme cBali M Apyrnx Yyactemn onophbl, MOrPY>KEHHbIX B BOAY U PA3XKMKEHHbIN TPYHT.

8.3.43 MNpwu onpegeneHnn Harpy3ok Ha cBaiHble (byHAaMEHTbI, Npope3aloLme Criom HEYCTONYUBOIO Npu
3eMNETPSACEHUM PACYETHON CUIMbl BOJOHACHILLEHHOTO Necka, CrneayeT YUUTbIBaTb JAOMONMHUTENbHYIO Harpysky
Ha cBau, BO3HMKAIOLLYIO NPU YNIIOTHEHMM MecKa Mo OKOHYaHuu Bubpauui. BenmuuHa aononHUTENbLHON Ha-
rpy3ku pacCMaTpuBaeTCs B BUAE CUIbl OTPULIATENBLHOIO (HAMPaBMEHHOrO CBEPXy BHU3) TPEHUA No GOKOBOW
NOBEPXHOCTU CBaW, BO3HUKAIOLLEH NMPW YMEHbLUEHUM 00beMa 3aMOoNHEHHbIX BOAOW NOP U 0CAAKE Pa3KUDKEH-
HbIX CIOEB Mnecka.

MpuMmedaHue — [ononHuWTenbHas Harpyska B Bue oTpULiaTENbHLIX CUN TPEHUS Ha CBau HE yYUTbIBAETCA
COBMECTHO C CUnaMun nHepLUun oT Macc rpyHTa, BOAklI U COOPYXEHUA.

8.4 PacyeTbl Ha CEICMOCTONKOCTb

8.4.1 PacyeTbl MOCTOB C Y4E€TOM CEACMUYECKMUX HArpy30K CriegyeT BbINOMHATb Ha NPOYHOCTb W YCTOW-
YMBOCTb HECYLLMX KOHCTPYKLIMIA, MPOYHOCTb U YCTOMYMBOCTb IPYHTOB CTPOUTENBHOI NoLwaaku, no orpaHuye-
HWUIO NOBOPOTA PYyHAAMEHTOB MENKOro 3a5IOKeHUs, NPeAoTBPaLLEHUIO XPYMNKOro pa3pyLieHus npeasapuTerb-
HO HaNPSXKEHHbIX >XeNe306€TOHHBIX KOHCTPYKLWIA M npeaesibHO A0NYCTUMbIM OTHOCUTENbHLIM SIMHEAHBIM U
YrNOBbLIM NepeMeLLEHUAM B NNaHe CMEXHbIX CEKLMIN MOCTa, pasaerneHHbIX AeOpPMaLUOHHbLIMU LLBAMMU.

8.4.2 Pac4yeTbl Ha NPOYHOCTb M YCTOWYMBOCTL NPOBOAAT MO npasunam, usnoxeHHsim 8 CIM 35.13330,
CM63.13330, CM 22.13330, CM 24.13330, ¢ y4eToM A0MNONHUTENbHbLIX TPEOOBaHMI HACTOALLEMO CBOAA NPaBUIT.

8.4.3 PacyeTHble 3HAYEHUA CEMCMUYECKUX MPOAONbHBLIX U NOMEPEYHbIX CUI, M3rMbatoLmX U KPYTALLMX
MOMEHTOB CneayeT HaX0AUTb MOCPECTBOM pacyeTa KOHCTPYKLMI Ha CEACMMYECKYIO Harpy3Ky, COOTBETCTBYHO-
Lyt0 OTAenbHbIM dhopmam COBCTBEHHbIX konebaHui obbekTa, ¢ NOCneaylowmMM BbIYMCNEHMEM YCUITUIA NO

dopmyne

(8.10)

e N,— pac4yeTHoe ycunue B paccMaTpuBaeMOM CeveHnm;
Np— YUCNO YUUTbIBAEMbIX B pacyeTe hopm coB6CTBEHHbIX kKonebaHuit 06bekTa;
N;— ycunne B paccMaTpyBaemMoOM CEYEHUW OT Harpysku, COOTBETCTBYIOLLEN i-it (hopMe COBCTBEHHbIX
koneGaHui obbekTa.
8.4.4 HanpsxkeHHO-AehOpMUPOBAHHOE COCTOSIHME 06beEKTa, PAaCCYUTLIBAEMOIO MO KOHCOMBHOW CXEME,
[l0NycKaeTcs HaxoAWUTb, UCNONb3ys CEeCMUYECKYIO Harpy3Kky OT Macc, COOTBETCTBYIOLLYIO HECKONbKUM (hop-
Mam CoOCTBEHHbIX koneGaHuii:
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8.11)

rne S,— pacyeTHas ceilCMMYecKas Harpyska oT Macchl 1my;

Sj— ceiicMnyeckas Harpyska OT Macchel m,, COOTBETCTBYIOLIAsA j-1 popMe COBCTBEHHLIX KoneGaHwil

obbekra.

8.4.5 Mpu pacuete onop 6anoyHbIX MOCTOB C NPUCOEANHEHHBIMU MAcCaMy NMPOMETHLIX CTPOEHUIA, NOA-
BMXKHOTO COCTaBa, BOAbl U PaKUKEHHOTO rPyHTa MacCy CUCTEMbI AOMYCKAETCA CUMTaTh COCPEAOTO4YEHHON B
8—10 TouKax Mo BbICOTE COOPYKEHMA. YNCNO yunTbiBa€MbIX B pacyete hopM COOCTBEHHbIX KonebaHui npu-
HUMAIOT PaBHbIM YUCIY COCPEAOTOMEHHBIX MACC.

8.4.6 Mpu NnpoBepKE KOHCTPYKLUIA YCTOEB C (hyHAAMEHTAMU MENKOr0 3aroXXeHuUs Ha YCTOMYUMBOCTb Npo-
TUB CABUra ¥ ONPOKMALIBAHMA YAEPXMBAIOLLIAA FOPU3OHTaNbHAs CUmna, co3aBaeMas AaBneHMeM rpyHTa Ko-
HyCa HackINW K 3acCbINKW Nasyx KOTMNOBaHA, HE YYUTLIBAETCS.

Cunbl TPEHMA MeXay NOAOLIBOM (pyHAAMEHTA MENKOro 3arnoxeHusl Ha HEMEP3MNbIX UMK OTTauBaloLLUX
MHOrONETHEMEP3NbIX rPYHTax cnegyet npuHumarts no CM 35.13330.

MoHWxatoWwmin K0ahMULMEHT YyCrnoBuin paboThbl, yYUTHIBAIOLLMIA BIMSHME CENCMUYECKOIrO BO3AENCTBUSA
Ha CuIbl TPEHWUA MeXAy NoAOLIBOM (byHAAMEHTA M OCHOBAHMEM U3 MECYaHbIX UMK MMUHUCTbIX TPYHTOB, Cre-
ayeT npuHuMaTth no Cl 24.13330 kak Ansi CONPOTUBIIEHUS1 3TUX IPYHTOB NO OOKOBOW NOBEPXHOCTU CBaW NMpu
3EMINETPACEHUSIX.

8.4.7 Mpwn pacyeTHOW CENCMUYHOCTU 9 BannoB ycunusi B CEHCMOCTONKUX OMOPHBIX YACTAX U aHKEPHbIX
AHTUCENCMUYECKUX YCTPOMCTBAX, YAEPXUBAIOLMX OT NOoAOpPachIBaHUSA OMOPHLIE Y3Ibl NPONETHLIX CTPOEHUI
MOCTOB, CrieayeT npuHuMaTb He meHee 10 % OnopHON BepTUKANbHOW peakuuu OT COOCTBEHHONO BECA KOH-
CTPYKLUMU.

8.4.8 MNpu pacyeTe Ha NPOYHOCTb AHKEPHbIX 6ONTOB OMOPHLIX YACTEN U AHTUCENCMUYECKUX YCTPOMUCTB,
yAEPXKMBAIOLWMX ONOPHLIE Y35bl NPOSMETHLIX CTPOEHMI OT CABUIa, CrieayeT HasHayarb KO3 hULUMEHT Haaex-
HOCTM v, = 1,5. [lInameTp aHKepHbIX GONTOB CcreayeT NPUHMMATL He MeHee 25 MM npu AnuHe 3aaernkn B 6eToH
He MeHee 10 AnameTpos.

8.4.9 Mpu pac4yete Ha NPOYHOCTb BETOHHBIX, XKENE300ETOHHBLIX U CTaNbHLIX KOHCTPYKUUIF MOCTOB, CBap-
HbIX 1 GONTOBBIX COEAMHEHUN, @ TAKXKE NPU pacyeTe Ha YCTOMYUBOCTL POPMbI CTANbHbIX 3NEMEHTOB KpaTKo-
BPEMEHHOCTb ENCTBUSA CECMUYECKOW Harpy3ku Cneayet yuuTbiBaTb, YMHOXAA PAaCYETHLIE CONPOTUBMEHUA
Marepuanos Ha AONONHUTENbHbIA KOIPDULMEHT YCroBUIN paboTbl, pernameHTupoBaHHbiin B CM 14.13330.

MpuMedaHune — [Ins cTepxHEBOW apMaTypbl C OTHOCUTENBHLIM YANUHEHUEM Npu pa3pbiBe & < 10 % koaddu-
LIMEHT, y4UTLIBAOLLWIA KpaTKOBPEMEHHOCTb CelicMuYeckoii Harpysku, paseH 1,0.

8.4.10 lMpu pacyeTHOW CecMM4YHOCTM 9 BannoB MpeaBapUTENbHO HANPSHKEHHBbIE XXENe300eTOHHbIe
KOHCTPYKLMM MOCTOB CriefyeT NpoekTupoBaTb Takum 06pa3om, 4ToObl yOUIMe, COOTBETCTBYIOLLEE npeaeny
NMPOYHOCTW paccMaTpuBaeMoro ceyeHus, 6bino 6onbLle YCUnusi, Bbi3biBAOLLErO 06pasoBaHNE NONEPEYHbIX
TPEeLUMH, He MeHee YeM Ha 25 %.

8.4.11 Mpu pacyeTe OCHOBaHMII (HyHAAMEHTOB MENKOrO 3arOXeHUsi Mo HecyLlei cnocobHOCTU U npu
onpeneneHnn HecyLlei cnocoBHOCTW CBail MO FPYHTY CUIbl CONPOTUBIIEHUSI TPYHTA CXKaTWIO NOA HUXKXHUMM
KOHUamu cBain (NogoLwBoi oyHaaMEHTa MENKOTO 3anoXeHus) U CUnbl CONPOTUBMEHUSA rPyHTa N0 BOKOBOM Mo-
BEPXHOCTN CBal HaXo4AT C Y4E€TOM KOIhpMLMEHTOB YCNoBuin paboTebl, pernameHTupoBaHHbix B CIM 22.13330
n CI 24.13330. ConpoTusneHune rpyHta no GOKOBOW MOBEPXHOCTU CBaM YYUTLIBAETCA OT YPOBHA BEpPXHEWN
rpaHuLbl pacYeTHON TONLUM rPyHTa A0 HKU3a CBail.

MpumMedvaHune — T[lpu pacyeTe cBaltHbIX PyHAAMEHTOB KO3hPULMEHT yCroBUi paboTel ANs KOPPEKTUPOBKU
3Ha4YeHUs1 pacHETHOro CONPOTUBINEHNS BOAOHACLILLIEHHOrO NECYaHoro rpyHTa nog HUXHWMK KOHL@Mu cBaii JornycKaeTcs
NPUHUMaTL TakUM Xe, KaK AN KOPPEKTUPOBKN pacHeTHLIX CONPOTUBIEHMIA TOTO Xe rpyHTa No 60KoBOW NOBEPXHOCTM CBaW.

8.4.12 lMpu NpoeKkTUPOBaHUN (PYHAAMEHTOB MESIKOrO 3an0oXeHUsa Crneayer UCKIoYaTh BO3MOXHOCTb He-
A0NycTUMOro NoBOpOTa PyHAAMEHTa B BEPTUKANbHOW MIOCKOCTU B pesynerate 3emnerpsaceHus. na orpa-
HUYEHUSI NOBOPOTA SKCLEHTPUCUTET €, PaBHOAEWCTBYIOLIEN aKTUBHbLIX CUN OTHOCUTEMNLHO LIEHTPA TAXECTH
ceyeHuns no noaoLuse hyHAaMEHTOB JOSHKEH YAOBMNETBOPATL CNEAYIOLMM YCNOBUSM:

- B CEYEHUAX N0 NoAOLIBE (DYHAAMEHTOB, 3aNTOXKEHHbIX Ha HECKarbHOM rpyHTe, €5 <1,5R,

- B CeYEHUAX No noAoLuee (PyHAAMEHTOB, 3aMOXEHHbIX Ha CKanbHOM BbIBETPENOM U CUILHOBBLIBETPE-
nowm rpyHte, ey < 2,0R, rae R — paauyc sigpa ceqeHusi no nogoLwuse pyHAaMeHTa Co CTOPOHbI Gonee Harpy-
YKEHHOTO Kpas CeYeHuUs.
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8.4.13 AMnnuTyabl KonebaHuii TOPLOB NPONETHLIX CTPOEHUIA MOCTOB, YCTAHOBMEHHbLIX HA NPOAONLHO-
NOABWXHbIE OMOPHbIE YaCTW, OTHOCUTENbHO OrOSIOBKOB OMOP U TOPLIOB COCEAHUX MPONIETHLIX CTPOEHUN He
JOMXKHbI NPEeBbIWATbL 40NYCTUMbIX MEPEMELLEHUI B MOABUXHbLIX ONOPHbIX YacTAX U AedOPMaLMOHHbIX LUBAX.

MpuMmedaHne — AMMANUTYAbI KoreGaHWii OrofIoBKOB ONOpP U TOPLIOB NPONETHLIX CTPOEHMUIA NPU CeicMUYECKoM
BO3eNCTBUN CNIeAYeT ONpPeLenaTh Kak CyMMy aMnnuTys koneGaHuii pacHeTHON TOMLWU FpyHTa U KOHCTPYKLWiA onop.

8.4.14 CyMMapHBIii yron o. OTHOCMTENBHOTO MOBOPOTA B MIAHE COCEAHMX pa3pesHbiX GanodHbIX Npo-
NETHbIX CTPOEHUI XEeNe3HOAOPOXKHbIX U COBMELLIEHHbIX MOCTOB Ha NPOMEXYTOYHbIX ONopax He AOMKeH npe-
BbILLATL NpU cencMmuyeckom sosgencteun 0,010 n 0,009 pag 4na NUHKUI C ABUXKEHUEM TPY30BbIX MOE340B CO
ckopoctamm 40 120 n 140 KM/Y COOTBETCTBEHHO.

8.4.15MNpu onpeaeneHnn yrna o. cnegyeT paccMoTPeTb koriebaHusa U3 NNoCKOCTU MOCTa CEKLUM, BKIOYato-
el B ceba TPy ONopbl M ABa NPONETHLIX CTPOeHUs. Ha cpeaHer onope yron o onpegensercs no hopmyne

- s 1y 8.12)

rae Aq, Ay U Az —Haubonblume amnimTyasl konebanuii noadepMeHHbIx nnnt onop Ne 1—3 nonepek ocu
MOCTa NpU pac4ETHOM CENCMUYECKOM BO3AENCTBUM;
L, v Ly — AnWHBI NPONETHbIX CTPOEHUI, MPUMBIKAIOLLMX K orope Ne 2.

8.4.16 Mpu onpegeneHnMn HaMbonbLLIMX aMnNNuUTya KonebaHuit OronoBkoB onop (noadepMeHHbIX NNT)
HeoOX04MMO YYUTbIBaTL BUSIHWE HA NepemeLleHns JonycKkaeMbiX Npu CEMCMUYECKOM BO3LENCTBUN TPELLUH
U nnacTuyeckux gedopMauuii B ene3o0eTOHHbIX KOHCTPYKUMAX onop. BnusHue Ha xecTtkocTb usrmbae-
MbIX ene300eTOHHbIX KOHCTPYKLMIA TPELUMH M nriacTuieckux gecopmaumii crneayeT yyuTbiBaTb COrMacHo
CI63.13330.

9 TpaHCNOPTHbIE TOHHENU U MEeTPOMNOSIUTEHbI

9.1 TpaccupoBaHue TOHHenewn

9.1.1 TpaccupoBaHue TPaHCMOPTHbIX TOHHENEW — rOPHbIX (NepeBarnbHbIX U MbICOBbLIX), NOABOAHLIX (NOA,
pekamu, MOPCKUMU NPONMBaMK U 3anNnBamu), TOHHENEW METPOMONIMTEHOB JOMMKHO BbINOMHATLCA U3 YCIOBUA
ofecneyeHust X CEeMCMOCTOMKOCTU NPU 3€MIIETPACEHUAX PACYETHOW CUSbl U PEMOHTONPUIOAHOCTU HA BCEM
NPOTSHXKEHUM TOHHENSA, BKNIOYAsA NOpTasbl U FPYHTOBLIN (MOPOAHBIN) MACCUB HA NPUNOPTAaNbHbLIX U 3arnybnex-
HbIX y4acCTKax TOHHEJNIbHOro nepexoaa.

9.1.2 IMNpu BbLIGOpE Tpacchl cneayeT u3berarb y4acTKOB C PE3KMM U3MEHEHWEM reoMoponornyeckux
yCJ10BI/II7I no AnuHe TOHHenA, y4acTKkoB C MOBbILLIEHHOW TPELWUHOBATOCTbIO CKaribHOro MaccuBa U 30H TEKTOHU-
YECKMX PasnomoB.

9.1.3 Npu TpaccupoBaHUM TOHHENbHbIX NEPEX0A0B CreayeT 0TAaBaTh NpeAnoYTeHne BapuaHTam ¢ 60-
nee rnmyGoOKUM 3aN0XXEHWEM TOHHENSA B OAHOPOAHLIX N0 CENCMUYECKON XECTKOCTU FPYHTax C NepeceyeHuem
aKTUBHbIX MarucTpanbHbIX TEKTOHUYECKUX PA3NOMOB NEPNEHAMKYNSAPHO X NPOCTUPAHUIO U C YYETOM Xapak-
Tepa 3aneraHusi rpyHTOBbIX BOA.

9.1.4 Tpaccy ToHHens uenecoobpasHO NPoKnaabIBaTh B ONaronpusTHbIX N0 CEMCMUYECKMM CBONCTBaM
rpyHTax (CKkanbHbIX, KPYNMHOOMOYHLIX, MAaNOBNAXHLIX MECYaHbIX, TBEPAbIX MUHUCTLIX). He cnepyet pasme-
LAaTb TOHHErb B TEKYYENNacTUYHbIX U TEKYYMX ITIMHUCTbLIX TPYHTaX, CEMICMUYECKU HEYCTOMYMUBLIX U NPOCAA0M-
HbIX FPYHTaXx, KypyMax, 30Hax kapcToo0pa30BaHWA U KOHYCax BbIHOCA 0OMOMOYHOIO Marepuana co CKfOHOB.
Mpu HEOOXOAMMOCTU NepeCcedEeHns 30H, CIOXXEHHbIX YKA3aHHbIMU TPYHTaMU, JOMMKHbI pACCMATPUBATLCA Ba-
puaHTbl nx 06x0Aa U YCUNEHUS KOHCTPYKTUBHBIX 91IEMEHTOB TOHHENS.

9.1.5 TpaccupoBaHue ropHbIX TOHHENEW U TOHHENEeH METPONONIUTEHA B CEMCMUYECKUX paiOHaX AOSHKHO
BbIMOMHATLCA C YH4ETOM BO3MOXHOCTU CHUXKEHUSA CEMCMMYECKOW ONACHOCTU 3a CYET NIaHMPOBOYHbIX, TEXHO-
NOrMYECKUX M KOHCTPYKTUBHBIX MEPONPUSATUI, BKMIOYas 3arnybneHue TOHHeNA 1 ykpenneHue rpyHToB.

9.1.6 ins o60CcHOBaHus1 BbIOOpa Tpacchl rOpHbIX TOHHENEN AnuHoi 6onee 500 M, TOHHeNeN MeTpono-
NUTEHOB U TOHHeJ'Iel}'I, COOpYy>Xa€eMbIX B 0C060 CINOXHbIX WHXXEHEePHO-reonorn4eckux u rmaporeonorn4ecknx yc-
noBUSIX, a TaKke NOABOAHbLIX TOHHENEN HeoOX0AUMO NPUBNEKATb NPOMUITbHBLIE HAYYHO-UCCNEA0BATENLCKUE
W NPOEKTHO-U3bICKATENLCKUE OpraHn3aLuu.

9.1.7 BblOOp Tpacchl ropHbIX TOHHENEW AnuHoN 6onee 500 M Ha XenesHbIX U aBTOMOGUIIbHBIX 40PO-
rax kareropwii |l n Bbilwe, CKOPOCTHBLIX FOPOACKUX AOPOrax U TOHHENEe METPONONMTEHOB cneayeT NPOBOAUTL
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¢ y4eToMm pesynbratoB pabot no YUC u CMP, BbINOMHAEMbIX Ha OCHOBE NOMEBbIX CEACMOTEKTOHUYECKUX U
WHXXEHEPHO-Te0Nornyeckux paboT, MHXEHEPHOTO aHanu3a nocrneAcTBuii 3eMIETPACEHUNA, AaHHbIX CEACMO-
pasBeaknm U UHCTPYMEHTAamNbHbIX U3MEPEHUIA, NOJNYYEHHbIX HA CEICMOMETPUYECKMX CTaHUUAX, a TaKKE Npu-
MEHEHUs1 YUCTIEHHbIX METOAO0B peLLeHUsi 3aaa4 HXXEeHEPHON CENCMONOTUN.

9.1.8 BbI6oOp Tpacchbl NOABOAHbLIX TOHHENEN CreAyeT NPOBOANTL MO JAaHHBIM MHXXEHEPHO-TE0NOTUYECKUX,
WHXXEHEPHO-CEMCMONOrMYeCKUX, rMapONnornyeCckmux 3biCKaHui, CTaTUCTUKN TMAPOMETEOPOOrMYeckux Habmo-
AeHUn U ruapoMeTpun. MNpu pacnonoxeHun Tpaccel TOHHENS NOA4 MOPCKMMM NPONMBamMu (3anuBamu) Ans Ba-
PUaHTOB C KOHCTPYKLMEN TOHHENSA MO TEXHONOIMU «3aBOAHBIX CEKLMI» HEOOX0AUMO YYMTbIBATL BO3SMOXHbIE
napamMeTpbl BOSH LlyHaMU, BbI3bIBAE€MbIX TEKTOHUYECKUMMW MOABWXKKAMU HA HE OKEaHa, U X HAaNpPaBneHHOCTb
MO OTHOLLEHUIO K TPacce TOHHenNs.

9.1.9 PasmelleHne CTaHuuin METPOMONIMTEHA HA yyacTKax, nepecekaemMblX TEKTOHUYECKMMU pasnoma-
MU, He JONyCKaETCs.

9.2 OCHOBHbIe TPEOOBAaHUA K KOHCTPYKLMUKU

9.2.1 KoHCTpyupoBaHme TOHHENbHbIX 064€noK CneayeT BbINOMHATL C YY4ETOM CNEAYOLWMX NPUHLMMNOB:

- YMEHbLUEHUA HaNpshkeHuii B o0aenke 3a cyeT Bbidopa ee hopMbl U PaLMOHANBLHOTO pacnpeaeneHus
MO CEYEHMIO MACC U XXECTKOCTEN;

- CHIDKEHUS CEeCMUYECKMX Harpy3ok Ha oBaenky TOHHENs 3a CYET YBENUYEHUS CENCMUYECKON JKECTKO-
CTU FPYHTOB OKPY>KaloLLero Maccuea nytemM npoBeAeHUss MEPONPUATUIA MO €ro UHbEKLUMOHHOMY YKPENEHMIO,
aHKepoBaHUIo 06aenkn B Maccus U np.;

- nornoweHunsa gedopmaumii B4orb OCU TOHHENA aHTUCENCMUYECKUMI LUBAMU.

9.2.2 Npu nepeceveHnmn TOHHENEM Cnos crnabbiX rPYHTOB (MMOB, MATKOMNMACTUYHbIX [MIUH U T. 1.) cneayet
npegycmaTpuBaTh cneumanbHbie Mepbl N0 UX YNIOTHEHMIO, 3aKPENMEHUIO UMK 3aMEHE.

9.2.3 lMpu CENCMUYHOCTM ydacTka cTpouTenscTBa 7 6annos n Gonee obs3aTenbHbIM ABMAETCA NpU-
meHeHue obaenku. KoHCTpykuus obaenkum formkHa ObiTb MPOBEPEHA PaCYETOM HA CEWCMOCTOMKOCTb. Mpu
pacyeTe BpeMEHHOW Kpenu Cco CPOKOM aKcnnyatauuu Ao 18 Mec. ceicMu4eckoe BO3AeiCTBue AonyckaeTca
HE YyUYUTbIBaTb.

9.2.4 INpu pacyEeTHON CENCMUYHOCTM 7 BanmnoB B CKaslbHbIX FPyHTaxX 40NYCKaeTcs NpuMeHeHne Habpbiar-
GeToHHOW 064enkM B COMETAHMM C aHKepamu Ans o6ecrnedeHns NOMHOro CLUENSIEHUSA C IPYHTOM.

9.2.5 [InA CHWXEHUSA HanpsXXeHUI B CeY4eHUsIX 0BAENKU rOpPHbIE TOHHENU NPOEKTUPYIOTCA C KPYroBOMW
nm6o nogkoBooBpasHoii o6aenkon ¢ o6paTtHbiM cBoioM. Be3 o6paTHOro ceoaga 6€TOHHbIE U Xene3o6eTOoHHbIE
o6aenku AOMKHbI YCTPauBaThLCA C 3aAENKOW HUXKHEN YacTu CTEeH B MACCUB CKasIbHOTO rPyHTa.

9.2.6 Mpwu pacqeTHOW CerMcMU4HOCTH 9 GannoB NPOEKTbI TOHHENEN AnuHON Gonee 700 M HA XKene3HbIX
N aBTOMOOUNbHBIX A0porax Kateropuii |l u Bbile M CKOPOCTHbIX FOPOACKMX AOPOrax NpuU TEXHMKO-9KOHOMU-
4YeCcKoM 0DOCHOBaHWUM MOTYT BKMIOYaTb B CEOA CEPBUCHBIE TOHHENW C BO3MOXHBLIM MX UCMONb30BAHMEM Kak
Aybnepos AN aBapuMHOIO Npoe3a BOCCTAHOBUTENLHON TEXHUKM U 3BaKyaLMn NaccaXKupos.

9.2.7 [Ina y4acTKOB nepecevyeHnss TOHHeNEeM akTUBHbIX TEKTOHUYECKMUX PasfNoOMOB, MO KOTOPbIM BO3MOX-
Ha NOABWKKA MACCUBA TFOPHbLIX MOPOA, NPU COOTBETCTBYIOLLEM TEXHUKO-9KOHOMUYECKOM ODOCHOBaHUM He-
06xoaMMO nNpeaycMaTpuBaTb YBENUMYEHUE NOMNEPEYHOr0 CeYeHUs1 TOHHENs C Y4ETOM BEPOSATHOW aMIUTYZbI
CEeNCMOTEKTOHUYECKOr0 pa3pbiBa rOPHbIX NOPOA.

9.2.8 MNpu pazpaboTke KOHCTPYKUUI TOHHENelH anuHol 6onee 700 M B patoHax CeMCMUYHOCTLIO 9 Ban-
roB cneayet NpOBOAMTL PACHETHO-9KCNEPUMEHTANbHbIE UCCNEA0BAHUS AN YTOHYHEHUA PabOoTbl KOHCTPYKLUK
B CMOXHbIX UHXXEHEPHO-TEONOrMYECKUX YCNOBUSIX U METOA0B pacyeTa KOHCTPYKLUN.

9.2.9 lNpu pacyeTHOI cercMu4HOCTU 8 u Bonee Gannos obaenky TOHHENeN cneayer NPOeKTUPOBaTb
3aMKHYTOW. [nsl TOHHENEW, COOPY>XXaeMbIX OTKPbITbIM CNOCOOOM, crneayeT NPUMEHATb LeNbHOCEKUMOHHbIE
COOPHbIE UM MOHOMUTHBLIE KOHCTPYKLIUK.

9.2.10 N'OpHbIE TOHHENU, COOPYXXAaeMbl€ B CKallbHbIX FPYHTAX, AN CHWXEHUS CENCMUYECKUX Hanpshke-
HUI crnieflyeT NPOeKTUPOBATL B CIlyYae UCNONb30BaHUSA MOHONUTHOTO BeToHa unu xene3obeToHa ¢ ABYXCNON-
HbIMKU 00aenkaMmn ¢ pasieneHnem Harpy>XeHHOro Crosi U OCHOBHOTO HECYLLIETO BHYTPEHHErO Cros ruapounso-
NAUMOHHLIM MaTepuarnom.

9.2.11 Ha npunopTanbHbIX y4acTkax TOHHENs Npu TOMLUMHE CIOS rPYHTa Ha4 CBOAOM MEHEEe TpeX Hau-
6onbLUMX pasMepoB NONEPEYHOro CevYeHUs1 BbIpaboTku HeOoOX0AUMO NPUMEHSATL Xene3o0eToHHbIe UnNu me-
Tannuyeckue odbaenku.

9.2.12 [InAl neperoHHbIX TOHHENen METPONONMUTEHOB NMPU 3aKPbITOM crocobe paboT NpUMEHSITCA Kpy-
roBble 06aenku, Npu OTKPLITOM CNocobe — LenbHOCEKUUOHHbIE UMM MOHONUTHLIE, ANSA CTAHLUMOHHbIX TOHHE-
nel — 0AHOCBOAYATbLIE KOHCTPYKLUUU. OnNeMeHTbl COOpPHbLIX 064enok He0OX0ANMO COeUHATbL Mexay cobon
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CBAI3AMU PACTSHKEHUSA B NIIOCKOCTU NOMNEPEYHOr0 CEYEHUSA TOHHENS (apMUpOBaHUeM, CBapKoin, 60NTOBLIMU U
CKOOOBbIMU COEAUHEHUSAMM U T. M.).

9.2.13 TpaHCNOpPTHbIE W NELUEXOAHbIE TOHHENW B AOPOXHbLIX HACIMAX 4OMYCKAETCA COOpYXaTb U3 Me-
TanaM4yeckux roppupoBaHHbIX 0605104EK 3aMKHYTOTO KOHTYPA UM NMOAKOBOOBPA3HOro NONEPEYHOro CeYeHUs
C ONMUPaHMEM UX HA ManoCKUMaeMblil FPyHT, hyHAAMEHTbI MENKOro UK rMyGOKOro 3anoxeHus.

9.2.14 CeliCMOCTOMKOCTb MOHOMUTHbLIX TOHHENbHbIX KOHCTPYKLUMIA NpW pacnpoCTpaHeHUU NPOAONbHbIX
CelcMUYeCKUX BOSH BAOMb OCU TOHHENS A0SHkHA 06ecneynBaTbCs aHTUCEeHCMUYECKMMN AePopMaLMOHHBIMK
LuBaMu, MPU3BaHHLIMK NpeaoTepaLLaTe 0bpasoBaHue pa3pbiBOB B 064enke TOHHeNs. KOHCTPpyKUMA aHTuceiic-
MUYECKOro AeOopMaLUOHHOro LWBa AOSHKHA AONYCKaTb B3aWMHbIE MPOAOSbHbIE CMEeLLEeHUA CMEeXHbIX y4acT-
KOB 00aenku 6e3 CMNoBOro B3ammoaencTBus npu o6ecneyYeHnn rmapons3onsauum ToHHens. PacctosHue mexay
AedopMaLOoHHbIMKM LWBaMK ONPEeAEnsaeTcs pacHeToM.

9.2.15 B mecTax nepeceyeHuns TOHHENEM aKTUBHbIX TEKTOHUYECKUX pasnomMoB crneayert ycTpamearb Ao-
NOJSIHUTENbHbIE aHTUCEWCMUYECKUE LUBbI C YCUIIEHHBIM apMUPOBaHWEM MPUMEraloLwmx y4acTkoB 064enku un
yBENUYEHUEeM Npu COOTBETCTBYIOLLEM TEXHUKO-9KOHOMUYECKOM 0G0CHOBAHUM NONEPEYHOTO Ce4eHus 0Baenkm
Ha NpuneranLmMx y4acTkax Ha NPOTSHKEHUM, OnpeaeneHHOM C YYETOM AaHHbIX FOPU3OHTAaNbHOro passeaodHo-
ro 6ypeHusi, HO He MeHee NSATU HauBonbLUMX NONEPEYHBIX CEYEHNI BbIPAGOTKM C KXol CTOPOHBI.

9.2.16 MNopTanbl TOHHeNe B CeNCMUYECKUX paitoHaxX PEKOMEHAYETCA NPOeKTMPOBaThb B 3aBUCUMOCTHU OT
COCTOSIHUSI TPYHTOB Ha NoAXoAax K TOHHENIO BPE3HbIMU UMK BbIHOCHBIMU, KaK NPaBuno, Xene3obeToHHbIMU C
3acbINKoW 1 ynonoxeHmem noboeoro otkoca. [pu pacyeTHOW CENCMUYHOCTU 7 BannoB AONYCKaeTca npume-
HeHue BETOHHbIX MOPTANoB B YCTOMUYMBLIX CKaSIbHbIX FPYHTaX C >Kene306eTOHHbIMU NMO6OBLIMU NMOANOPHLIMU
CTEHaMM C napaneToM HaJ MOBEPXHOCTLIO OTKOCA BbICOTOW HE MeHee 1 M.

9.3 PacuyeTbl Ha CENCMOCTOMKOCTb

9.3.1 PacueT TOHHENbHbIX 064€N0K B CeCMUYECKMX paioHax BbINOMHAIOT NO NepPBOMY NpeaenbHOMY
COCTOSIHUIO:

- HA OCHOBHbIE COYETAHUA HArpy3oKk;

- 0Cc00Oble COMETAHMS, BKMIOYAIOLLME NMOCTOSAHHBIE HArPy3ku U CENCMUYECKOE BO3AENCTBUE.

9.3.2 PacueTrHas CelCMUIHOCTb ANl KOHCTPYKUMIA TOHHENs onpeaensetcs npefernbHO A0NyCTUMbIM
CeiiCMNUYECKMM pUCKOM (KNaccoM CeMCMOCTOMKOCTM) no Tabnuue 4.1.

9.3.3 KOHCTPYKUMMU TOHHENEH pacCUUTLIBAIOT HA CEUCMUYECKUE BO3EWCTBUS C YYETOM CBONCTB OKPYXKalo-
LLMX PYHTOB METOAAMMU MEXAHWKN CNOLWHbLIX Cpea UMM CTPOUTENbHOM MEXaHUKU B COOTBETCTBUM C TpeboBa-
Huammu CM 120.13330 u CM 122.13330. HanpskeHusa B ob6aenkax TOHHENen OT CEMCMUYECKUX BO3AENCTBUIA
CYMMUPYIOT C HANpsDKeHUEM OT NOCTOSAAHHBIX Harpy3sokK.

9.3.4 O6aenku TOHHenel rny6okoro 3anoxeHus (paccTosiHue OT LUEeMbIrM CBoAA A0 3€MHON NOBEPXHO-
CTU COCTABINSIET HE MEHEE TPeX MaKCUMAanbHbIX NONEPEYHbIX PA3MEPOB BbIPAbOTKM) PaCCHMTLIBAIOT, MCXOAA
u3 onpeaenexHus (NpunoxeHue E) ansa kaxxgoro HOpMansHOro ceveHusa 06aenku TOHHENA yrna nageHus npo-
DONbHBIX U NONEPEYHBIX BOJH, NPU KOTOPOM B AAHHOM CEYEHUM HOPMarnbHbIE TAHFeHUMANbHbIE HANPSHKEHUA
NpUMoBpeETaIoT IKCTPEMarnbHbIE 3HAYEHUS.

9.3.5 [Ina npeaBapuTenbHbIX PpacHETOB NPU OTCYTCTBUM TOUHbIX XapaKTEPUCTUK FPYHTOB HA KOHKPETHOM
yyacTke TOHHens CeiiCMMYeckue HoOpMarsibHbIe U KacaTenbHbIe HAMPSDKEHUS B U3OTPOMHOM MAacCuBe, BO3HU-
Karowme Ha 6eCKOHEYHOCTU MO MPOU3BOSIbHLIM B3AWMHO-NEPNEHAMKYNAPHBIM HANPaBNeHUAM OT AEWCTBUS
CeiCMUYECKUX BOMH CKaTusi — PaCTSHKEHUA U CABUra, pEKOMEHAYETCS ONpeaensThb No AaHHbIM Tadbnuubl XK.1
npunoxexus XK.

9.3.6 Pacuyetbl TOHHENEN, COOPYXAEMbIX OTKPbITbIM CNOCOOOM, BbLINOMHAIOTCH HA AEWUCTBUE MHEpLUU-
OHHbIX CUIT OT MACC rpyHTa U KOHCTPYKUUU TOHHENs NMpu BEpTUKaAnNbHOM U FOPU3OHTaNbHOM HanpaBneHUAX
CEeNCMUYECKOro BO3/1EUCTBUS.

9.3.7 PacueTbl HA NPOYHOCTL INEMEHTOB KOHCTPYKLIMM U OCHOBAHWI TOHHENEW BbINOMHAIOT C Y4ETOM
0COGEHHOCTEN KOHCTPYKLMIA U TEXHOMNOIMM NPOM3BOACTBA PaboT, a Takke N3MEHEHUs CBOWCTB rpyHTa, 6eToHa,
cTanu, CBapHbIX W ApYyrux CoeuHEHuin npu cemcmmudeckomM sosaencreuu no CI 14.13330.

10 BogonponyCkHble TPyObl

10.1 B ceiicMMYECKUX parioHax CneayeT NPUMEHSITb, KaK NpaBuno, Xene3obeToHHbIE N METannu4yeckue
TpyObl. Bug TpyObl M pasMepbl NONEPEYHOro CEYEHNUA KOHCTPYKLIUKM AOSKHbI ObITb 0O0CHOBaHbLI PacHeTOM Ha
Harpysku oco6oro codetanus no MOCT 27751 u He NpOTUBOPEYNTb TPEOOBaAHUAM ApYrMX HOPM B obnactu
TPaHCNOPTHOIO CTPOUTENLCTBA.
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10.2 BeToHHbIe TPYObl C KOHCTPYKTUBHBIM @HTUCENCMUYECKUM YCUNIEHMEM AONYCKAETCA NPUMEHATL B
panoHax CeMCMUYHOCTLIO 7 U 8 6annos.

10.3 KoHCTpyKLMM BOAONPONYCKHLIX TPYO A0mkHbI 06ecneunBatb 6€30nacHbIn NPONYCK BOAHOIO NOTO-
Ka, yAOBNETBOPSATL TPEOOBAHUAM NPOYHOCTU (YCTOWYUBOCTH), HE NOABEpPraTbCA (PU3MHECKOMY U3HOCY, NpU
KOTOPOM BO3HUKAET HEOOXOAMMOCTb NPEKPAaLLEeHNs UX IKCNIyaTauum, He UCTIbITLIBATL 0CaZKU, HapyLuaLme
HOPMarbHYI0 3KCMIyaTaumio.

10.4 B nepuop BeCEHHEro nornosoAbsA U BbiNageHUsi IMBHEBbLIX A0XKAEW BOAONPONYCKHbIE TPYObl J0IDK-
Hbl 06ecneunTb NPONycKk naBoAka 0e3 pasmbiBa HaCbINEN ANsi COXpaHEHWUs NPONYCKHOM CMOCOBHOCTH MmyTed
coo0LLUeHus, 4OCTAaTOYHON AN BbINONHEHUS aBapuiiHO-cnacareribHbIX paboT B 30He pa3pyLUMTENbLHOrO 3eM-
neTpsiCeHunsl, COBMAaBLLErO M0 BPEMEHU C NABOAKOM.

10.5 MNpu hopMmpoBaHMM CTOKOB, NPEBLILIAIOLWLMX PACYETHbIE, CO3AaI0TCA ONaronpuUaTHbIE YCNOBUA ANst
cunsrpaummn Boabl Yepes TEro HacbLiNM U OCHOBaHue Tpybbl C BbiMbiBaHueM (cydpo3ueni) yactuy rpyHTa.
B3BelwumBaloLlee AeWCTBME BOAblI B FPYHTE U rmapoauHamuueckoe ((punsTpaumoHHOE) AaBrneHue, a Takke
YMEHbLLEHUE YAENbHOrO CLEMIMEHUs U Yrna BHYTPEHHErO0 TPEeHWUs TPYHTOB NpU 3amayMBaHuM cnocobCTByIOT
noTtepe yCTOMUMBOCTU HU3OBOTO OTKOCA HACBINKU U Pa3PYLLUEHMUIO KOHLIEBbIX 3BEHLEB TPYObI.

10.6 B cencMmyeckux paioHax Ans yMEHbLUEHUA ONACHOCTU pa3pyLLEHUs HaCbinei U BOAONPONYCKHbIX
TpyO Ha >xene3Hbix goporax obuyen cetn kateropuii |V 1 Boile Npu NaBoKax BEPOSTHOCTb NPEBLILLEHUS pac-
YeTHbIX Pacxo40B BOAbI TpyOaMu NnpuHUMAaeTcs paBHOW 1 %, kak Anst COOPYXXEHWIA, NepepbIB ABUXEHUS MO
KOTOpbIM He Aonyckaercs. [ina Hackinemn u BoagONPONYCKHbIX TPYO HA aBTOMOGUNbHbLIX Aoporax kateropuii IV u
BblLLIE BEPOATHOCTb NPEBbILLEHUS MaKCUManbHbIX PacxoaoB NpuHumMaetcs no CI 35.13330, kak Ana panoHoB
C ManopasBuTON CETbI0 aBTOMOBUIBbHLIX AOPOT.

10.7 Ana npenorepalyeHus punstTpauum Boabl Yepes Hacbinb He06xoaMMO:

- YKNaAbiBaTb Ha OTKOCHI HAacbiNu NOA ykpensneHue (maTtpaubl PeHo, reopelueTtka) reoCUHTETUYECKNE
mMartepuansl, NPONYCKaloOLLME BOAY, HO 3a4EePXMBAIOLLME YaCTULbI TPYHTA;

- YKrajblBaTb Ha OTKOCLI HACkbINKU NOA YKPEeNneHue marepuansl, He NponyckaloLmue soay,;

- YKPennsTb OTKOCbl MOHONUTHLIM GETOHOM C BOAOHENPOHULIAEMOCTbIO HE MeHee W6,

10.8 Mpw ycTpoucTee TpyObl HA GOPTY Nora K 3acbinke TanbBera FMUHUCTLIM FPYHTOM NPOMCX0AUT 3ama-
YKMBaAHWNE HUXKHWUX CINOEB HACLINKU, YTO MOXET NPUBECTMU K ONON3aHNIO OTKOCOB. [INA NOBLILLEHUA YCTONYMBOCTH
OTKOCOB CrnefyeT npeaycmarpuBaThb 3acbinKy TanbBera KpynHOOOMOMOYHLIM APEHUPYIOLLUM FPYHTOM HUXe
BXOAHOrO OrofioBka Tpyobi.

10.9 MoTepsa yCTOMYMBOCTM OTKOCOB HAcCbiNU NPU 3€MIETPSACEHUM BbI3bIBAET paspyLUEHUE KOHLEBbIX
y4yacTkoB Tpy6 B 30He crnion3aHusi rpyHTa. [ins Hacbinei U BOAONPONYCKHbIX TPy Ha aBTOMOBGUIIbHBIX Aoporax
kateropuin 1V 1 BblLle BEPOATHOCTb NPEBbLILIEHUSI MAaKCUManbHbIX pacxoaoB npuHuMaetcs no CIM 35.13330,
Kak Ans paoHOB C ManopasBUTON CETbI0 aBTOMOOUIIbHLIX AOPOT. [Insi NOBbILLEHUS YCTOMYUBOCTU OTKOCOB
HaCbIMb MOXET ObITb apMUPOBAHA rE0CUHTETUMECKUM MaTepuanom.

10.10 OonroseuHocTb Tpy® onpeaensercs BLIBOPOM nonoxeHusa TpyObl B nnaHe u B npocune, cno-
cobOM OnuMpaHua Ha rpyHT, Marepuanom KOHCTPYKUMW, pasmepamu U popMoli NONEpPeYHOro CevYeHus, 3a-
LUMLLEHHOCTBIO OT arpeCcCUBHOIO BO3AEWCTBUS OKPYXAIOWEN Cpefbl, PACYETOM Ha Harpysku U BO3AEWCTBUS
OCHOBHOIO M 0cob0oro coyeTaHus, BKIOYas CENCMUYECKOe BO3AENCTBUE.

10.11 PacyeTHbIin Cpok cny>bbl BOAONPONYCKHbIX TPYO B CEHCMUYECKUX PAOHAX B AMANA30HE BO3MOXK-
HbIX 3Ha4eHui ot 50 ao 100 neT onpeaenseT reHepanbHblil NPOEKTUPOBLLMK NO COrNACOBAHMUIO C 3aKa34YMKOM.

10.12 UcTupatoLee BO3AENCTBME HA BHYTPEHHIOI NMOBEPXHOCTb METANIMYECKUX rOPPUpPOBaHHBIX TPyO
OKa3bIBalOT B3BELUEHHLIE B BOAE W NMEpeKaTbiBAaEMbIE N0 AHY BOAOTOKA MUHEpanbHbIe YacTuLbl HAHOCOB, Gbl-
CTPO MCTUPAIOLLME LIMHKOBOE MOKPbLITME CTanbHbIX TPYO C nocneaytoLLein SneKTpoXMMHUYeCcKoli Kopposuer ctTanu.

10.13 Onsa ocnabneHus akTUBU3MPYIOLLMXCA B pesynbrare 3eMneTpaceHusa npoueccos abpasuu u 3au-
NMBAHUA CTanbHbIX TPYO HEOOXOAUMO YKPENMATL OTKOCHI HACLINEN U BbIEMOK, NOCTABAAIOWMX NPU pasmbiBe
YyacTuubl FPYHTa B BOAOTOKM, a TakXe co3aasartb nepes BXoA0M B TPYObl HAKONUTENbHLIE eMKOCTM (BaccemHbl
aKKyMYNALMU HAHOCOB) Ar1s OCaXAEHWA U HAKOMMEHMA NECHaHbIX, NNCTBIX U FAIMHUCTBIX YacTuL,.

10.14 3kcnnyartauuoHHble opraHu3auum 06s3aHbl BbINOMHATE OCMOTPbI HACLIMEN U BbIEMOK MOCNEe NUB-
HEBbIX JOXaEei U 3eMNETPSCEHN, NPOBOAUTL paboTbl NO NMKBUAALMU NPOMOUH U MECT CMON3aHUsA rPyHTA, a
TaKkKe NO OYUCTKE HaKOMUTENbHbIX 6ACCEHHOB OT HAHOCOB.

10.15 MpK NHTEHCUBHOM Pa3BUTUN SNEKTPOXUMUYECKUX NPOLIECCOB, KOTOPbLIE NOPaXaIOT B NEPBYIO 04e-
peab HIKHIOK NOMOBUHY BHYTPEHHEN NOBEPXHOCTM CTanbHbIX TPY6, He06X0AUMO MPW NPOEKTUPOBAHUM OLE-
HMBAaTb CPOK CNy>XObl TPYO U NpegycMaTpuBaTh MEpbI 3aLLMThI X OT KOPPO3umn (npunoxedue ).

10.16 HepaBHOMepHas ocaaka Hacbinu Hag METanIM4Yeckoi rodpupoBaHHON TPyOON, 3HAUUTENbLHOE
UcKakeHue popMbl NONepeyHoro cedeHns TpyObl, BO3HUKAIOLIME MpK cnabbiX 3€MNETPACEHUAX, CBUAETENb-
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CTBYIOT O HEOCTaTOMHOM WUIW HEPABHOMEPHOM YNMOTHEHUU rPyHTa Hackinu. [oasneHne Takux AedekTos
CMy>XUT OCHOBaHWeM ANA NPUHATUA MEP MO YCUNEHMIO TPyObl, HanpaBneHHbIX Ha NPeaoTBpaLleHne ee pas-
[JaBNMBaHUS NPU 3eMNETPACEHUN PACYETHON CUTbI.

10.17 lNpw OTChINKE W YNNOTHEHWUU FPYHTOBbLIX NPU3M AOMYCKAETCA YMEHbLUEHWE rOPM3OHTanNbLHOro gua-
MeTpa MeTannm4yeckux rodpmpoBaHHbix Tpy6 He Bonee 3 % ero HOMUHamNbLHOrO 3Ha4eHusi. NpeaenscHbIe ae-
dhopmaLmm nonepeyHoro cevyeHust Tpyobl Npu 3aBEpPLUEHUN OTChIMKW TPYHTA HACLINMM HE AOIHKHbI NPEBbILLATDL
5 % HOMMWHarnbHbLIX 3HAYEHWI FOPUSOHTANBHOIO M BEPTUKANBHOIO AUAMETPOB.

10.18 [ns npenoTBpaLLEHUs BHE3AMHOr0 OTkasa METannmMyeckon roppupoBaHHOi TpyObl cneayer
dukcupoBats AedopMaLmio ee NonepevyHoro Ce4EeHUss Ha MOMEHT 3aBepLUEeHUs CTPOUTENLCTBA U BO Bpe-
Ms nocregyrowmx o6enegosaHuii, B TOM YUCHe nNocne 3eMneTpsaceHunit. Ecnu HavaneHble gecopmauum KOH-
CTPYKUMM BNU3KKU K NpeaensHO AOMyCTUMBIM U HabnoaaeTca X 3Ha4YMTenbHOe yBENUYEHUE BO BPEMEHU, TO
coCTOsIHMEe 0BBbEKTa paccMaTpuBaeTCs Kak HEYAOBMNETBOPUTENIBHOE MO KPUTEPUIO MPOYHOCTU (YCTOWYUBOCTH)
METanMOKOHCTPYKUMIA 1 Tpyba noanexuT HesaMmeanuTeribHOMY PEMOHTY (YCUIEHMUIO).

10.19 BobiGop chopmbl U pasmepa NONepeYHOro cevyeHus roPprupoBaHHON TPYObl AUKTYETCA PaACHETHOM
CeliCMUYHOCTbIO, BbICOTOIM HACINW, OTPAHMYEHUAMM HA YPOBEHb BOAbI MEPEA BXOAOM B COOPYXXEHUE U HA ak-
KYMYFSLMIO PEYHbIX HAHOCOB nepes BxoaoM B TpyOy, He0OX0ANMOCTLIO COXPAHEHUA AHA BOAOTOKA NO ANUHE
Tpy6bl B €CTECTBEHHOM COCTOSIHUM B MECTaX NPoXoAa LIEHHbIX NMOPOA Pbl0, TEXHONOTMYECKUMU NpenmyLLe-
CTBaMW, 9KOHOMUYECKUMU U ICTETUYECKUMU COOBPAKEHNAMM.

10.20 XKene306eTOHHbIE (DyHAAMEHTHbIe TPYObl CO 3BEHbSAMU 3aMKHYTOIO KOHTYpa U COOpHble GecdyH-
JaMeHTHble roppupoBaHHbIE METaNMUYeckue TpyObl KPYrioro nonepeyHoro ceveHna guameTpom 4o 1,5 m
OOMycKaeTCsl NPUMEHSITb B CEMCMUYECKMX paiioHax 6e3 orpaHuyeHus no 6annbHOCTM panoHa.

BecdyHaameHTHble rochpupoBaHHbie TPyObl anameTpom bonee 1,5 M, a TaKke Kpyrnble LUenbHONUTbIe
MOTYT NPUMEHSITLCA B PAOHAX CEMCMUYHOCTbIO 40 8 6annoB BKIIOUYUTENBLHO.

Mpumedanus

1 Ha pekax ¢ kap4exoAoM no Topuam Tpy6 AN npefoTBpalleHUss 3aCOpeHNs NNbIBYLWUMN AepeBbAMU cneayeT
ycTpauBaTb ceT4aThle Unu Apyrue orpaxaeHus.

2 Mpw BonbLUKX AMameTpax NornepeyHoro ce4eHus Tpyobl crneflyer NpUMEHsITL cneyuanbHble Mepbl NPOTUB NOTEPU
YCTOMYMBOCTW rocppuUpoBaHHOA 060M0YKM BO BPeMA YNNOTHEHNS rPYHTa 3achbinkK U NP CENCMUYECKOM BO3AENCTBUN, B
0coBeHHOCTH TPYOLl CO CKOLLEHHBIMM KOHLIaMMU.

3 CopTaMeHT COOpPHbIX 3NEMEHTOB MeTanIM4eckux Tpyd BCex TUMNOB onpeaensieTcs no pacyeTy.

10.21 3nnuntuyeckue Tpydbl C PacnonoXXeHHON ropu3oHTanbHO GOMbLLION OCbIO MONEPEYHOr0 CeYEeHUs
crnegyeT NPUMEeHATb B HAChIMAX HEGOMbLUON BbICOTHI, @ TAKXKE B TEX CNy4Yasx, KOrAa YLUMPEHNE HKHEN YacTu
TpyObl XenaTenbHo BO u3bexaHue obpazoBaHusa Nognopa npu HU3KUX YPOBHAX BOAbI B BOAOTOKE.

10.22 B Tpy6ax C nroCKMM AHULLEM U3 CTanbHbIX rOMPUPOBAHHBLIX NMUCTOB UMW JHULLEM, O4EPHEHHBIM
no KpMBOW BOMbLLUOTO paguyca, AaBNEHUE Ha IPYHT NOA4 NATamMKU BEPXHEro CBOAA 3HAYUTENbLHO Bonblue, YeM
nocpeauHe obparHoro ceoga. Ecnu rpyHT OCHOBaHMA HE UMEET AOCTAaTOYHON HecyLuei cnocobHOCTK, TO Noa
nsaTamu CBoZAa pa3BMUBAaKOTCH NOBbILLEHHbIE 0CAAKK, @ AHWLLE TPyDObl N0 €e 0CW NPUNOAHUMAETCA OTHOCUTESb-
HO NST cBoaa. BosHukaroLme npu ceiicMMYeckom BO3AENCTBUM OT U3rnba AHULLA HanpsKeHUsA MOTYT npuee-
CTU K HEAONYCTUMbIM AedopMauuamM KOHCTPYKLMK, YTO CreAyeT NPOBEPATb PACHETOM.

10.23 lNpu cnabbix rpyHTax CTPOUTENbLHON NIOWAAKU B paioHax CEWCMUYHOCTLIO A0 8 BanmnoB BKIO4YU-
TenbHO MOTYT NPUMEHSATLCA CBOAYATbIE (apOyHbIe) TPYObl, BEPXHAS YaCTb NONEPEYHOro CEUYEHUs KOTOPbIX Bbl-
NOMNHSAETCS U3 CTanbHbIX TOPPUPOBAHHBIX NINUCTOB, & HUXKHAS YacTb YyCTPaUBAETCSA B BUAE NIOCKOI UM NEPEMEH-
HOIi NO TOMLUMHE Xene300EeTOHHOW NMUTLI, YKNAaAbIBAEMOWM Ha OTCbIMaHHbIN COW KPYNHOOGMOMOYHOrO rpyHTa.

10.24 MHOroo4koBbl€ TPyObl ONYCKAETCA NPUMEHATbL NPU NEPECEeYEHNM JOPOroi CPABHUTENBHO LUMPOKUX
BOAHbIX Nperpag. Takue coOpyxeHusi B 6OrbLUEN CTEMNEHU, YEM OLHOOYKOBbIE TPYObI, CKIMOHHbI K 3aUNUBaHUIO.
Ecnu npu cTpouTensCcTBe NPOBOAAT MCKYCCTBEHHOE YLLMPEHUE pycna BOAOTOKA, €ro y4acTKu, PacrnonoXKeHHble
3a npegenamy eCTeCTBEHHOrO pycrna, noABepraloTCsi UHTEHCUBHOMY 3aMOMNHEHUIO PEYHbIMU HaHOCaMK. B no-
[OGHbIX CryYasix He06XoAUMO PaCCMOTPETb BapuaHT NnepeceveHust BOAOTOKA J0POroii Mo MOCTY.

10.25 CnyyvaiiHbii XapakTep NaBOAKOB U 3EMMETPACEHUN, CIOXHOCTb PUUKO-XMMUYECKUX NPOLECCOB
KOppo3uu GETOHa U cTanu, BMUSIHUE MMOXO NPOrHO3MPYEMbIX KNMMAaTUYECKUX U TEXHOrEHHLIX BO3AEWCTBUA,
BKIIOYasA aBapuiiHble cOpOChl B BOAOTOKW MPOMBbILLIIEHHBIX U BbITOBbLIX CTOKOB, TPEBYIOT OpraH13auuu nepuwo-
ANYECKOro 0CMOTpa KOHCTPYKLMIA BOAONPONYCKHbIX TPYB npu Ux skcnsyartauuu.

10.26 Onsa o6ecnevyeHns HenpepbLIBHOCTU U 6e30MacHOCTN ABWXKEHUA MO JOporam B CefCMUYecKkn onac-
HbIX paioHaXx, AOCTUXXEHUSI PACYETHOro cpoka cnybbl MeTannuueckux rodpupoBaHHbIX TpyG crieayeT Bbl-
NONHATL paboThl MO X PEMOHTY (NpunoxeHue [1) Ha OCHOBE aHann3a pakTN4eckoro COCTOAHUSI KOHCTPYKLIMIA,
BbISIBNAAEMOrO Npu 0CMOTpax 1 06cneaoBaHnm COOPYKEHWIA.
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11 MNoanopHbIE CTEHbI

11.1 Mpu OorpaHMYeHHON BbICOTE AOMYCKAIOTCA K MPUMEHEHUIO:

- KOHCTPYKUMK 13 BeTOHa C KOHCTPYKTUBHbIM apMUPOBaHUEM;

- KOHCTPYKLIMM M3 KAMEHHOW KNaJKku Ha pacTBope, YCUIIEHHOW KOHCTPYKTUBHO apMMUPOBAHHOW DETOHHO
pybaLLKOW;

- 3anONHEHHbIE KAMHEM PSKU U3 METanMMYecknx aNeMeHTOB;

- 32aHKEPEHHbIE B FPYHT CETYaTbIE rabUOHbI.

11.2 BbicoTa CTEH, cuMTas OT NOAOLLBbLI (hyHAAMEHTOB (MOBEPXHOCTU FPYHTa OCHOBAHMIA), AOMKHA ObITb
He 6onee:

- ANs CTeH u3 6eToHa Npu pacyeTHON CelMCMUYHOCTM Ao 8 BannoB BKNOYMTENLHO — 12 M, Bbilwe 8 Gan-
nos — 10 m;

- CTEH U3 KaMEHHOW KNnajKku Ha pacTBOpe Npu pac4yeTHON CEMCMUYHOCTM 10 8 BannoB BKMIOYATENBHO —
10 ™, BbiLe 8 6annos — 8 wm;

- CTEH U3 CEeTYaTbIX rabMOHOB, 3aaHKEPEHHLIX B FPYHT AOPOXHOM HAChINW, NPYU PACHETHON CENCMUYHOCTH
no 8 6annos BKMOYMTENBHO — 8 M, Bonee 8 6annoB — 6 M;

- CTEH U3 PSKEN NPU pac4eTHON CeiCMUYHOCTU A0 8 BansioB BKMIOYNTENbHO — 6 M, Bonee 8 6annos — 4 wm.

11.3 Mpu pacyeTHON CencmMmn4HOCTM Bonee 8 GannoB NOAMNOPHLIE CTEHbI AOMMKHLI NPEUMYLLECTBEHHO
BbINONMHATLCA M3 Xene300eToHa, WnyHTa C WanoyHbiM GpycoM, COEAUHEHHbIM METaNNMYECKUMUN TSHXRaMK C
aHKEPHbIMK OMOPaMW UMK TPYHTOBLIMU aHKepamu, Tpyb4aToro LnyHTa, 6ypoHabuBHbLIX CBaii, 00bEeANHEHHbIX
NOBEpPXY >ene300eTOHHOM HAaCaaKoW.

11.4 JonycTumas BbiCOTa CTEH BCEX TUMOB U ApYyrue XapakTepUCTUKN KOHCTPYKLMIA AOMKHbI ObITb NOA-
TBEPXOEHbI PACYETOM HA CENCMOCTONKOCTb.

11.5 Mpu yCTPOICTBE MOAMOPHbLIX CTEH B BUAE apMOTPYHTOBbIX KOHCTPYKUMUI C pasnUyHbIMU TUNaAMU
06nMUOBOK U YCTPOICTBOM NPOMEXYTOUYHbIX GEPM BbICOTA CTEHbI, YACNO U WKMPKUHA GepM onpeaensinTcs no
pacyeTy. APMOrpyHTOBAasi CTEHA OJKHA ONUPATLCA HA NPOYHBIV FPYHT, COXPAHAIOLLMIA YCTOWYMBOCTL NPK 3eM-
NETPACEHUMN PacYETHOW CUMbI.

11.6 MoanopHbIe CTEHbI U3 KAMEHHON KNaaku Ha pacTeope, 6eToHa u xenesobeToHa cneayeT pasaenarb
no ANUHE BepTMKanbHbIMU Ae(OPMALMOHHBIMKU LLUBAMU Ha CEKLMW C YYETOM PasMELLSHUS NOAOLLBLI KaXaoWn
CEKLMM Ha OAHOPOAHLIX FpyHTax. PaccTosiHue Mexay AecdOpMaLMOHHbIMMY LUBAMKU AOIMKHO ObIiTb HE Gonee 15 M.

11.7 BogooTtBog n3-3a 3aCTEHHOr0 NPOCTPAHCTBA KOCOrOPHLIX NOAMNOPHBLIX CTEH CNEAYET NPOEKTUPOBAaTL
C Y4€TOM BO3MOXHOTO MOAbema rpyHTOBbLIX BOA BCneacTBue 6appaxHoro addexra.

11.8 MoanopHble CTEHbI B MOPTasbHbIX BbIEMKAX TOHHENEN AOMMKHbI NPOEKTUPOBATLCA C BHYTPEHHUMU
rPaHsAMU HaKIIOHOM B CTOPOHY OTKOCA Bbl€MKW C 3aCTEHHbIM BOAOOTBOAOM, UCKIIOYAIOWMMKU NONaaaHne rpyH-
Ta W BOAbI HA NYTb, NPOE3XKYIO YACTb U B NPEANOPTanbLHOe NPOCTPaHCTBO.

11.9 Mpu npoekTMpoBaHUKM (HYHAAMEHTOB MENKOTO 3an0XEHUs MOAMOPHLIX CTEH IKCUEHTPUCUTET €,
PaBHOAEWCTBYIOLEN AKTUBHbLIX CUIT OTHOCUTENbHO LIEHTPA TSHKECTM CeYeHus Mo noaoluse yHaameHToB
orpaHu4YnBaeTca npeaenamMm, yCtaHoBneHHbIMmn 8.4.12.

12 OnekTpucukauus u aneKTpocHabxeHue Xene3HbIx Aopor

12.1 3aaHuA TAroBbIX NOACTAHUMIA AOMKHbLI YAOBNETBOPATL TpeOOBaHUAM K NPOEKTUPOBAHUIO TPAHC-
NOPTHLIX 34aHUIA, U3noxeHHbIM B CI1 14.13330.

12.2 MNpoekToM anekTpudukaLmm xene3Hon Aoporn A0spKkHa NpeaycMarpuBaTbcs BO3SMOXHOCTL opra-
HU3aLUMKU Pe3epBHOIO ANEKTPOCHAOXKEHUS KOHTAKTHON CETU NPU BbIXOAE U3 CTPOSA TArOBbIX NOACTAHLUIA NPU
3EeMIETPACEHUN.

12.3 Mpu NPOEKTUPOBAHUMN KOHTAKTHOW CETU 3NeKTPUPULIMPYEMBIX XEME3HbIX A0POr B PanoHax Cenc-
MUYHOCTbIO 8 Gannos u 6onee pekoMeHAYeTCA NpeayCMaTpuBaTb CENIEKTUBHOE OTKIIOYEHNE CeKLMN KOHTaKT-
HOM CETU NPU €€ NOBPEXAEHNU 3EMITETPACEHUEM.

12.4 Qnsa ABYXNYTHBIX NUHWI Npu anekTpuduKkauum B panoHax CercMUYHOCTbIO 8 6annos n Gonee
npeanoYTEHWEe AOMKHO 0TAABATLCA KOHCTPYKLUSAAM ONOP KOHTAKTHOW CETU PaMHOro TUNa C XXEeCTKUMKU no-
nepeYnHamm.

12.5 JInHUM anekTPoCHabXEeHUS KOHTAKTHOMN CETU U aBTOONOKUPOBKM B paiioHaX CeHCMUYHOCTLIO 8 6an-
nos u 6onee AOMKHLI UMETL TENEYNPABIIEHUE U3 HEPTOAUCNETYEPCKOTO NYHKTA C BO3MOXHOCTLIO NEPEKNIO-
YEHUS HA BbIHY)XXAEHHbIN pexum paboTbl NMpU OTKAIOYEHUU YHACTKOB, MOBPEXAEHHBLIX 3EMNETPACEHUEM, K
nepexoaoM Ha Pe3ePBHLIE CXEMbI.
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12.6 Mpu pacyeTHOM CeRCMUYHOCTH 9 6aNNOB YCUIIUA B ANEMEHTaX KpenneHus, yaepXuBatoLmux oT noa-
GpacbiBaHUA U casura TpaHcopmaTopsl U apyroe 06opyaoBaHue TArOBbIX NOACTAHUMIA, crieayeT NPUHUMaTL
COOTBETCTBEHHO He MeHee 10 % u He meHee 30 % onopHOW BEPTUKANbLHOW peakumn oT COBCTBEHHOrO Beca
o6opynoBaHus.

12.7 Mpun HasHaYyeHun pa3mepoB pyHAAMEHTOB MENKOTO 3aNOXXEHUsA OMnop KOHTAKTHOW CEeTu crneayet
obecneynBatb yCTOWUMBOCTb (DYHAAMEHTOB NPOTUB ONPOKUAbLIBAHMSI U CABUIa, a TakXe OrpaHN4MBaTb SKC-
LIEHTPUCUTET PaBHOAEHCTBYIOLLEN aKTUBHBLIX CUM B NNOCKOCTM NOAOLLUBLI (PYHAAMEHTOB OTHOCUTENLHO LiEH-
Tpa TSXKECTU CeYEHUS YCIIOBUSIMU, NPUBEAEHHbIMK B 8.4.12.
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lMpunoxexnune A
(cnpaBoyHoe)

AHTUCEeNCMHYECKUE YCTPONCTBA MOCTOB

A.1 Ctonopbl

Cronopb! ucnonbayloTea AN yaepXaHusi NponeTHLIX CTPOEHWI OT cABUra nonepek u BAosbL 0cu MocTa. KoHCTpyk-
LUuUA nonepedHbIX Xene3obeToHHbIX CTONOPOB (PUCYHOK A.1) ANsi NPUMEHEHUs B pailoHax CEeNCMUYHOCTLIO 7 1 8 bannoB
paspaboTtaHa B BUAE AONOMHEHNUS K TUNOBOMY MPOEKTY NPONETHLIX CTPOEHUI AnuHom oT 16,5 fo 27,6 M 13 NnpeaBapuTenb-
HO HanpsXXeHHOro XxernesobeToHa. MpoekToM NpegycmaTpuBaeTcs apMUpoBaHUe NoAMEPMEHHBIX MIUT NPOMEXYTOUHBIX
Onop U YCTOEB AOMNOSHUTENBHBEIMUA ceTkaMu. [ocne ycTaHOBKM MPONETHBLIX CTPOEHWIA apmaTypy CTONOpOB CBapuUBaloT C
BbIMycKamu apmaTypbl U3 nogdepMeHHoN NNNTLI, 3aTeM 6ETOHHYIO CMECh YKINaAbIBaloT B onarny6Ky cTonopos.

Pacxon mMaTepuanoB B xene3oGeToHHBIX cTonopax 3HavuTereH. Tak, AN NpPoneTHbIX CTPoeHU! AnuHon 27,6 m
06bemM 6eToHa B aHTUCENCMUYECKNX YCTPOWCTBax Ha ofiHY NPOMEXYTOUHYIO Oropy cocTaBnsieT 2,6 M3 unn npumepHo 3 %
obbema xenes3obeToHa NponeTHOro cTpoeHus. B ctonopax ogHoit onopsbl ycraHaBnueatoT oT 730 ao 1158 kr apmartypsl.
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1 — nponeTHoe CTpoeHue; 2 — Xene306eToHHbIN cTonop; 3 — ycTown

PucyHok A.1 — CTonopbl, 3aljuLyatoLyme oT NonepeyHoro cABMra nporieTHele CTPoeHUa AnuHon 23,6 n 27,6 M

McnblTbiBasi MpW 3eMINETPSICEHUU yaapbl O CTOPOHbI MPONETHLIX CTPOEHWIA, Xene306eToHHbIe CTONOpPLI HepeaKo
noBpexzatoTcs, a nNpu Tonykax cunoi 9—10 H6annos MOryT NOMHOCTLIO pa3pywnTbea. OTKas cTONOPOB BeYET 3a cobol
CABUI 1 0BpyLUEHWEe Ha MPYHT NPOSETHLIX CTPOEHUIA, B TO BPEMsi Kak UX NMOBpeXAeHWe NPUBOAWT NULLL K HEKOTOPLIM 3a-
TPYAHEHUAM MpU 3KcnnyaTaLum MocTa nocne ceicMUYEeckoro Bo3iencTeus. [na cMAr4eHUa yaapos Mexay nNponeTHeIMU
CTPOEHUSIMU U CTOMOpPaMK peKoMeHAYeTcs pasMeLyatb bydepsbl.

A.2 bydepbl

A.2.1 B kauectBe bycdpepoB NPUMEHSIIOT pE3UHOBLIE NPOKNAAKW, PE3UHOMETANNIUYECKUE NEMEHTLI U KOHCTPYKLMK
13 cTanu ¢ Tapens4aTbiMU NpyXXMHaMM.

B03MOXHOCTb UCNOMNb30BaHUSA B @aHTUCEWCMUYECKNX YCTPOCTBAX MOCTOB PE3UHOMETaNMUYECKUX SNeMEHTOB, NpU-
MEHSAEMbIX B BaroHOCTPOEHUM AN YMEHbLUEHUA BUGpaLUii MOABMXHOIO COCTaBa XenesHblX 40por, NoATBepXaeHa Ucnbl-
TaHUAMU STUX AMEMEHTOB Ha cxXaTue.

McnblTaHnsi NpOBOAUMK C arleMeHTaMu, KaXAbli U3 KOTOpbIX NpeAcTaBnsAn coboi pe3uHoBYI0 NPOCNOKY TONLWMHON
40 MM, 3aKIIOYEHHYIO MeXAY ABYMS CTaNbHBIMU MIacTMHKaMK, KOTOpble UMEIOT B NaHe hopMy NPAMOYronbHUKa C pas-
Mepamu 220x265 MM (puUcyHoK A.2). Yrmbl NnacTUH 3akpyrreHsl pagiuycom 30 MM. OdepyeHHble no napabone 6okosble
NOBEPXHOCTU PE3UHOBOIA NPOCINOWKA BOTHYThI BHYTPb areMeHTa.
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PucyHok A.2 — PesnHomeTannuyeckuin anemeHT BycepHoro ycTpolictsea

Ona nonyyeHns HeoBxoAMMON CNOCOBHOCTM K MOIMOLLEHMWIO 3HEPTUN Y apa PE3UHOMETAININYECKAE SNEMEHTBI MO-
ryT cobuparbca B NakeTbl. B JaHHOM 3KCNEPUMEHTE UCTIbITBIBANM NaKeTbl U3 TPEX 3MIEMEHTOB C AOBEAEHUEM HArpy3kun
Ha naket Ao 800 kH. Harpyska npuknagbisanacb crynenamu no 100 kH. Kaxaas ctyneHb Harpysku Bbigepxusanacb
3—4 MuH. UcnbiTaHnsa nposogunuch npu Temneparype 18—20 °C.

Mo pesynbTatam 3KCNEepUMEHTa NOCTPOEHa 3aBUCUMOCTb OCEBOMN AethopManmm nakeTa oT CXUMAIOLLEN Harpy3sku
(pucyHok A.3). CpepHee 3HayeHne gedopmanm CbITAHHbIX NAKETOB NpW HanbonbLUe Harpy3ske coctasuno 27 mm. OT-
KINOHEHUE 48 HaMMeHee 1 Hanbonee XeCTKMX NakeToB HaxoAUnochk B npegenax 15 % cpeaHero 3HauyeHus gedopmaumu.
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PucyHok A.3 — [luarpaMmma CXaTusi KOMNIEKTA U3 TPEX PE3MHOMETANNNYECKUX NIEMEHTOB

Cnegyet OTMETUTbL 3HaAYUTENBHYIO KPUBU3HY Anarpammbl cxatns. Moaynb ynpyroctu pes3uHbl B NMakeTe B Havane
HarpyxeHusi coctasnsn npumepHo 35 MlMa, a B cpegHem ansa Bcero gmanasoHa Harpy3ku — 75 Mla.

MoBbILLIEHNE KECTKOCTM NAKETa C POCTOM Harpy3ku o6bACHAETCS U3SMEHEHNEM KOHUrypaLum 60KoBbIX NOBEPXHO-
CTell Pe3aMHOBbIX NPOCIOEK, YBENUYEHNEM NIOLWAAMN UX NONEPEYHOrO CEYEHNS, a TaKKE YMEHbLUEHWEM 0Gbema MUKPONop
pesnHbl.

HanGonblwas Harpy3ka BocrnpuHUManacb naketamu 6e3 paspylueHUsi, HECMOTPS Ha TO UTO YXe NpU Harpyske
400 kH Ha GOKOBbIX NMOBEPXHOCTAX PE3UHOBbIX NPOCNOEK NOSIBASNNCH 3aMETHbIE FOPU3OHTaNbHbIE TPELLMHBI. B cBA3M ¢
3TUM NakeTbl BbinK UcnbITaHbl HA BLIHOCIIMBOCTb AECATUKPATHBLIM Harpy>KeHNEM C AOBEAEHNEM CUIbl CKATUS 38 KOPOTKMIA
npomexyTok BpemeHu (30 ¢) no 800 kH ¢ nocneaywowwei pasrpyskon. Mocne 3Toro nakeTbl BHOBb NOABEPranucb nocre-
NEHHOMY CXaTuIo C YBENUUYEHNEM Harpy3kn cTyneHamu no 100 kH. ConoctaeBneHne gmarpamm cxatus, NONYYEHHbIX A0 U
nocne UCNbITaHWIA Ha BbIHOCNIMBOCTb, NOKA3ano, YTo PE3MHOMETANNMYECKNE ANEMEHTBI B LIENOM COXPaHWNM NPOYHOCTb U
ECTKOCTb MOCHNE UCMbITAHWN Ha BLIHOCIIMBOCTb, XOTH CpeHEE 3HAYEHME ANS NATM nNakeToB Haubonbwen gedopmanmm
CKaTUS YMEHbLUMNOCH NPUMEPHO Ha 10 %.

MapTusi u3 20 pe3MHOMETaNNMUYECKNX 3MEMEHTOB Obina UCMbITaHa Ha cxarue (B TOM YuUCne Npyu oTpuLaTenbHO
Temneparype MuHyc 30 °C) n Ha caBur. Cxartune ABYX aeMeHTOB Harpyskon 2200 kH He npueeno K ux paspyLueHuio. o
CBOMCTBaM pe3uHbl CPOk cnyx6bl Bydepos cocTaenaer He MmeHee 60 ner.

MpoBeAEHHbIE UCNBITAHUS MO3BOMSIOT CAENaTh BbIBOA O TOM, YTO PE3UHOMETANIUYECKNE SIEMEHTbI MOXHO WC-
nonb3oBatb B GydepHbIX aHTUCEUCMMUYECKUX YCTPOWCTBax MOCTOB. [pMHUMas BO BHUMaHWe 3HauUTEnbHbIA pasbpoc
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YNPYryX XapakTepucTuK pe3uHbl, cneayeT NnpoBoAUTL BLIBOPOYHbIE UCMbITAHWA SMEMEHTOB, NpefHasHaYeHHbIX AN ycTa-
HOBKM Ha BonbLunx MocTax. Heobxoanmoe uncno BydepHbIX yCTPOWCTB U PE3NHOMETaNMMYECKUX 3MEMEHTOB B KaXAOM 13
HUX OnpefenaeTca pacyeToM, yHUTHIBAIOLWMM NPOYHOCTHBIE U lehOpMaTUBHLIE XapaKTePUCTUKKN SNIEMEHTOB.

A.2.2 B xayecTBe 6ycdhepoB NpUMEHSIOT Taloke CTanlbHblE KOHCTPYKUMK, pabounmM opraHoM KOTOpPbIX SABASIOTCA Ta-
pensyaTbie NPyXuHbl. Bydep XenesHogopmKHOro MOCTa C NPONETHBIMU CTPOSHUSIMU B BUAe depM C e3fj0i NoBepxy no-
KasaH Ha pucyHke A.4.

PucyHok A.4 — Bydep, ycTaHOBMEHHLI! B paGodee nonoxeHue

Ha ganHom oBbekte BydepHble YCTPOUCTBa yCTaHOBNEHbI B CKOLLEHHbIe KOHULI KpanHux depM. Kaxaelh Sydep
BbLIMOMHEH B BUAE MACcCUBHOIO CTanbHOMO CEepAeYHWKa, BOCNPUHMMAIOLLErO YAap U ONUPAOWErocs TbifbHO# CTOPOHO
FOFIOBKM Ha KOMMITEKT TapernbHaThiX MPYXUH U3 PeCCOPHO-NPYXUHHOM cTanu. MNpyXXuHbl nomMeLweHb! B CTanbHON Kopyc, 3a-
WLl ux oT aTMocchepHOro Bo3fencTans U 3acopeHnst. Kopnyc Bycepa kpenutca 6ontamm K y3noBeiM hacoHkam
depMbl. Beero Ha MOCTy yCcTaHOBMEHbI YeThipe BydhepHbIX YCTPOWCTBA, paccuuTaHHbIX Ha ANUTENbHYIO 3KCnyaTauuio B
ycnoBusix cyposoro knumata. Oblas macca Bydepos cocTaensieT 700 kr.

PucyHok A.5 — BydepHoe aHTUCecMUYecKoe YCTPOWCTBO C Tapens-aTelMU NPYXMHamMm
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OnA WaroToBneHUs OMbITHOW NapTuW TapenbyaTbiX NPYXWH AnA OydepoB CTanexene3obeTOHHBIX MPONeTHBIX
CTPOEeHWiA (pucyHok A.5) ncnonbaosanack ctanb Mapkn 60C2A no MOCT 14959—79. MNpyXUHEI UMENU BHELLHUIA AnaMeTp
D =300 MM, BHYTpeHHUI anameTp d = 122 MM, TonLMHY 8 = 20 MM, BEICOTY BHYTPEHHero koHyca f = 6 MM. QakTuyeckue
pas3Mephbl NPY>XWH OTNNYanncb oT PacyeTHLIX B Npeaenax AonyckoB. MpyXuHbl UCNBITLIBANIUCH Ha TBEPAOCTb, KECTKOCTb,
MPOYHOCTL U BLIHOCIMBOCTb.

MpoBepka TBepLOCTH MPOBOAMUNACE Ha Tpex obpasLjax, U3roTOBMEHHBIX U3 TOM XKe NapTuu MeTanna, YTo v NPYXuHbI,
1 UMerLLMX C HUMW OfMHAKOBYIO TONWMHY. TBephocTk no Pokeenny TepMoobpaboTaHHeix 06pasLo cocTaBuna ot 43 fo
45 eauHny. MpoBepka cOOTBETCTBUA AedopMaLun NPYXUH NpW NpeaencHoi pabodei Harpyske (450 kH) Tpebyemomy
3Ha4eHuto 7,8 MM npoBoaunach Bel6opodHbIM koHTporeM 10 % NpyxuH napTuu. MiamepeHHbIid Npornd KomnnekTa us aByx
NpYyX1H Npu Harpyake 450 kH B cpegHem cocTasnsAn 8,1 Mm (pucyHok A.8). Npu STOM OTKNOHEHWE KOHTpONMpyemoit ae-
dopmMaLmm oT pacHeTHOro 3Ha4eHWs 6b1no 4 % npu JonyckaeMoM OTKIOHeHUU =5 %.
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PucyHok A.6 — [Ouarpamma cxatns KOMNeKTa us AByX TapensdaThlX NpyXuH
NpY KPaTKOBPEMEHHOM HarpyXeHuu

MpOYHOCTL NPYXMWH NpoBepsNack 3aHeBoONMBaHUEM (MOMHBIM CXAaTUEM) KOMNIEKTOB B TeueHWe 24 4. Bce Tpu KoM-
MneKTa ycneLHo NPOLUW UCTBITAHWA Ha NONHOEe cxaTue (PUCYHOK A.7). Mocne pasrpysku NPYXUHBI HE UMENN TPELLUH 1
HaApbIBOB.
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PucyHok A.7 — WcnbiTaHue TapenevaTtbiX NPYXUH Ha NorHoe cxarue

28



Cn 268.1325800.2016

MpoBepka BLIHOCNIMBOCTM NPOBOAUNIACE MHOTOKpaTHbIM HarpyxeHuem (100 umknoB) ot P, = 0 80 Pp,,, = 450 kH
Tpex KOMNNEKTOB NPYXWH. BeicoTa BHYTPEHHErO KOHyca NpYXUH B cBOGOAHOM COCTOSIHUM NOCHe UCNBITAHUIA Ha BLIHOCNU-
BOCTb YMeHbLUMNAck B cpegHeM Ha 0,2 MM. TpeLLuH U HafpLIBOB NPYXWUHLI HE Nony4unu. Takum o6pasomM, UCNbITaHNAMK
6bINIo ycTaHOBNEHO, YTO NapTUs NPYXWUH YA 0BNeTBOPSET Tpe6oBaHUAM HOPM K STUM U3 enusM U MOXeT GblTb MCNOMNb30-

BaHa Nnpu CTPOUTENLCTBE B GyhepHbIX aHTUCEUCMUYECKUX YCTPOUCTBAX MOCTOB.

A.3 AHKepbl

BepTukanbHble aHkepbl yCTaHaBMMUBAIOT B LENAX MOBLIWEHUS YCTORYMBOCTM ONOp WU NPONETHBLIX CTPOEHU Npo-
TUB ONpOKUALIBaHWS, a Takke ANA NpefoTBPaLLEHUs NMOBPEXAEHWA KOHCTPYKLMIA, BO3HMKatOWMUX Npu nogbpackiBaHnn
OMOPHLIX y3noB 6anok, epm u pam. Fopu3oHTarnbHble aHKepbl MOTYT UCNONbL30BaTLCS ANA NOBLILWEHNA CONPOTUBIIEHNUA
YCTOEB U NPONETHLIX CTPOEHWIA CABUTY BAOIb OCU MOCTa B HanpasneHun pycna.

Mpu pacueTHoit ceiicMuyHocTU 9 BannoB NponeTHble CTPOSHUA ¢ €340 noBepxy ANuMHOW oT 18,8 no 34,2 m 3a-
KpennsioT 3a cepefiHbl JOMKpaTHbIX 6anok. AHkep yCTpoeH B BUAE CTaNbHON LUIAPHUPHOW KOHCTPYKUMK (pUCyHOK A.8).
Macca MeTanna aHKkepHbIX YCTPOICTB Ha OfHO NPONETHOe CTPOEHUe CoCTaBNAET okono 270 kr.

MponeTHble cTpoeHusn AnuHON 45,8 n 55,8 M 3aKpennAlTCA 3a AOMKpaTHble 6ankn B MecTax NocTaHoBKM pebep
)KECTKOCTU C MOMOLLIbIO TS U3 YIONKOB, 3afieNnaHHbIX B nogdepMeHHble NNuTLI onop. Macca MeTanna aHkepHbIX YCTPOUCTB
Ha 0fJHO MporneTHoe CTpoeHue AnuHou 45,8 u 55,8 M coctaBnAeT npuMepHo 1700 Kr.

Mpu coBMeCTHOM yueTe CECMUYECKON Harpy3Kku M Beca Xene3HOAOPOXHLIX pepM € €340 NOHU3Y B aHKEPHbIX
YCTpOWCTBaX Mo pacyeTy He BO3HUKAET pacTarnBatomx cun. Moatomy Ana BCeW cepun ITUX KOHCTPYKUWA B AnanasoHe
nponeToB oT 33 0 110 M aHKepHble YCTPOWCTBa NPUHATHI O4UHAKOBLIMW 06nerdeHHoro Tna ¢ Maccoi 336 kr cranu, fo-
CTaToMHOI ANs NpefoTBpalleHus nogbpackiBaHUs hepM, OKka3aBLUMXCA NOBAN3OCTU OT 3NULUEHTPa 3eMNEeTPACEHUS.
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PucyHok A.8 — AHKepHble ycTpoiicTBa ANS CTanexene3o6eTOHHbIX NPONETHLIX CTPOSHUA ANNHOM [0 34,2 M

AHKepoBKa 6arnouvHbIX paspesHbIX CTanexene3o6eTOHHbIX NPONETHLIX CTPOSHMIA Ha aBTOMOBUNLHLIX Aoporax ocy-
LECTBIISAETCA TaKUM Xe crnocoboMm, Kak A5 Xene3HoAopoXHbIX 6anok n hepM. [Ans nponeTHoro cTpoeHns anuHon 42,6 M
Macca aHKepHOro YCTpOCTBa AN 3aKpensieHUs OAHOTO KOHLA KOHCTPYKUMKU cocTaBnseT 122,7 Kr.
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A.4 CuenHble ycTpoicTBa

A 4.1 Pa3spesHble NponeTHbIe CTPOEHUS MOTyT 06pYLLMTLCA U3-3a cericMoaedopMaLiniA rpyHTa 1 onop, NPUBOAALLMX
K FOPU3OHTAmNbHBLIM NepemeLLeHraM noahepMEHHBIX NIUT U3 NMPOEKTHOrO NONoXeHusi. MNpu BO3MOXHbLIX CENCMOTEKTOHM-
YECKUX M OMON3HEBLIX NEPEMELLEHUSIX FPYHTa B CTBOPE MOCTA, a TAKKe NPU aCMHXPOHHBIX konebaHusx onop npuberaoT
K YyLUIMpEeHUIO nofdepMeHHbIX NNOLWaaoK OrMop UMW YCTaHaBNUBAKT CLEMNHBLIE aHTUCEACMUYECKAE YCTPOMCTBA, OrpaHu-
YMBAOLLME HE TONMbKO OTHOCUTESIbHBIE FOPU3OHTANbHBIE, HO U OTHOCUTENBHBLIE BEPTMKANIbHBIE NMEPEMELLEHNS CMEXHBIX
KOHLIOB coceiHuX hepm (6anok). CuenHoe YCTPOMUCTBO pacCUUTLIBAIOT TaK, YTOOLI OHO BbIAEPKMUBAIIO OMOPHYHO PeaKLuio
NoBUCAIOLLIEN KOHCTPYKLIMK.

A.4.2 KOHCTPYKTUBHOE peLLEeHUe CLIENKU B KXA0M KOHKPETHOM Cryyae onpeaensercs ee yHKUMen 1 TMNOM npo-
netHoro cTpoeHus. [ns o6beAnHEHUS METanIMYeckux U cranexene3obeToHHbIX 6anok co CrnoLHOW CTEHKON OBbIMHO
MCNOonb3yIOTCA HaKNaaky, NPUKPENnsSeMble K BepTUKanbHLEIM NUCTaM rmaeHbix 6anok 6ontamu. OTBepcTus nog 60nThl B
CTEHKe OHOW 13 Banok AenatoT 0BanbHLIMU, AN TOro YToObl HE BO3HWKANO TEMMNEparypHbIX HAMPSXEHUA B KOHCTPYKLMK
u obecneunBanacs ceoboaa NOBOPOTA KOHLIOB MPONETHOro CTPoeHUs. MNpu HeoBxoAUMOCTU coeiuHeHUs cTanexenesobe-
TOHHOIO MPONETHOTO CTPOEHUS C KENE30BETOHHBIM N ABYX XENE306eTOHHBIX KOHCTPYKLIMIA CLIEMHOE YCTPOWCTBO MOXET
ObITb 3aKpensieHo Ha xene3o6eToHHbIX pebpax unu nnuTe.

A.4.3 CuenHble yCTPONCTBa CTanbHbIX PEPM YCTaHaBNMBAIOT B y3nax MPOSIETHLIX CTPOEHUA. Tunosoe cuenHoe
YCTPOMCTBO XENE3HOAOPOXHbIX (hepM COCTOUT U3 BEPTUKAIbHbBIX IMCTOB, NOMEPEYHbIX MITAHOK U ONOPHOTO CTEPXHNA. OT-
BEpCTUS B Y3MnoBbIX pacoHKax nog 60MnTbl U ONOPHLIA CTEPXKEHb CBEPNAT MO MECTY C YYETOM (PaKTUYECKOro NONOXEHWS
NPONETHbIX CTPoeHUA. OTBEPCTUA NOA ONOPHLIN CTEPXEHb B BEPTUKamNbHbIX MCTax CLENHOro YCTPONCTBAa AenaloT oBanb-
HblMK. Pasmepbl 0TBEpPCTUIA NOABUPaIOT U3 YCNoBusi CBOOOAbI NIMHEMHBIX U YITOBbLIX NEPEMELLIEHNIA COSAMHAEMbIX KOHLIOB
depM. [luameTp ONOpHOro CTEPXKHA ONPEAENSAIOT PaCUETOM Ha CPe3 U CMATUE NOJA Harpy3kon oT coBcTBEHHOro Beca dep-
Mbl. Macca metanna, HeobxoanmMoro Ans cuenky epm ¢ e3a0N NnoBepxy AnvHoW 55 m, cocraenset 900 kr.

A.5 MpepbiBaTenu kone6aHuin

A.5.1 lMNpepbiBatenu konebGaHwi (rmapaBnmMyeckme CTonopbl) UCMONb3YKTCS AN NepepacnpeneneHusi yCurnui B cu-
cTeme ¢ Bonee HarpyXeHHbIX YacTel COOPYKEHUSA HA MEHee HarpyeHHble. Hanpumep, ecnuv ckanbHbIe FpyHTLI MO OCU
MOCTOBOrO nepexoga 3aneratoT rnyboko, Npy NPOEKTUPOBaHWN MOCTa HEPa3pe3HOW CUCTEMBI LienecoobpasHo nepepac-
npeaeniTb CEACMUYECKYHO Harpy3ky OT MacChl MPONETHOMO CTPOEHUS C aHKEPHOW ONOPbl HA BCE UMK YacTb OMNop MOCTa.

MMapaBnuuyeckme CTonopbl COCTOSIT U3 3aMONMHEHHOMO XUAKOCTLIO MONOro LMIMHAPA, B KOTOPOM pasMeLLaeTcs
LUTOK, COEAMHEHHbI C NepdOpUPOBaHHBIM ANCKOM. KOHLbI LIMNIMHAPA M LUTOKA COSAMHSIIOTCS C KOHCTPYKLMSIMA MOCTA,
MOTyLL¥MW COBEpLLaTL NepemeLLieHns Apyr OTHOCUTENBHO Apyra.

MMapaBnuyeckne CTonopsl MOryT paboTaTb B ABYX pexumax (PUCYHOK A.9). NepBbI pEXUM OTHOCUTCS K MEANEHHO
N3MEHSIIOLLMMCS BO3AENCTBUSIM (M3MEHEHME TemnepaTypbl cpeabl, Non3yyectb U ycaaka 6etoHa). Mpu Takux Bo3aew-
CTBUAX TPebyeTcs He3Ha4YUTENBHOE yeunve Ans nepemeLleHns nepdopupoBaHHOro AUcka B 3aMONHEHHOM XUAKOCTBIO
uMnuHape. Takum o6pasoM, B 06bIYHBIX YCNOBKSAX 3KCMJyaTaLmy CTONOP He OrpaHNYMBAET NEPEMELLIEHUIA COEANHSAEMBIX
KOHCTPYKLWI W NPaKTUYECKM HE BNUAET Ha HanpshkeHHO-4eOpMUPOBaHHOE COCTOAHUE MOCTA.

Mpu BLICTPLIX OTHOCUTENBHLIX NEPEMELLIEHUSAX CMEXHBIX YacTel MOCTa, BO3HUKaIOLLMX NPU 3eMNETPACEHUSIX, CTO-
nop GnoKMpYyeT 3TW NepemMeLLieHns, paboTas Kak xeCTKasi CBs3b, COSAMHANOLLAs pasaeneHHble AeopMaLMOHHbBIM LLBOM
4YacTu COOPYXEHUS. VN3MeHeHe AUHaMUYecKor pacyeTHON CXeMbl MOCTa C 6ano4yHOM Hepa3pesHon Ha pamHyio C Npo-
[ OMbHO-HENOABMXHBIMM OMOPHBIMM HYaCTsIMM Ha BCEX UMM YacTW ONop MOXET CYLLECTBEHHO YMEHbLUWTL YCUNUA B aHKep-
HOW Onope ¥ NOBLICUTb CENCMOCTOMKOCTE MOCTa B LIENOM.

Oo6nacThb | Ob6nactb
TEMIEPaTy PHBIX | celiCMIIeCKIX
BoO3/IcHCTBUM BO3ZIeHCTBHH

Cuna CONPOTHUBIICHUSA
THAPABINICCKOIO CTOIOpa

CKOPOCTB OTHOCHTE/IBHOI'O IIEPEMEIICHILT
COCTUHACMBIX KOHCprKL[[/Iﬁ

PucyHok A.9 — Cxema paboTbl rMapaBnmyeckoro ctonopa

A.5.2 MpepbiBatenu konebaHui MOryT NCNONb30BaTLCS TaKKe NPU CTPOUTENBCTBE BUCSYMX W BAHTOBLIX MOCTOB, B
0COBEHHOCTUN B panoHax NPOXOXAEeHNs TandyHoB, rnyBokMx ONaroB paspyLLUTEnbHbIX 38MNETPSICEHNIA 1 NPY Pacnonoxe-
HUW NTIOHOB B aKBATOPWUM MOPEN, B Liensx obecneyeHns LMHaMU4YECKOR YyCTOMYMBOCTM NUNOHOB MOCTA MPU BO3AECTBUN
TypByneHTHOro BO3AYLLUHOrO NOTOKA, LUTOPMOBBLIX M CEMCMUYECKMX BOMH. NpepbiBaTeny ycTaHaenuBaloT B LENsSX YMeHb-
LUeHUs neprofa coBCTBEHHBIX MONEepeYHbIX konebaHn NUNOHOB Ha NepuoA NOCTPOKK Ao BedonacHoro ypoBHs. Cxema
NOAKPEneHna NMIoHa BaHTOBOrO MOCTa MnokadaHa Ha pucyHke A.10.
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PucyHok A.10 — Cxema ycTaHOBKW NpepbiBaTens konebaHuii

A.6 lacutenu koneGaHun

A.6.1 Macca NponeTHOro CTpoEeHUs Hepaspe3Hoil cuctembl anuHol Gonee 500 M Hepeako npeBbillaet 10 000 T,
a celicMuyecKkan Harpyska oT STOW Maccbl AOCTUraeT HeCKONbKUX ThICAY TOHH. Mpu pacueTHol celicMuiHoCTU 9 BannoB
npueMnemble pelleHns No pacxody MaTepuanos NONyYaloTcs TOMbKO B TOM Crlyvae, Koria OCHOBaHMEM MaCCUBHOMO (OyH-
JaMeHTa aHKepPHON ONOpbl CAYXMUT CKaNbHbIA MPYHT.

Ecnn npovHble KOpeHHble NOpoAbl 3aneratoT rmy6oko, NPUHMMAIOT cneynanbHble Mepbl AN YMeHbLUeHUA ceifc-
MWYECKO Harpyskm u amnnuTys ropu3oHTanbHblx konebanunii coopyxeHus. K Takum Mepam OTHOCATCS CHUXEHWE Macchl
MPONETHOro CTPOEHWS 3a CYET UCNONb30BAHUA BLICOKONPOYHOW CTanu B rMaBHbIX Hankax, cBA3SX W NAUTE NpoesxXei
YyacTu, pacnpeaeneHne NpPoaorbHOA CENCMUYECKOW Harpy3ku OT Macchl NPOETHOrO CTPOEHUSI HA HECKONBKO MPOMEXY-
TOYHbLIX ONOP, NPUMEHEHWE aHTUCEACMNY ECKUX YCTPOHCTB ANA rawweHus konebaHuit (aemndepos).

A.6.2 XapaKTepHbl NpUMep NpUMeHEHUa demndepoB — BUaZyK Yepe3 AONUHY PeEKU B paloHEe CEACMMUYHOCTLIO
9 6annos..

Bragyk umeet obLyyto anuny okono 900 M npu BLICOTE OMNop B cpefHell YacTu nepexona 6onee 40 m. lMNponeTHoe
CTPOEHMWE 3anpoeKTUPOBAHO U3 CTanu, UMeeT KopobvaToe cevyeHne ¢ BEPXHEN OPTOTPONHOW NNuUTol. BeicoTa rmaBHoiA
Ganku 3,6 M, WnpuHa npoeaxeit yactn 11,5 m. [lecbopmaL|MOHHEIN LLIOB, YCTPOEHHLIW Hald OLHON M3 MPOMEXYTOMHBIX Onop,
JernuT NponeTHoe CTPoeHWe Ha ABe HepaBHble YacTu gnuHoi 810 n 100 m.

Bonbluasd ceKkuust MporeTHOro CTPOEHMSA 3anpoeKkTMpoBaHa B BUAE Hepa3peaHoit 6anku, nepekpeiBatoLleil 4ecsTb
nponeToB AnWHOK oT 53 Ao 126 M. Macca Hepa3spesHoii cekuu coctaenaeT 10 785 7.

KopeHHble nopofbl B CTBOpEe BUaAyka NpeAcTaBfeHbl MeprefieM, necHaHukom 1 aprunnntom. B 3aoHe BbiBeTpuBa-
HWSA Ha rmMyOGuHY A0 5 M OT KPOBMU CKarnbHbIE MPYHTHI UMEIOT HU3KYIO MPOYHOCTb.

Ha ckrnoHax JonuHbl KOPeHHbIe MopoAbl NepeKpLIBalOTCH YEXNIOM LeNioBUanbHbIX M OMOM3HEBBLIX HaKOMMEHUI,
npeacTaBeHHbIX CYIMUHKaMU U IITMHaMK ¢ BKIIOYeHeM o6rnomoyHoro Matepuana. MoWHOCTb YeTBEPTUYHBIX OTIIOXKEHUIA
konebnetca ot 3 Ao 17 M.

[Molimy ¥ pycrno peku cnarailoT anrnioBUanbHbele ¥ annioBUanbHO-NMMaHHbIE OTNIOXEHUS (FpaBuid, ranbka, rmvHa).
BckpbiTas pa3BegouHBIMU CKBaXKMHAMM MOLLHOCTb raneyHnKoB JocTuraeT 29 M.

OcHOBHas 4acTb BMaAyka 3anpoeKkTMpoBaHa B BUAE PaMHO-Hepa3pe3HOi CUCTEMbI C HEMOABUXHBIMU OMOPHBIMU
YacTAMKU Ha CEMMU NPOMEXYTOUYHBIX onopax GonbLUOK BLICOTHI M NOABWMXKHBIMUW OMOPHBIMU YaCTAMU Ha YETHIPEX KpaitHUX
HW3KKUX onopax (pucyHok A.11).
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PucyHok A.11 — PacyeTHas cxema Brnagyka
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Kone6aHus onop ¢ 6onbLUoii amMnanTygoi BAOMb OCK Nepexofa cnocobHbl NOBPEAUTE OMOpHLIE YacTu, JedopMa-
LIMOHHbIe LLIBLI U ApYyrie KOHCTPYKLWUK BUagyka. [ns yMeHbLUeHUst CEHCMUYECKON Harpysku oT Macchl NPONETHOro cTpoe-
HUA 1 orpaHuYeHna aMnauTyAbl konebaHnii NnpefensHO [AOMNYCTUMBIM 3Ha4YeHWeM 25 cM Mexay Hepaspe3HbiM NPONETHEIM
CTPOEHNEM U1 KECTKUMMU KOHLIEBLIMU OMopamMi yCTaHOoBIeHbl M1 paBrinyeckne racutenu konebaHuii.

A.6.3 CyulHocTe paboThbl ruapasnuyeckoro gemndepa npefcraBieHa 3aBUCUMOCTLIO €ro peakLun OT CKOPOCTH
HarpyxeHus. M3 rpaduka (pucyHok A.12) BugHo, 4to femndep cnabo pearupyet Ha MefreHHoe HarpyeHne (Ha MaMeHe-
HWe AM1HBI NPOSIETHOro CTPOEHUS 0T Nepenaja TeMnepaTyp B TeHEHWE CYTOK), HO CO3AAaeT 3HaYnTeNlbHOE CONpPOTUBNEHNE
ceiicMu4eckum konebaHWAM, KOTopble B JaHHOM criydae UMerT ckopocTk okono 0,5 m/c.

4000
3000
2000 /r
1000

0 T T T T
0 0,2 0,4 0,6 038 1 1,2
CxopocTh (M/C)

Cuna (xH)

PucyHok A.12 — 3aBucMMOCTb peakuuu gemndepa oT CKOPOCTU €ro HarpyxxeHus

lMacuTenwn konebaHunii BbiNycKatoTCs ANA 0CeBbIX Harpy30K A0 HECKONMbKUX COTEH TOHHA-CUIT U BO3MOXHBIX OTHOCK-
TenbHbIX NepeMeLleHnil coefuHAeMbIX YacTel MmocTa 40 450 mm U Gonee. OT 3TUX UCXOAHBIX JaHHLIX 3aBUCAT AUaMETP
LUMMHA PUYECKOro Kopryca U ero grvHa.

Kopnyc fgemMndepa UMeeT HagexHyto 3awuTy oT HebnaronpuATHbIX aTMOocdepHbIX BO3feicTBUI. [ng 3almTel OT
KOppO3nu HapyxHble NOBEPXHOCTH KOopryca NMOKpbIBAlOTCA FPYHTOBKON M3 CNOA LMHKa C Nocneayiolleil okpackoi AByMsi
crnosiMu Kpacku. BHyTpeHHUe noBepxHOCTW AeMndepa UMEIOT crneynanbHoe NokpbiTue, paspabotaHHoe NpeanpusTUEM-
usrotoBuTenem. B kauectBe paboyell KUAKOCTM UCNONb3YETCA CUNMKOHOBOE Macno, cogepxallee npucagku Ans sawuTsl
OT cTapeHus. Paboyas XWAKOCTE UMEET XapaKTepUCTUKN, Mariou3MeHsIoWMnecs B LUMPOKOM AnanasoHe TeMneparTyp.

[emndepsbl 3anpoekTUPoBaHbl B NPEANONOXKEHWN, YTO TeMnepaTypa BO3Ayxa U3MEHSAETCA B npeAenax oT MUHYC
20 °C po nntoc 50 °C. Mpun 3eMnNeTpACEHUN B TeHEHNE KOPOTKOrO NPOMEXYTKa BpEMEHU rawweHus konebaHuii Mmocta TeM-
nepatypa paboyeit xuakoctn MoxeT BospacTu go 200 °C.

PacueTHbI cpok cnyx6bl rugpasnuyeckux gemndepos He MeHee 30 neT. YcTpoiicTBa He TpebytoT o6enyxuea-
HUS NPU 3KCNyaTauuu, Ho NpefnpUsSTUe-U3roTOBUTENb PEKOMEHAYET NPOBOAUTE OCMOTP AeMMd epoB ¢ NEPUOANHHOCTLIO
OlUH pas B TpU roga.

A.7 AMopTusaropbl

A.7.1 AMopTusaTopamu ABNSAKOTCA KOHCTPYKLUKU U YCTPONCTBA, NO3BONSIOLLME YMEHbLUATbL CEACMUYECKYI0 Harpy3Kky
OT Macc 1 perynuposaTb pacrnpefeneHne Harpysku Mexay 4acTsMU coopyxeHus. K amopTusatopam oTHOCATCA rbkue
onopbl ¢ NapHbIMK CTOWKaMK, Pe3MHOBbLIE ONOPHbLIE YacTy, YCTpoiicTBa ¢ paboynm opraHoM B BUAE TapenbvaTtbliX NPYXUH
W psSa APYrMX KOHCTPYKLUUNA.

Mpu cTpouTenbCcTBE OMNOP BUAAYKOB B CEWCMUYECKUX pailloHax MPUMEHSIOT paMHble Xene3obeToHHble Onopsl,
“MeroLMe BepTUKalbHble UMW HaKIMOHHbIE CTOWKW U3 COOPHOro (MOHOMUTHOro) xenesobeTtoHa. Takoe KOHCTPYKTUBHOE
pelueHne NO3BONAET YMEHbLUWTL Maccy Oornop W MofyyYuTb oNTUMarbHble AUHaMUYeckue XapakTepucTUku BUagyka, uTto
flaeT BO3MOXHOCTb MaKCUMarbHO MOHU3UTL CENCMUYECKYIO HarpysKy oT Macc onop v NponeTHOro CTpoeHus.

Buagykn ¢ pamHbIMK onopamu 4acTo COOpyXatoTcs B paiioHax NnepeceveHuns XenesHoh JOporoii ropHeix XxpebTos.
Onopbl TakX MOCTOB 0BLIMHO MPOEKTUPYIOT B BUAE OAHOAPYCHBIX U ABYXBAPYCHLIX NPOCTPaHCTBEHHLIX paM. B kavecTBe
CTOEK OMOp UCMONb3YIOT XKene3obeToHHbIe CcTONGbLI AMaMeTpoM nonepedHoro ceverms 0,8 M u gnvHoii 15 M. Mnutel dyH-
[laMeHTOB, ropu3oHTanbHble Anadparmel U Hacaku BLINONHAKT U3 MOHOMUTHOrO Xene3obeToHa. BeicoTy paMHbIX onop
06bI4HO NpUHKUMatoT Ao 35 M oT obpesa PyHAaMEHTOB.

A.7.2 KoHCTpyKLmKn xene3o6eToHHLIX ONop € TEMOM B BUE MOHOMUTHBIX NapHbLIX CTOEK MPUMEHSIHOT NPU CTPOUTENb-
CTBe 3CTakaj W BUajykoB Ha aBTOMOGUIbHBIX U FOPOACKUX AOpOorax.

Mo pacyeTy Ha TeMnepaTypHOe U celicMUYecKoe BO3eACTBUSA NPOMEXYTOUHbIE ONOPLI PaMHO-HEPa3pe3HON YacTu
BUagyka (pUCYHok A.13) NPUHATLI TMOKMMK B BUAE paMHbIX HaACTPOEK Haj LIoKoreM ¢ HeBombLUIOM XKeCTKOCTBIO CTOEK B Ha-
npaBneHnn ocu nepexoga (BblcoTa cToek 40 28,5 M; TonwuHa 1,2 m). Bepx cToek o6befuHeH xene3obeTOHHLIM purenem.

CeilcMuYeckas Harpyska OT Macc MpOrieTHOTrO CTPOEHWUS 3aBUCUT OT nepuoga cobcTBEHHBIX konebaHuii coopyxe-
HUs, YMeHbLUascs NpUMepHo B 2,5 pasa npu yBenuyeHun nepuoga oT UHTepBana pesoHaHcHbIx nepuogos (0,1—0,5 c ansa
CPeAHVX rPYHTOB) 4O NEPUOA OB, PACTONOXEHHBIX BHE 30HBI pe30HaHCHbIX konebaHuii (1,2 ¢ 1 BbiLLe).

HasHa4yeHneMm BbICOThI TMBKUX CTOEK B MHTepBane 25—30 M MOXHO NONYYUTh ONTUMarbHble AUHAMUYECKNe XapaKTe-
PUCTUKW OMOPBI U CYLLIECTBEHHO CHU3WUTE HAMPsSKEHWS B paMHOW Haf CTPOMKE U CuIbl (MOMEHTHI), NepeAaBaemble Ha LIOKONb
U cBaliHoe ocHoBaHWe (pucyHok A.14). B cnyyae npumeHeHusi cToek Gonblueil ANWHBI YCUITUSA B CEYEHUAX OMOpbl YMEHb-
LUAIOTCH HE3HaYUTENbHO, OfHAKO MOBLILLIEHWE TMBKOCTM OMopbl MPUBEAET K CYLLECTBEHHOMY POCTY aMmnnuTys KonebaHuii
purensi U NoBbILLEHWIO HANPSKEHUIA 3@ CHET POCTa IKCLIEHTPUCUTETA Harpy3ku oT cobCTBEHHOMO Beca NPOSIETHOrO CTPOEHNUS.

32



CI 268.1325800.2016

Buaoims ocn MocTa Ionepek ocu MocTa
= L 1000
| 5
' 3
|
2
3§
I 285 30 | 285
T ,
l
7 I 77777
d4;

PucyHok A.13 — lNpomexyTouHasa onopa Buagyka
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PucyHok A.14 — 3aBUCMMOCTb MOMEHTa B YPOBHE MOAOLUBbLI NMWTLI (hyHAAMEHTa OT BbICOTbI NAPHbLIX CTOeK

A.8 KoMOuHMpOBaHHbIE aHTUCENCMUYECKME YCTPOUCTBa

A.8.1 K nopaxatowmm caktopam 3eMreTpsicCeHNN OTHOCATCH MHEPLIMOHHbIE CUIbl TOPUSOHTalNbHOMO 1 BepTUKarb-
HOro HarmpaBsneHui, cerlcmmuyeckoe GOKOBOE JaBrieHWe pyHTa, CEACMMYecKoe AaBrieHue BoAbl, yAapbl B LUBAX MeXAy
CMEXHbBIMWU CeKLMAMU MOoCTa, CMeLLeHNs yHAaMEHTOB OMOP U3 NMPOEKTHOMo MOMOXEHUA MPWU pacnpocTpaHeHWn cemnc-
MUYECKMX BOMH, TEKTOHWYecKMe paspbiBbl, ONOMN3HU GeperoBbix ckrioHoB, o6Banbl GOpPTOB YLUEnWi, ocafku NOKPOBHBLIX
oTrnoxeHu 1 gp. MNepeuncrneHHble dakTopbl 06BIYHO NPOSABMSAIOTCA B PasfyHbIX COUETAHUAX B 3aBUCUMOCTU OT pervo-
HanbHbIX CENCMOTEKTOHNYECKUX N MECTHBIX UHXEHEPHO-TEOTOMMYECKUX YCITOBUN.

MHorocakTopHbI XapakTep celicMMYecKkorn onacHoCTU TpebyeT pas3paboTKM Npu MPOEKTUPOBaHUN MOCTOB KOM-
nrekca Mep aHTUCENCMNYECKON 3alumThl. B kavecTBe Npumepa KOMNEKCHBLIX aHTUCENCMUYECKUX MEPONPUATAN B HACTOA-
LLEM NPUNOXEHUM PacCMOTPEHBI MEPbI 3aLLUTLI OT 3EMIETPACEHMWI KEMNE3HOAOPOXHOIo MOCTa.

MocT coopyeH Ha y4acTke ¢ HebriaronpusTHBIMY TEKTOHUYECKUMU YCIoBUAMMN. o ocu MocTa saneratoT cnabosbl-
BETpenble rpaHoAMOPUTLI, HAPYLLEHHBIE Ha yYacTke WupuHoi 30 M TEKTOHNYECKUM pasroMoM. B 3oHe pasrnoma ckanbHas
nopoAa pasgpobrneHa Ao cocToAHMS WebHs. MoHONUTHLIE YCTOU U COOPHO-MOHOMUTHBIE NMPOMEXYTOUHBIE ONOPLI BbIHE-
CeHbl U3 30HbI ApobrieHus. MNponeTbl MOCcTa NepPeKPLITHI CTanbHBIMU hepMamMu ¢ e3aomr nosepxy. PyHAaMEHTLI BCEX onop
MacCCHBHbIE MEIKOro 3aroXeHus.

C yyeTom HeGnaronpusTHLIX TEKTOHUYECKMX YCIOBWUA Obinn paspaboTaHbl AONONHUTESNbHBIE MEPbLI aHTUCENCMU-
YecKol 3alyMTbl MOCTOBOIO Nepexofa, HanpaBrieHHble NpoTuB cbpoca NponeTHbIX CTPOEHUI ¢ onop, noabpackiBaHWA
OMOpPHbIX y3roB depm, obpyLLueHns hepM Npu BO3MOXHOM BbIXOAE TEKTOHWUYECKUX pa3pbiBOB Ha MOBEPXHOCTb y4YacTka
MOCTOBOFO Nepexofa, a Takke NpoTUB NOBPEeXAeHUs KOHCTPYKLUMI OT yaapoB ¢depm B LIKadHble CTEHKM ycToes. [inA 3a-
LTI MOCTa Ha onopax 1 NPONEeTHLIX CTPOEHUSIX YCTaHOBNEHbI CTONOPHbIE, aHKepHbIe, cLienHble 1 BydepHble ycTpoicTea
(pucyHok A.15).
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1 — CToNopHbIe 1 aHKepHble YCTPONCTBA; 2 — cLenHble YcTpoiicTa; 3 — Gydepbl; N2 1—4 — onopbl

PvicyHok A.15 — BarnoyHblii MOCT, MOCTPOEHHBIN Ha ydacTke ¢ HeBnaronpUSATHBIMA TEKTOHUHECKUMM YCITOBUSMMA

A.8.2 CoBMelleHNe B 0HOMN KOHCTPYKUMM ABYX W Bonee pyHKLUMIA pacCMOTPEHHBIX @aHTUCECMUYECKUX YCTPONCTB
MO3BOMSAET YMEHbLUUTL Pacxoj MaTepuanoB Ha aHTUCEeMCMUYECKYHO 3alLUTy MOCTOBLIX COOpYXeHWA. B cBasu c atum B
MOCTOCTPOEHWUMN HALLMW LUMPOKOE NpUMEHeHNe KOMBUHNpOBaHHbIe YCTPONCTBA.

[na xenesHogopoxHbIX hepm AnnHoin 55 M ¢ esfoit noBepxy GbINO 3anpoeKTMPoBaHO KOMBUHUPOBaHHOE aHTW-
cefcMUYecKoe YCTPOMCTBO, MPensaTCTBYIOLIEE CABMUIY OMOPHEIX Y3r0B NOMEpPeK 0CK MocTa U Ux NoABpackiBaHMio. YcTpon-
CTBO (pUCYHOK A.16) COCTOUT 13 HUXKHETO Yropa, CBS3aHHOTO C OMopoil aHkepHbIMY BonTamun grameTpom 36 MM, BepxHero
yrnopa, NpUKpensieHHoro K hepme BbICOKOMPOHHLIMY GorramMun AuamMeTpom 22 MM, U Wnuibku AuameTpom 50 mm. AHkep-
Hble GOrThI 3a4erbIBaOTCS C MOMOLLBIO 3MNOKCUAHOM CMOTEI B OrOrIoBOK onopbl. Pacxos ctanuv B yCTPOMCTBAX Ha 3aLLuUTy

ofHow cepmbl cocTaBnseT 1190 kr.

dacag no 1-1

»”

<

1 — HWKHWI ynop; 2 — BepXHWii ynop; 3 — LLapH1p

PucyHok A.16 — KomBuHMpoBaHHOE aHTUceNCcMIeckoe YCTPONCTBO AN 3aluThl hepm AnvHon 55 m

A.8.3 KomburHMpoBaHHOe YCTPOMCTBO NPUMEHEHO TakKe ANA cTanexene3obeToHHOro NPoneTHOro CTpoeHUa Anuv-
Holt 45,8 M (prcyHok A.17). 3Ta KOHCTPYKUMSA SalLULLaeT NponeTHoe CTpOeHME OT NonepeyHoro casura u noabpacbisBaHna
OMOPHBIX Y3M0B, a TakXe CMArYaeT yaapkl NPOreTHOro CTPoeHUs B cTonopbl. B kavecTse Bydepos 3aech MCNonb3oBaHbl
pesvHoMeTannu4yeckme anemeHTsl, paboTaloLlue Ha cxaTtue.

A.8.4 MporneTHble CTPOEHNA U3 NYCTOTHBIX NANT AnvHON oT 15 Ao 18 M MOryT NPUMEHATLCA BO BCEX CENCMUYECKU
onacHbIX paioHax. [nsa 3aKpenneHns NnvT oT CMEeLLEHNs BAOMb U MOMepeK ocu MocTa, a Takke oT nogbpackiBaHna uxX
npu seMneTpAaceHnn B KpaleI/IX NnTax nporeTHOro CTpoeHMA No OCKU oNMpaHnAa ycTaHaBNUBaloTCA 3aKrnagHble AeTanu, K
KOTOpPbLIM MpuBapuBaeTcs aHTUCeCMUYeckoe YCTPONCTBO C BepTMKanbHon Tpybon Ha koHue (pucyHok A.18). Tpyba Ha-
JleBaeTca CBEpXY Ha aHKepHbI GONT, 3agenaHHbI B purene unu Hacagke onopbl. [lepemellieHns NAMTbI OTHOCUTESbHO
HacajKku B BepTMKarbHOM HanpaBneHnn orpaHuymBatoTes Wwawboi, koTopas npuBapuBaeTcs K aHkepHomy 6onTy Ha 10 mm
BblLLiE BEpXHEro KoHLa Tpy6Gbl 1 3akpennseTca ceepxy rankon. Pacxoa ctanu Ha YeTbipe yCTpOWCTBa, 3akpenssiolme ofHo

nporneTHoe cTpoeHue, coctaensaet 181 kr.
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1 — Xene306eToHHBbII cTonop; 2 — cTanebHoW ynop; 3 — aHkepHble 60NTbl; 4 — pe3nHOMETarIMYECKUA ANEMEHT

PucyHok A.17 — KoMOBWHWpOBaHHOE aHTUCEWCMUYECKOe YCTPOUCTBO
cTanexene3o6eToOHHOro NPONEeTHOro CTPOEHUs ANUHON 45,8 M
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1 — aHKepHblit 6onT; 2 — raiika; 3 — waiba; 4 — Tpy6a
PucyHok A.18 — KomGUHUpOBaHHOE aHTUCENCMUYECcKOe YCTPOUCTBO NIUTHLIX NPONETHLIX CTPOEHUI
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MpunoxeHue b
(cnpaBo4Hoe)

MaweHue 3Heprum Kone6aHum MocToB

B.1 B MocTax 3Heprus konebaHuin nornoLiaeTca 3a cHeT paboThl No NPEOACNEHUIO CUIT BHYTPEHHErO TPEHUS, a TaK-
Xe TPEeHUS B NOABMXKHBIX COEAUHEHNSX (OMOPHBIX YacTsX, fedopMaLMOHHbIX LWBaX) U paccenBaeTes npu gedopMayusx
rpyHTa, OKpyxatoLero gyHaamMeHTbl ornop U oBChINHLIE YCTOU, a TakkKe pacXofyeTcs Ha NPeofoneHne conpoTUBEHUSA
BO3[YLUHOW M BOAHOW cpefbl. 3HaunTenbHas YacTb 3Heprum KonebaHnii MocTa MOXeT ObITb MOroWeHa MapaBnuHeckuMm
racutensaMu KornebaHuii (gemndepamu), Ncnonb3yeMbIM1 C 3TOI LieMbio NpU CTPOMTENbLCTBE MOCTOB B pailoHax ¢ 6onbin-
MU CEACMUYECKUMU U BETPOBLIMU BO3AENCTBUAMM.

B.2 YueT geMndupyowmx CBOWCTB KOHCTPYKLIUIA

B dopmyne, onpeaenstoLleil ceNcMUYECKyo Harpyaky oT Macc COOPYXEHMUIA cnekTpanbHO-MoganbHEIM METOAOM, B
KayecTBe OAHOM0 U3 COMHOXMTENEN NPUCYTCTBYET KoadpduLUneHT K, YYUTLIBAIOLMIA BNUAHNE Ha Harpy3Ky HecTaHaapT-
HOro MOrNoLLeHUs U paccesHUa SHeprum no OCHOBHOM opmMe KOﬂegaHVM 3HaueHune koadpduyneHTa K N3MeHaeTea oT
0,7 — ANA TMAPOTEXHUHECKUX COOPYXKEHWIA N3 TPYHTOBLIX MaTtepuanoB fo 1,5 — Ans BbICOKUX coopymeHuw ¢ HeBonbLwn-
MU pa3Mepamu B nnaHe.

Mpw npoekTMpoBaHuM MocToB B Poccuiickoit Geaepauum koadULMeHT K 06bIMHO NpUHUMatOT paBHbiM 1,0. Ans
MOCTOB, 060pyf0BaHHbIX racUTENAMMU konebdaHWi, NUOHOB BaHTOBLIX MOCTOB, CTaJ'IbeIX NPONETHLIX CTPOEHWUIA 6OJ'IbLLIOM
ANWHBI € YMEHbLUEHHBIM AeKPEMEHTOM YNpyrux KoneGava JlonyckaeTcs onpeaensats KoapdpuuneHT K Ha OCHOBaHUW
[aHHbIX crieyuanbHoro pac4eTa, NpuHumas ero He MeHee 0,7 u He Gonee 1,5.

MpW NPOEKTUPOBEAHUU aBTOAOPOXHbLIX MOCTOB AN HAXOXAEHUS Koe(pcpuumeHTa Kw nNpUMeHAIT dopmyny

15
VY 40h+1

+0,5, (B.1)

rae h — OTHOCUTENbHLIA KOSPPULUEHT 3aTyxaHNUA konebaHnil CoopyXeHus.

K coopyxeHusM co cTaHAapTHbIM 3aTyxaHueM konebaHuii oTHocATC 0b6beKThl, AN KOTopbIX K, 1,0. B atom
crny4yae oTHOCUTENbHBIA KoadduumeHT 3aTyxanua h = 0,05 (5%) u norapudpmMmnyeckuil eKpemMeHT KonegéHMw 6 =0,314.
HauGonblune 3Haverus h u 3, cootBeTctByloWme K, = 0,7, paBHbl Aoy = 0,16 U 8,5, = 1,00. HaumeHblume h 1 §, cooT-
BeTCTByrou.me 1,5, XxapaKkTepHbl AN BUCAYUX, BAHTOBLIX MOCTOB W 6anqub|x pa3pesHbIX NPONeTHLIX CTPOEHUIA U3
ctany (hy = 0812 u's 8. = 0,075).

[ns npuMeHeHus copmynesl (5.1) K coopyXeHUsIM ¢ HeCTaHAapTHLIM 3aTyxaHUeM KorebaHuit Heo6xo4UMO OLIEHUTL
norapudMuyeckuin fekpemMeHT KkonebaHuil NPoeKTUPYEMOro CoopyXeHUA. Mpu 3TOM UCNONL3YTCA AaHHbIE O AeKpeMeH-
Tax korneGaHuii, nony4YeHHble NPU UCMbITAHUAX aHaNorMYHbIX 06BLEKTOB, U CNpPaBOYHLIE MaTepuarbl.

B KavecTBe crnpaBoYHOro maTtepuana AnsA NPoeKTUPOBaHWA aBTOAOPOXHBLIX MOCTOB AOMNYCKaeTCs Ucnonb3aosaTb
cnepyoLime 3Ha4eHUs OTHOCUTENBHOrO KoaduLMeHTa 3aTyXaHus h:

- CTanbHble nponeTHele cTpoerua — 0,02 < h <0,03;

- cTanbHble onopbl — 0,03 < h < 0,05;

- Xene3obeToHHble onopsl — 0,05 < h <0,10;

- pyHpameHTsl — 0,10 £ h £0,30.

b.3 MeToauka HaxoXaeHUsi NapaMeTpoB 3aTyxaHusl kone6aHui MocToB, 0G0opyAOBaHHbIX AeMndepamu

Mpn HaxoXAeHUN XapaKTepuCcTUK 3atyxaHusa h u §, a Tawke K03apPULUMEHTa NOrNOLWEHUA 3Heprun konebaHmii y nc-
XOASAT M3 CrieAyroLMX MpesnocbInoK:

1) AelicTBUE pasNUYHBLIX MEXaHU3MOB NOTEPU SHepruu konebaHWin CyMMUpyeTcs. XapaKTepucTuku 8, h U y NpUHKU-
MaloT B Ka4eCTBE KOHCTaHT, COOTBETCTBYIOLLIUX OCHOBHOMN hopMe cOBCTBEHHBIX KonebGaHUin CUCTEMBI;

2) npu onpegeneHnn xapakTepucTuk AeMndupoBaHns HeobxoanMo CHavana yecTaHoOBUTL UX 3HAYEHUS ANA OTAENbHbIX
YacTen COOpYXeHUs N AeMNepoB, a 3aTem HalTW 3TV XapaKTEpUCTUKA ANA COOPYXEHUA B LIENOM, T. €. pacyeTHbIe (3KBUBa-
TNEHTHbIE) XapakTepUCTUKN 3aTyXaHWUs JOMMKHbI y4UTbIBaTL BCe BUALI NMOTEPL B Pa3NUYHBLIX YacTSIX U YCTPOUCTBaAX COOPYXEHUS,

3) npu oueHKe aHeprun konebaHWin U ee NOTepb CrNeAyeT yYUTbIBaTbL AONYCTUMBIE TPELLMHBI U MnacTudeckme fe-
dopmMaLmu B aneMeHTax COOPYXKEHHUS,

4) ANsi OLEHKN XapaKTepUCTUK &, h 1 \y UCNoNb3yeTca Teopus KonebaHWin OCLUMNNATOPOB C 3aTyxaHWeM.

3aTyxaroLme konebaHns cucTeMbl C OfHON Maccol onuckiBatoTcs AuddepeHuuanbHbIM ypaBHEHWEM BTOPOro Nopsigka

my+ny+ky =0, (B.2)

rae y — OTKNOHEeHWe Macchbl OT NOMOXEHUA paBHOBECUS;
m — Macca ocUUnnATopa;
n — Ko3(pPULMEHT BA3KOTO CONPOTUBMEHWS,
kK — Ko3apPpULMEHT ynpyroro CONPOTUBNEHUS.
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YpaBHeHue (B.2) npuBoaAT K cTaHAapTHOMY BUAY AeNeHWeM BCEX YNeHOB Ha m. B pesynsraTte nonyyator ypaBHeHWe
V+2ey+¢ly =0, (B.3)

n
roe £=2— — KO3(hPULIMEHT 3aTyxaHus,
m

K "
@? = — — KBaaparT YacToThl ¢, pag/c, koneGaHuii ocuunnsTopa.
m

[INsi MOCTOBLIX COOPYXEHWI UMEET MECTO HepaBeHCTRO &2 << @2. B aToM cny4yae pelleHuem ypasHeHus (B.3) aB-
nseTea PyHKUmMA

y = Ae~tsin (¢t +v,), (B.4)
05
e ¢y =(0?-¢2)";
5705
4 .
A=|yzs| L]
@4
vy = arctgicmyH ;
ey, +V,

3[ECk ¥, UV, — 3aAaHHble HavarnbHbIe YCroBUS (OTKIOHEHWE OT MOMOXeHUst PaBHOBECUS U CKOPOCTb Maccel m npu ¢ = 0).
Wmes B BUAY, UTO KOSDDMLMEHT 3aTyXaHWs & CyLLECTBEHHO MeHbLLUE YacTOThl ¢, MOXHO NnonaraTb @ = ¢ 1 Nepuog
koneGaHuii ocuunnsTopa onpefensiTs Ge3 yyeTa 4EMNPUPOBaHNS, T. €. Mo (opMyne

T,=7=2C. (B.5)
®

Ms dopmynbl (5.4) cnepyeT, 4To OTHOLLEHWE Npeabiaylleil aMnnuTyabl koneGaHui y, K nocneayiolwen aMmnnutyae

Y+q OCTAETCH HEU3MEHHBIM U PaBHLIM I _ e°T.
n+1
HaTypaneHbl norapudm OTHOLLUEHWUA aMNNUTYZ, HasbiBaeTca norapuMudeckum agekpeMeHTom konebaHuin. dop-
mynoit (B5.6) yao6HO nonb3oBaTLCs NpW OLEHKE XapaKTEPUCTUK pacCcesiHUS SHeprumn konebaHuin CoopyxeHWin No AaHHBIM
HaTypHOro aKcrnepumeHTa:
8=|ny—"=€T. (B.6)
Yt

[BWXKeHWe ocuMnnsTopa nepecTaeT GbiTh KorieGaTenbHBIM NPU KPUTUHECKUX 3HAUYEHNAX KO3 dpULMeHTa 3aTyxaHus
&p = . KOBDDULMEHT 3aTyXaHMS, BblpaxeHHblii B AOMSX KPUTUHECKOTO KOIDPULNEHTA &y, HA3LIBAETCH OTHOCUTENbHBIM

k
Ko3athPULMEHTOM 3aTyXxaHusa h = fc y4eToM € = % nol= ™ KoadpdpuumeHT h onpeaensioT no opMmyne
¢

h= . B.7
24km ( )

®opmyna (B.7) nokasbiBaeT, 4To KoahpuLUneHT h coaepxut uHdopmauuto 06 ynpyrux, aeMnupyowmx n nHep-
LIMOHHBIX cBOCTBaxX ocuunnaTopa. Ero 3HauyeHne MOXeET ObiTb MeHbLUE, paBHO Unu Gonblue eguHULBl. B nepeom cnydae
cuctema uMeet crnaboe 3aTyxaHWe M coBepLUaeT rapMOHUYECKUE ABUKEHUA C aMNAUTYAOW, YMEHbLUAOLLEHCS MO JKCMo-
HeHTe. Ecnu h 2 1,0, To ABWKeHUe Macchl nepecTaeT ObITb koneGaTenbHbIM.

CooTHoleHue (B.8) Mexay h 1 & nokasbiBaeT, YTo NpU & = 2T ABUKEHNE CTAHOBUTCA anepuoguyeckum:

8 = 2nh. (5.8)

[nsa xapaKkTepuCTUKKN NOTepb 3HEPrk 3a OAMH LMKIT KoneGaHwii ncronbaytoT KO3 MULIMEHT NOMTIOLLEHUs] 3HEPrum
y=— (b.9)

roe E,,—3Heprus konebaHuii B Hayane umkna;
AE = E, — E,—noTeps 3Hepruu 3a oauH UuKn konebaHui.
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MoTeHunanbHas sHeprus 4egopMUpoBaHHOR CUCTEMBI:
- B Havarne yukna

kA2
E,=—L;
2
- B KOHL|E UMKna
2
£, -4,
2
rae K — KO3(pPULNEHT XKECTKOCTU CUCTEMBI,
A n A, — nocrefoBaTeslbHbIe aMNUTYAbI KoneSaHui.
MoTteps sHeprumn konebaHui 3a OAUH LMK
e k(g oy (A
AE=E, E2—2(A1 Az)—T 1—E. (5.10)
e—2sT 2

2
— pAe—tT _ae2eT [ 2|
YyutbiBas, vTo A=A nA, = Ae > [EJ_(F

) = ¢~2¢T  CnepoBaTentHo,

AEZ%%(1—6_ZET)=E1(1—e_287-). (b.11)

WcKoMBIA KOadhULMEHT NOrmoLeHUst y CBA3aH ¢ AEKPEMEHTOM KorebaHuil & COOTHOWeHUeM

AE
w=?=1—e‘287=1—e‘25, (6.12)
1

Mpadmk koadbdULMeHTa NOrMOLEHMS W B 3aBUCMMOCTU OT AiekpeMeHTa konebaHuit  nokasaH Ha pucyHke b.1.

=
= v
5
= 1,0 [
= [ I N
= =
5 08
g
2
S 0,6 ///
= 7
£ /|
o 0,4 7
g
£ 0,2
=
S
=
0,5 1,0 1,5 2,0 8

Jlorapudmuuecknit ACKPEMEHT
PucyHok .1 — Npaduk koadpuumeHTa NOrmoLeHnst a3Heprun koneGaHuii 3a oAUH LUKN

Mo cooTHoweHuto (B.12) onpeaensioT 3aBUCMMOCTb, MO KOTOPOW onpeaenseTca AeKpeMeHT koneGaHuii & npu us-
BECTHOM KO3ppULNEHTE NOrNOLLEHUS .

§=-nl-v) (5.13)
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b.4 NMpumMep onpeaeneHns CEMCMNYECKOW Harpy3Ku ¢ YYETOM MOTTOWEHUA SHEpruuM KonebGaHui
aemndpepamu

MpunoxeHne NpuBeAEHHLIX 3aBUCMMOCTEIA MOKa3aHO HUXEe Ha NpuMepe pacyera NPOMEXYTOYHOW onopbl aBTOA0-
poXHoro nytenposoga, 060pyf0BaHHOMO rMApaBnuyeckuMmu emndepamu.

MyTenpoBoa pacnonoxeH B paiioHe ceiCMUYHOCTBIO 9 6annos. HepaspesHoe nponeTHoe cTpoeHne nepekpbiBaeT
ABa NponeTa, onMpasch Ha NPofoNbHO-NOABWKHbLIE OMOPHbLIE YacTh Ha KpaiHUX ornopax U Ha NPOAONbHO-HENOABUXHbIE
ONOPHbIE YacCTU Ha MPOMEXYTOUYHOW onope. Mexay KoHLiaMu NPOoneTHOro CTPOEHUSA U KpaitHUMKU OnopaMu yCTaHOBIEHb!
rugpasnuyeckue gemndepsl (No gsa gemndepa Ha kKaxgoit onope). OceBas Harpy3ska Ha ofuH AeMndep 5 Tc, xof nopLu-
HA B LUNUHApax £15 cM. MpuHATasa KOHCTPYKUMS feMndepoB COOTBETCTBYET KofebaHUsiM NPOreTHOro CTPOEHUs! OTHOCK-
TenbHO KpaHUX onop Npu pacyeTHO aMNNUTye OTHOCUTENbHLIX NepemelyeHunid 10,6 cm.

Pac4eTHaa cxema cekumu BKIoYaeT B cebs WecTb Mace, NpeAcTaBnsaoLnuX UHEPLMOHHLIE CBOWCTBA yHAaMeEHTa,
HaAdyHAGMEHTHbIX YacTeil onopkl U NPOJIETHOrO CTpoeHusi. Beca yacTeld cekyUm u pacyeTHblE CKOPOCTU UX KonebaHuid
npu cencMUYECKOM BO3AEWCTBIUM, HAWAEHHbIE CeKTparnbHO-MofanbHbIM METOA0M, NpuBeAeHs! B Tabnuue b.1.

Tabnwnya B.1 — Macchl 1 ckopocTu konebaHuii cekymm nyTenposoaa

Homepa yacTeit cekum, cunTas oT Nt | g oo pacieTHol cxeMbl Qy, T CKOpOCTY ropu3oHTaslbHbIX koneGaHwuii
hyHAAMEHTa NMPOMEXYTOUHON onophbl k Macc V,, cmic
1 269,7 9,7
2 50,4 11,8
3 45,5 239
4 20,6 33,4
5 20,6 36,2
6 1854,0 38,1

CuuTan 3a Havano Lukna BepTUKansHoe NonoxeHne NPoMeXyTOUYHOW Onopkl, NPU KOTOPOM KWHETUYecKas aHeprus
CHCTeMbl AOCTUraeT MakcUMyMa, a NoTeHUuansHas aHeprusi, obycrioBneHHas agedopmauusamMn KOHCTPYKLUUM, paBHa HyITio,
OMNpefenstoT KUHETUYECKYIO SHEPrUto

6
Y Q2 =28,51Cm.

E,=—
29 i

M3 aToro sHaveHus Ha aHepruio konebanuii pyHaaMeHTa NpUxoanTCcs Euq) = 0,3 Tc'M, Ha 3Hepruto konebaHuii Tena
onopbl Bhlle obpesa dyHaaMeHTa £, = 0,8 Tc-M 1 Ha 3Hepruto konebaHuii NPoneTHoro cTpoenus £, = 27,4 Tc-m.

KoaddunimeHTsl nornoLleHns aHepruu konebanuii y onpegenetsl no ¢gopmynam (6.8) u (5.12) npu oTHoCUMTENbLHOM
KoahuLmeHTe 3atyxaHusa h ana pyHaamenta 0,2, ansa onopsl 0,1 1 AnA nponetHoro ctpoexusi 0,02.

KoadpdouumeHT h = 0,2 yunThiBa€eT paccesiHue 3Hepruu 3a CHET CUN BHYTPEHHErO TPEHUS B MAcCMBHOI NnuTe cBait-
HOro pocTBepKa 1 CUM CONPOTUBIIEHUS rPyHTa 06paTHO 3ackiNkK Na3syX KOTMOBaHa, a TakkKe yxof SHEPruu B rPYHT HUXe
noAoLWwsbl PpyHAAMEHTHOIR NNUTLI M NOTEpU Ha fedopmayun ctonbos. KoadduumeHty h = 0,2 COOTBETCTBYET AEKPEMEHT
konebaHuii 3 = 1,256 un koadbULUMeHT nornoweHus y = 0,92.

MoTeps KWHETMYECKOW SHEPTUK TENIOM OMOPLI NPOUCXOAUT 3a CHET BHYTPEHHEIO TPEHUS! B ee Kragke U aspoauHa-
Mu4eckoro conpotusneHus. Koapduumenty h = 0,1 cooTBETCTBYIOT AekpeMeHT & = 0,628 1 koadppULUUEHT nornoLeHus
yv=0,71.

MoTeps aHeprn KonebaHWin NPONETHBIM CTPOEHUEM BbI3LIBAETCA TPEHUEM B MOABUXHBLIX OMOPHBIX YacTsX W ra-
WweHnem B AecopMaLMoHHbIX WBax. Koadduumenty h = 0,02 cootBeTcTBYET AekpeMeHT 5 = 0,126 1 ko3 uULUeHT no-
rnoweHuns y = 0,22.

K aTuMm noTepam cnepyeT A06aBUTb NOMOLLEHUe SHEPrun konebaHuii B YeTbipex aemndepax

AEp o = 4NAS, (B.14)
rae n — 4nucno aemndepos;
A=10,6 cM — amnnuTyga kornebaHuit NPONIETHOrO CTPOEHUS,
S=5T1c — pabovasn Harpyska Ha oAuH AeMmndep.

O6Lwas NOTepA 3HEPrin 3a OANH LMKN KonebaHMii CeKLMM U3 NPOMEXYTOUHON ONOpLI U NPONETHOMO CTPOEHUS
AE = Vo EHCb * Won Ewon * Ynp Ean + AE o (B.15)
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Bbluucnenuns no cdopmyne (b.15) nossonsatoT HaitTu notepto aHeprm AE = 15,35 Tc'M. OKBUBANEHTHBIA KO3g-
AE o
PULMEHT MOrMOLEHNA SHEPruM B cUCTEME \1!=E—=0,54. OKBUBASEHTHLI OTHOCUTENbHLIA AEKpeMeHT KonebaHwuit
In(1- o H )
d= —& =0,39. OKBUBaANEHTHbIA OTHOCUTENbHBIA KO3 ULNEHT 3aTyxaHus h = o =0,062.
T

Mo HailpeHHOMY h c ucnonb3oBaHueM copmynbl (B.1) onpeaensaloT nonpaBoYHbIA KO3 MULUMEHT K ceicMu-
YeCKOM Harpyske, y4uTbIBaKOWMA HeobpaTumble MOTepW SHepruv Npu KonebaHWAX cpefiHel cekuun nyTenposBoaa

v = 401;75 1+ 0,5 =0,93, T. €. Harpy3ka 3a c4eT paccesiHust 3Hepruun konebaHnin NpenmyLecTBEHHO B AeMndepax yMeHb-

+
waetea Ha 7 %.

AnA cHUXeHWA ceiicMUYECKoin Harpyskn bonee Yem Ha 7 % HeoGX0AMMO YBENUYUTL CNIOCOBHOCTL AeMndepos pac-
ceuBaTb 3Hepruto konebaHuii cuctembl. Hanpumep, MOXHO UcnoNb3oBaTh AeMridepbl ¢ oceBoit paboudei Harpyakoi 10 Tc
BmecTo 5 TC. B 3TOM cnyvae notepsa aHeprum B cucteMe 3a nepsblii Lukn konebaHuin AE = 23,8 Tem. MNpu 3ToM XapakTe-
PUCTUKM 3aTyxaHUsi yBenuyarcs 4o criefytowmx aHaveHmii: y = 0,84, 8 = 0,92, h = 0,15, a koadpuuneHT Kw yMeHbLINTCA
no 0,71.

CnepoBartenbHo, yCTaHOBKa Ha NyTenpoBojie YeThipex Aemndepos ¢ paboyeii Harpyskoi 10 TC Ha Kaxablii arperat
No3BOSMSET YMEHbLUNTb CEWCMMYECKYIO Harpy3Ky Ha CpPefHIOI0 CEKLMIO COOPYXEeHUs, HarnpaBneHHYI0 BAOMb ero ocu, Ha
29 %.
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lMpunoxexnue B
(cnpaBoyHoe)

OnpepeneHue CENCMUYECKON HArpy3ku oT Macc COOpPYXeHUS
B Cfiyvyae HepaBHOMEPHOro pacnpegerieHusi NepeHOCHbIX YCKOPEeHUN

[na npoTAXeHHbIX MOCTOB NEPEHOCHBIE YCKOPEHUS Macc COOPYXEHUs Mo AnuHe obbekTa MoryT ObiTb HeOAUHa-
KOBbIMU. Pasnunyue NnepeHOCHbIX YCKOpPEHWU Macc 06yCnoBrneHo HeOJHOPOAHOCTLIO MOPOJ, CraratloLmx y4acToK CTpou-
TenbCTBa, 3HAYUTENBHON NPOTAKEHHOCTBIO COOPYXEHUSI N KOHEUYHOW CKOPOCTLIO pacnpocTpaHeHUs CeiiCMUYeCcKUX BOSTH,
B pesynbrate yero konebaHua rpyHTa B OCHOBaHUSIX COCEAHUX OMOP MOMYT NMPOUCXOAWUTHL B MPOTUBOMONOXHBLIX dhasax
Wnu B ofiHOW ¢ase, HO C pasnNUYHLIMK aMnNnMTyaaMu. B YyacTHOCTH, NnepeHoCHBIE BepTUKanbHbLIE YCKOpeHUsi macc 6arnku
XKECTKOCTU BUCSIHEro MOCTa U3MEHSAITCA Mo ASfIMHE MnporeTa, ecrin ropu3oHTarnbHele KonebaHus NUMoOHOB NPOUCXOAAT B
NpPOTUBOMONOXHLIX pasax.

KonebaHus nuHeitHo aecdopMupyeMoii yrnpyroil CUCTeMbI, HECYLLIEW N Macc, onpefensioTca criefyoLlmMn MaTpu-
Lamu:

1) C — kBagpatHas nopsigka n Matpuua KoadULMEHTOB XeCTKOCTH;

2) T— T0 Xe guccunayum sHeprum konebaHui,

3) M — puaroHanbHas nopsigka n Matpuua Macc.

BoaMylLieHHe CUCTEMBI 3af@aeTCs BEKTOPOM CMELLEHU Mace Z(t) NpU MEepEHOCHOM ABUXEHUM, T. €. ABUKEHUM
cucteMbl 6e3 yyeTa ee gedopmanuii cunamm nHepumu. lNepemelleHnsa Macc Npu OTHOCUTENBHOM ABWXeHUK, obycroB-
NEeHHOM [ehOPMaTUBHOCTLIO SNIEMEHTOB CUCTEMBI M OMOPHLIX CBSA3EH cUnaMn uHepuuy, o6osHadaloT Z(t).

YpaBHeHue KonebaHWA Macc BblpaxaeT YCNoBMEe paBHOBECUSI CUCTEMbl Mo[ AEACTBUEM CUN WHepuun —
M[fo(t) + Z(t)], BHYTPeHHero TpeHus — TZ(t), ynpyroctu — CZ(t) u uMeeT Buj

Z(t) + B,Z(t) + BoZ(t) = — Zy(t), (B8.1)
rae By = MT, (B.2)
B,=MC. (B.3)

B HavarbHbI MOMEHT BpeMeHM nepeMeLeHns Z(t) u ckopocTi Z(t) OTHOCUTENBHOMO ABUKEHUS] MAce paBHbI HYIHO.
CniepoBaTternbHoO, UCKOMas YHKLUMA [AOMKHa y40BNeTBOPATb AuddepeHLmansHomy ypaBsHeHuto (B.1) n Ha4yanbHbIM yc-
TOBMSAM

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

YpaBHeHue (B.1) ¢ HayanbHbIMK ycnoBusiMu (B.4) pellaeTcs METOLOM UHTerpanbHoro npeobpasoaHus Jlannaca.

*

WaoBpaxeHns no Jannacy dyHkumin Z(t) u 70(0 0603Ha4aKT COOTBETCTBEHHO Z () 1 ZS(p). Mpeobpa3ys onepaTopom
Nannaca L[e(t)]= fe‘/’t(p (t)dt = (p) obe yacTu ypaBHeHUs (B.1) U yuuThIBas HadanbHele ycrnosus (B.4), nonydatoT
0

ypaBHeHWe OTHOCUTENBHO N3oBpaxeHus no Jlannacy UCKOMOA dyHKUMN Z(t):
P2E Z'(p) + pBy Z'(p) + B, Z'(p) = ~Zo(p)p2. (8.5)
Mocne o4eBUAHBIX NpeobpasoBaHnii ypaBHeHue (B.5) sanuckiBatoT B BUAE

RP)Z (p) == Z (p)p? (B.6)

rae R(p) — KBapjpaTHbIA TPexXUneH KOMIIIEKCHOro NepeMeHHOro p ¢ MaTpuuiHbIMK koadduuyuentamn E, By n B, (E —
efiMH1YHas MaTpuLa), BelYMCnsaeMblii no opmyne

R(p) = Ep? +B,p+B,. (B.7)

Peluenune ypasHeHus (B.6) oueBnaHo
Z'(p)=-R~(p) Zo(pp?. (B.8)
Mpeo6pasys onepatopom L1 06e YacTu BuipaxeHns (B.8), Nomy4atoT nckomyto dyHKLMIO
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z(t)=L[-R(p)Zy(pp?]. (8.9)
Matpuua R(p), BblpaxeHHas dpopmynoit (B.7), MoxeT 6biTb NpeficTaBneHa B BUAe NpoU3BEAEHUS TpeX MaTpuLy

R(p)=Pdiag{...p2+2€ip+mi2...}P‘1. (B.10)

B cuny csoiicts matpuy M1 u C nx nponssegexne B, = M1 - C npueoaunTcs k AnaroHanbHoii hopme HEeKOTOpLIM
HeocobeHHbLIM Npeobpa3oBaHueM, 3afaHHbIM MaTpuLei P

P~1B,P = diag{...0? ..}, (B.11)

rae C\)i — cobCcTBeHHas YacToTa konebaHuih cucTembl.
To xe npeobpasoBaHne NPUBOAUT K AnaroHarbHoi opme matpuuly By, T. e.

PBP =diag{...2¢;...}, (B.12)

rae &; — KoapULMEHT 3aTyxaHusa cBo6oAHbLIX KoneGaHni.
Wecnonbsys opmynel (B.11) u (B.12), nony4atoT npeacTaBneHue martpuy B4 u B, B Buae:

B, = Pdiag{...2¢;...} P, (B.13)

B, = Pdiag{...w? ..} P". (B.14)

MopcTaHoBKa BhipaxeHuit (B.13) n (B.14) B opmyny (B.7) aokasbiBaeT cnpaBegnueocTb hopMynsl (B.10). Takum
obpasom, maTpua R(p) MoxeT BbiTb NpefcTaBneHa NPou3BeAeHNeM TpeX MaTpUL, ¢ LeHTparibHbIM YNEeHOM B BUAE Ana-
roHaneHoin matpuLpl. Ucnoneaya dopmyny (B.10), onpeaensiot

. -1 ~
R-1 (p)=Pd|ag{...(p2+2eip+(oi2) }P 1, (B.15)

W3 Teopun maTpuL U3BecTHLI OpMyrbl Npeobpa3oBaHUs NPOM3BEAEHUS TPEX MATpUL, B CYMMY, YTO NO3BOMSIET B
AaHHOM crnyydae 3anucaTb PaBeHCTBO

n
» - -
R(p) =Y X;Y; (P2 +2e;p+02) ", (B.16)
i=1
roe ):(, — j-i cTon6ey maTpuubl P — cobctBeHHas opMa KonebaHuii cuctemel;
Y; — i cTpoka maTpuupl P71
Ha ocHoBaHuu dopmyn (B.8) u (B.16) nsobpaxenue no Jlannacy nCKOMOro peLLeHUs
. n _ _ 27"
Z'(p)=-3 Xi Vit o (P) (B17)

f—————————&-
2 2
P +2¢;p+ 05

BeinonHue obpaTHoe npeobpasoBanue Jlannaca Hag obeumu yacTamu ypaBHeHus (B.17), nonydaioT pelueHue
ypaBHeHUs B Buje

— n _ _ pZZ‘(p)
Z(t)=-%X; Vi 1| 0|
0 E Y {p2+26,-p+m,2 (B.18)

P?Zy(p)
p? +2¢;p+f
(HanpumMep, KOHCOMM C MAccoi Ha KOHLE), Bbi3BaHHbIe ABWXEHUEM OCHOBAHUS, 33flaHHbIM COOTBETCTBYIOLLEH KOOpAK-
HaToi BekTopa Zo(t). Takum obpa3som, 3afjava onpefenieHUs OTHOCUTENBHOIO ABWXEHUA MAacC CUCTEMBI C HECKOSTbKUMM
cTeneHsiMU cBOBOAEI CBOAUTCA K PeLUeHnio 3aa4m o KoriebaHusx cuctemMbl C O4HOW CTeneHbio cBOGOALI NPU PasnUYHBIX
BO3MYLYEHUSIX, ONPeAEreHmnio COGCTBEHHBIX POPM KoneGaHuit CUCTEMbI X; 1 CyneprosnLn COGCTBEHHBIX POPM COrMacHo
¢opmyne (B.18).
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|_|yCTb nepeHoCHbIe KonebaHus Macc oTnmMyatroTcs aMI'IJ'IVITy[J,OVl, T €.
Zo(t) = A Zy(t), (B.19)

rae Zo(t) — yHKUMSA, 3apatoLlast ABMKEeHEe OCHOBaHWSA BO BPeMeHHU,

A — BeKTOp aMNnuUTyh NepeHOCHOro ABMXEHUS Macc.

[anbHeliline ynpoLyeHUs peLLeHus ypaBHeHUs (B.1) cBA3aHbI ¢ pasnoxeHueM BekTopa A no cucteme BekTopos X,
onpeaensoLmx cobcTBeHHbIe hopMbl korlebaHUin HEKOTOPOI KOHCTPYKLMK. [ycTb

A=Y1X;. (B.20)
j=1

Ms

KoadpduuneHT Oypbe f; Haxoaum oBbI4HBEIM CMOCOGOM, YMHOXas ckanapHo obe YacTn paseHcTaa (B.20) Ha BekTop
MXj ¥ MCnonb3ysi CBOMCTBO OPTOHOPMUPOBAHHOCTH BeKTOpOBXj(j =1, 2, ..., n)B M-meTpuke, T. e. hopmyny

(M)?)_(j) =8;(,j=1,2,...,n), (B.21)
rae 8; — cumson KpoHekepa.
Mony4atoT TOXAECTBO
(MXA) = f(MXX). (8.22)
Takum o6pa3om, koadULneHT
(MX;A)
fi=——ct (B.23)
(MX;X;)

n
2 am X,
f =kt (B.24)
M
k=1
u ¢ ydeToMm cpopmyn (B.17), (B.19) u (B.20) nony4atot
n n 27*
>+ s o P~Zy(p)
Z'(p)=-SXYAYF.X,) (B.25)
(p) E i Zgi 1" p? + 2¢;p+ wf
Tak kak Y; u X; — cTpoka u cTon6eL| B3auMHO 06paTHLIX MaTpiL, T
. n_ 27"
Z (p) =YX~ o(p) (B.26)

&M p? 4+ 2ep+ 0f

Beinonuasa o6patHoe npeobpasosaHue Jlannaca Hag o6eumu YacTsiMu paBeHcTBa (B.26), NnpeficTaBNAIOT peLueHne
ypaBHeHUA (B.2) B Buge
_ n ZZ"
Z(t) = -y [L(p)] (B.27)
i=1

: P2 +2¢;p+f

2ot
pZy(p) i
= (i) 7 -
DyHKUMA [pg N 28ip+(o,2} onpeaensieT ynpyrue kornebaHus Zynp(t) CUCTEMBI C OHOI CTeNneHbIo cBO6OALI, Bbl

3BaHHble 3ajaHHLIM ABIWKEHUEM O0CHOBaHUA Zy(f). B oTnnumne ot obilero cny4as, paccMOTPEHHOrO Bhillie, 31eck TpebyeT-
CA ONPEAENUTL KoNeGaHUs CUCTEMBI C 04HON cTeneHbio cBOBOAL! (MPU Pa3NNYHLIX &; U ®;) TOMBKO NPY OIHOM BO3MYLLato-
Wwem asmxeHnn Zy(t). .

M3obpaxeHne no Jlannacy Bektopa ceiicMuyeckux cun S (p) HaxoaaT no dhopmyre
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§'(p)-Ccz*(p), (B.28)

rae Z* (p) — n3obpaxeHne BekTopa ynpyrow gegopmManuu cCUCTEMbI.
Ucnonbaya dopmyny (B.26), HaxopaT

n 25"
=+ o p°Zy(p)
S =M3NCXiff—"——. B.29
() ; ’ "p?+2e,p+0? ( )
MpeacTasnsawT C B Buae nponsseaeHns matpuy M u B, 1 NogcTaBnsioT pesynsrar B dhopmyny (B.29).
n 2
= o p°Zy(p)
S (p)=MY B X, —————. (B.30)
( ) ;2 Ilp2+28ip+w/'2
MockornbKy BEKTOP X; U 41CIO m,-z SIBMAKOTCS COOCTBEHHBLIMY 3HAYEHUAMU MaTpuLsl By, TO
B,X; = o?X;. (B.31)
Mocne noacraHoBku popmynel (B.31) B chopmyny (B.30) nonyqatot
n 2%
= o P°Zy(p)
S'(p)= MY Xfw? —0——. B.32
(P) % [ e p2+28/p+w/.2 ( )
Mpeobpasys onepatopom L~ 06e yacTu dopmynsl (B.32), Nony4aoT BEKTOp CECMUUECKOii Harpy3Ki
n 25
= o P*Z,(p)
S(t)= MY Xfofl | —2——| B.33
(6)= MEXifo; [p2+ze,p+m,z (8.33)
YyutbeiBas, 4YTo
*Zy(p) ]
21 __ P75 | Z(I) t), B.34
i p2+2£ip+0‘)i2 aﬁc() ( )
rae Zggc (t) — abcontoTHOE cMeLeHne Maccsl.
[nsA BeKTOpa CeACMUYECKON Harpy3Kkn NonyyaroT BbipaXeHne
= S o (i)
S(t)=M3r%E (1) (8.35)

PaccmaTtpuBas ceiicMUYeCKyo Harpy3sKy, COOTBETCTBYHOLLYIO OAHOI (hopMe KornebaHUiA, U yuYuTbIBas, YTo Hanbonb-
Lee yCKopeHWe onpeaenseTca Benuuntoi K B;g, nonyyatoT pacyeTHoe 3HaveHe CeNCMUYECKX cUn NPy KoneGaHusx no
i~ cobcTBEHHOW hopme

Siihx = kBQfX, (B.36)

roe Q — guaroHanbHan MaTpuLa cocpefoTOMEHHBIX FPy30B.
[Nonoxum

AR, =T, (B.37)

rae A — guaroHansHas MaTpuua KoadpuuneHToB a@; aMnuTyA NepeHOCHOro ABMXEHNA Macc.
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Ha ocHoBaHuUuW 3aBucumocTei (B.36) 1 (B.37) BbipaxeHune ans onpegeneHns ceicMnYeckoi Harpyskn MOXHO npea-
CTaBuTb B BUAE

SI(T%X =k BiQAM;. (B.38)

dopmyna (B.38) faet Ansa KOMNOHeHTa BeKTopa §r(,{gx HOPMaTUBHbIE 3HAYEHURA CeICMUYECKUX CUM, eCrn NepeHoc-
Hbleé YCKOPeHUs BCEX Macc OJUHaKOBbI.

3aMeHnB BeKTOpHbIe 0603HaUYeHUA CKanApHLIMKM, NONy4aloT B OKOHYaTeNbHOM Buae (opMyny Ans onpeaeneHns
ceiicMnYEeCcKUX Harpy3oK, COOTBETCTBYIOLLUX /-i popMe coBCTBEHHBIX konebaHuil KoHCTpykuun. dopMmyna cnpaseanuea u
B TOM Cny4ae, Korjja nepeHocHble KonebaHna Macc NPOUCXOAST C pa3nUYHbBIMU aMNNUTyaamu

Sik = KeBimuQy» (B.39)

rae k, — ceAicMMYecKnin KO3 HOULUEHT,
B; — KoadbdULMEHT AUHAMUYHOCTH;
Q) — COCPef0TOMEHHLIN B TOUKE K rpys;

n
XY, 2,x;Q;
i=1
n
2
ZQ X
=1

aj— K0appULIMEHT, yuuTLIBaIOLLMIA AENCTBUTENBHBLIN XapaKTep ABWXEHUA rpysa Qj B MepeHOCHOM JABWKEHUH;

Xji — OpAUHaTa X; B TOUKe NPUKPEnNenHus rpysa Q;

Ny = — K03 pULMEHT PopMbI;
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Mpunoxexue I
(cnpaBo4Hoe)

OnpepeneHue cpoka CryX6bl CTarbHbIX rOhPUPOBaAHHBLIX BOSONPONYCKHbIX TPYO
B arpecCuBHbLIX cpegax

"1 B MecTax COMPUKOCHOBEHWS BOAbI U CTanu Ha NMoBEePXHOCTW MocrnefHeN BO3ZHUKAET MHOXECTBO MUKPOCKOMM-
YeCcKWX ranbBaHUYEeCcKUX SMeMeHTOB. 3epHa Xenesa ABMAKTCA aHofaMu, 3arpAsHeHna U npumecn — Katogamu. M3-3a
HEeOAMHAKOBOM hM3NYeCKoil NPMPOALI aHoAa U KaTofa OHU NPUOBPETAIOT pasnnyHbIA SNEeKTPUYECKUIA MOTEHLUMan U Mexay
HWMW BO3HWUKAET 3MEKTPUYECKUI TOK.

Ha noBepxHocTW aHofa MAET NPOLIECC MOHW3ALIMM aTOMOB Xenesa ¢ NepexofoM 06pasyoLLMXCst NOHOB B XUAKOCTb
(Bogy), T. e. 3epHa xene3a NOCTENEHHO PacTBOPSIOTCA B BoAe. Y MOBEPXHOCTU KaToda ULYT XMMUYECKUe NpoLecchl, He
HapyLlalLme ero LenocTHOCTU. 3AeCh N3BLITOYHbIE 3NEKTPOHLI, BO3HUKAOLLME NPU WOHU3aLMK aTOMOB Xernesa, CBsA3bl-
BaIOTCH C BOAOW W pacTBOPeHHLIM B Hell kucnopogoM. Janee y NoBepxHOCTU KaToga uayT BTOPUYHbIE peakuun ¢ o6paso-
BaHWEM B KOHEYHOM MUTOre PXKaBYUHbI.

OfHOBPEMEHHO B XUKOCTU Y MOBEPXHOCTM KaTofa NponcxoaaT M3nKo-XMMUYEeCKne NpoLiecckl ¢ y4acTuem pacTBo-
PeHHBIX B BOJE OKUCIIOB U CONeR, a Takke MOHOB BOJOPOJa W 3MeKTPOHOB. OTW NpoLiecchl YBENUYUBAIOT CUMY TOKa U, cre-
[ 0BaTeNbHO, CKOPOCTb MOHU3ALIMM aTOMOB Xene3a U pacTBOPEHUS ero B Bofe € NocneayoLimM obpaszoBaHueM paB4MHbI.

KonunuecTBo MOHOB BOAOPOLa B BOAE ONPefenseTca BOOPOAHEIM NokasaTenem pH = —Ig[H*], T. e. pH — pecatnu-
HbIii TorapuchM Macchl BOAOPOAHEIX MOHOB ¥, T, Ha 1 11 pacTBopa, B3sATHINA ¢ 0GpaTHLEIM 3HakoM. NSt eCTeCTBEHHbLIX BOAO-
TokoB pH 0bbI4HO M3MeHsieTes B npegenax ot 5,5 go 8,5.

Mo 3HadeHuto pH pasnuyator kuensle cpegbl (pH < 7,0), HeTpansHsle (pH = 7,0) n wenoydsle (pH > 7,0). MNpu-
MeHeHuWe oLuHKoBaHHOM cTanu B cpefax ¢ pH < 3,0 u pH > 11,0 He gonyckaeTcs, NOCKOMbKY B TaKUX cpefax LUHKOBOe
MOKpLITUE BEICTPO pa3pyLuaeTcs.

Mo cTeneHn arpecCMBHOCTM K CTanu rpyHTHI NOApasfensaoTcs Ha cnaboarpeccMBHblE, cpefHearpeccuBHLIE U CUIb-
HoarpeccuBHble. [N OLEHKN arpeccUBHOCTU IPyHTa MCMONb3YeTCA 3Ha4YeHNe ero yAernbHOro aneKTpu4eckoro conpoTus-
nNeHus p. Ans cnaboarpeccuBHbIX rpyHTOB p > 100 OM - M, AnsA cpegHearpeccuBHblx 10 < p <100 OM - M, ANS CUIBHO-
arpeccuBHblX p< 10 OM - M.

MpuMepHbIe 3Ha4YeHUs1 YAENLHOTO ANEKTPUYECKOro conpoTmeneHus p, OM - M, AN OCHOBHLIX BUAOB rpyHTa crie-
aywowue: rmuHa — ot 7,5 go 20, cyrnuHok — oT 20 go 100, rpasuit — ot 100 go 300, necok — o1 300 go 500, ckanbHble
nopofbl — ot 500 v BblLwe.

Kputepnem ncuepnaHusi CONpOTUBNEHUS COOPYXEHUSA ANEKTPOXUMUHECKOA KOPPO3UN CRYXUT NOSIBNEHUE NepBbIX
CKBO3HbIX OTBEPCTUI B MeTaNM4eckoi roppnupoBaHHoil o6onodke. CocTosHUE TakuxX COOPYXEHUI NPU3HAETCA HeYA0B-
NeTBOPUTENEHBIM.

Haunbonee ysa3BMMbIM MECTOM CTanbHbIX rOPUPOBaHHbLIX TPYO SBNSIETCA NOBEPXHOCTL AHULWa, obpalleHHas K Bo-
D OTOKY, YTO OBBLACHAETCA UCTUPAIOLLUM AeNCTBUEM TBEPAOrO CTOKA Ha 3alLMTHBIE NOKPLITUA U CROW pPXaBYWHLI, NpensT-
CTBYIOLLMIA pa3BUTUIO KOPPO3UU roPpUpPOBaAHHON NOBEPXHOCTU.

MeToauka onpeneneHus cpoka cnyxobl CTanbHbIX OLUHKOBAHHLIX TPYO YUMTLIBAET CTENEHb arpeCCMBHOCTU Cpeabl
no cofepxaHunio MOHOB Bogopoaa pH 1 yaenbHOMY 3NeKTpuYecKomy conpoTUBrneHunio R, OM - M.

B kavecTBe npuemnemoro cpoka cnyx6el npuHumatot 3HaveHue L ot 50 go 100 net. Ecnu onpegeneHHas pac4yeToM
[LONTTOBEYHOCTL OKaXETCA MeHbLUe L, B KOHCTPYKLWIO TpyObl BHOCAT M3MeHEeHMs [yBenvunBaloT TONLWMHY AHMLA U (Urn)
ycTpauBatoT JONONMHUTENbHOE 3aluUTHOS NokpbiTUe] (Tabnuua 1).

Tabnuya 1 — YBenuueHue cpoka cnyx6bl CTanbHOM TPyGhbl NpU yCTPOWCTBE NOTKOB U AOMONHUTENBHLIX NOKPLITURA

YBenuueHue cpoka

HononHuTtenbHoe NoKpbiThe Ycnosua abpasuu CyX6bl TPY6bl, roaw!
ButymHoe nokpeiTue CkopocTb notoka He 6onee 1,5 M/c; foHHas dpakuusi TBepAoro 5
CTOKa nNpeacTaBneHa neckom
ActhansTobeToHHLIA NoTok | CKkopocTb NoToka oT 1,5 4o 4,5 M/c; TBepAblid CTOK C OHHOI ddpaKk- 10
no 6UTYMHOMY MOKPLITUIO uuen B Buae necka u rpaBus
MonumepHoe NoKpbITUE CkopocTb noToka oT 1,5 fo 4,5 M/c; TBepblil CTOK ¢ AOHHOMU ¢hpak- 20
Luei u3 necka u rpaBus
BeToHHbIN noTok no nonu- | CkopocTb NoToka 6onee 4,5 M/c; foHHas paKkuMs TBEpAOro CToKa 30
MEpPHOMY MOKPbITUIO BKIOYaET B ce6a necok, rpaBuid, rancky U oTAesbHLIE MbIObI

MpumMedyaHue —JlOTKM M AONONHUTENBHBIE NOKPLITUS AOIDKHEI BbITh CTOAKUMU MO OTHOLIEHNIO K MOPO3HOMY Bbil-
BETPUBAHMIO U XUMUYECKOKA Koppo3un. MonuMepHoe NMOKPLITUE HAHOCUTCS B 3aBOACKWX YCNOBUSAX C coGniogeHnem
npasun, o6ecrne4mBaroLLMX ero AONrOBEYHOCTb U HEOOXOAUMYIO aZire3unio K 3aluULLaeMoin NOBEPXHOCTU.
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Cpok crnyx6bl B rogax onpegensior no gopmysne

2,94K;R0A1 npv pH > 7,3,

_ r
27,58K; [IgR —1g(2160 - 2490igpH)]  mpun pH< 7,3, -1

rie K =0,8156- 0,032 — Ko3ppNUUMEHT, yHUTLIBAOWMUIA yBENUYeHUe CpoKa CryXObl 3a CHeT TOMLWHEl 3, MM, JHULLa
rocppupoBaHHoi TpyObhl;
R— SNneKTpu4eckoe conpoTuBieHne cpeabl, OM - cm.
YBenuyenue cpoka cnyx6bl TpyGbl 3a cHET JOMNOMHUTENBHOMO MOKPLITUS AHULLA 3aBUCUT OT Bua NOKpLITUS U ero
conpoTmeneHus abpasuu.

I.2 Mpumep onpegeneHus TpebyeMoii NO YCNOBUIO AONTOBEYHOCTU TONLMHBLI OHULLA
rocbpupoBaHHoii TPyl

MokasaTenu arpeccUBHOCTU BogHol cpeabl: pH =6,0, R =4500 Om - cwm.

NcTupatoliee edCTBUE NOTOKA HE3HAYUTENBHO (CKOPOCTL NoToka MeHee 1,5 m/c).

Tpebyembliii cpok cnyx6bl TpyObl L = 50 neT.

OnpepenatoT cpok cnyx6bl TpyGbl L Npyu MUHUManNbHOR TonLwmMHe AHuwa 3 = 1,5 MM Ge3 ycTpoicTea notka u gonon-
HUTENBHOrO 3alluTHOro NokpeITUA. KosdduuymneHt Ky = 0,81 - 1,5 - 0,032 = 1,18. Cpok cnyx6wl L = 27,58 - 1,18[Ig4500 —
—19(2160 — 2490Ig6,0] = 42,5 roaa, T. e. HeoBXO[MMO YBEMUYUTL JONTOBEYHOCTb TPYObI.

HaxoasT HoBoe 3HaveHne koapduLmeHTa Ky kak OTHOLLEHUE TPeByeMOoro U NOMYHEHHOro Mo Pac4eTy CPOKOB CIyX-
bl K5 =50 + 42,5 = 1,39. COOTBETCTBEHHO CNEAYET YBENUUUTL TOMLIMHY FIMCTOB A0 3HaYeHns & = (0,032 + K) + 0,81 =
=(0,032 +1,39) ~ 0,81 = 1,75 mm.

N3 nmetoLerocs copTameHTa JIMCTOB YCMNOBUIO AOMTOBEYHOCTY YAOBNETBOPSIOT AUCTLI TONLWMHON 2,0 MM unu Gonee.

TpebyeMblil CpoK CryX6bl MOXHO NOMY4UTb NPU TOMLMHE CTanbHOro nucta 8 = 1,5 MM 3a c4eT ycTpoiicTBa actarb-
TOGETOHHOrO F10TKa Mo GUTYMHOMY MOKPLITUIO. B 8TOM cryvae MUHUMarbHbIA CPOK cryx6bl L. = 42,5 + 10 = 52,5 roa.
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Mpunoxexue 1
(cnpaBo4Hoe)

PeMOHT cTanbHbIX roppupoBaHHbIX BOAONPONYCKHbIX TPYO

0.1 MNepepn npoBeaeHUeM peMOHTHLIX paboT Heo6xoaMMOo NPoBOAUTL 06cneaoBaHUe COOPYXEeHUSA B LIENAX AeTanb-
HOMO BbLISBEHUSA COCTOSIHUSA KOHCTPYKUMKU W NPUYWH NOBPEXAEHW aneMeHToB Tpybbl. Mo pesynsratam o6cnegosaHus
pa3pabaTbiBaloT NPEANOXEHUA K NPOEKTY PEMOHTHLIX paboT, yuuThIBaloLWUe BUA KOPPO3UN U CTENEHb arpeCCMBHOMO BO3-
JeilcTBUA cpeabl Ha Tpyby.

[.2 MNpu BocCTaHOBNEHUN aHTUKOPPO3UIAHOTO NOKPLITUSA Ha METANNMYECKUX NOBEPXHOCTAX NPUMEHSAIOT:

- NOKPLITUSI HA OCHOBE BUTYMHBIX NaKOB;

- MOKPLITUSI HA OCHOBE 3MNOKCUAHBLIX COCTaBOB;

- NaKOKpaco4HbLIE COCTaBbI,

- MONMMepHble MaTepuansl;

- UHIMBUTOPLI KOPPO3UH.

[1.3 BoccTaHoBrneHUe 3alUTHLIX GUTYMHBIX MOKPLITUIA TPEOYETCSA BHINOMHATE NPU MOSIBIIEHUM OTAENBHBLIX BCyYM-
BaHWiA UNn oTcrnanBaHWM NOKPLITUIA B pe3ynsraTe MacCcoBbIX CKONNEHUIA NPOAYKTOB KOPPO3UW Ha NOBEPXHOCTU MeTanna.

[.4 MMpu nosiBNEHUM CKBO3HOWA KOpPPO3uK AHULA TpyObl peKOMEeHAYETCA NpU PEMOHTE YCTPOUTb LIeMEHTOGETOHHbINA
notok. MNepep GeToHMpoOBaHNEM FOTKa BoAa yaansaeTca U3 TpyObl, NOBEpXHOCTL AHWLA obpabaThiBaeTca MexaHU4Yecku
WU XUMUYECKUMI peareHTaMu Ans yaaneHns pxas4uHbl, 06e3xMpuBaeTca U NOKpbIBAETCH aHTUKOPPO3UAHBIM COCTaBOM.

0.5 TonwmHa 6eToHHOro NoTka Hag rpebHAMM BONHUCTON NoBepxHOCTU TPYOLl AormkHa BbiTb 8—10 cm. Mo gnuHe
TpyObl NOTOK pasgensieTcs 4edopMaLMOHHbIMU LWBaMKU Ha cekuyun anuHon 2—3 M. LLIBbI 3anonHsioTca GUTyMHoi MacTu-
Koit. Mpu GeTOHNpPOBaHMK NOTKa UCMONb3YIOT MENKWA rpaHnTHBLIA WebeHb. CocTaB B6eToHa noabupaloT ¢ y4eTom nokasa-
Tenei arpecCUBHOCTM cpebl. [Ans noBbILLEHUS TPELUHOCTONKOCTU NOTOK apMUPYIOT CTanbHOW CETKOW.

[.6 Mpwn n3bbITke nnowaaun otBepcTUs TpyObl Hecylasi cnocoBHOCTE CUMBHO U3HOLLEHHBIX FOPUPOBaHHLIX TPY6
MOXET OblTb BOCCTAHOBIIEHA U YCUNeHa Mo METOAY MMIb30BaHuUS.

MeToz rMnb3oBaHUsl 3aKMMaeTcs B pasMeLUeHUn BHYTPU PEMOHTUPYeMoi Tpybbl fononHUTenbHoi obonovku
(runb3bl) ¢ NocneayloLmMM Ux obbeUHEHNEM NYTEM HarHETaHUA LEMEHTHOro pacTsopa B MONOCTb MEXAY PEMOHTUpYe-
MbIM COOPY>XEHUEM U TUIb3OM.

B kadecTBe runb3bl JonyckaeTcs UCNonb3oBaTb rodpUpoBaHHyo 060M104KY MEHbLLEro AuaMeTpa, cobupaemyio us
3BEHBLEB, UMeIOLLMX oraHLeBble CThIKM, HEQTE- U rasonpoBoAHble TPy6bl, XKene306eToHHbIe 3BeHbS.

C6opky rodpprpoBaHHoi 060M04KkM Ha dnaHLUeBbIX CThIKax MPOBOAAT HEMOCPEACTBEHHO HA MECTE YCTAHOBKMN BpYyY-
HYIO UNK C NPUMEHEHNEM CPefCTB Manoi MexaHusaumn. CtanbHble HedTe- U ra3onpoBofHble TPYObI NOCTENEHHO nepe-
MelLLlaroTes BLOME PEMOHTUPYEMOI MOBEPXHOCTU AOMKPATOM.

0.7 Oinsa BoccTaHOBNEHNUSA TPyObl, NOBPEXAEHHOW OMOM3HEM FPyHTa BLICOKOW HAChIMK, BbINONHAKT cneayowue pa-
6oTbl:

- BCKPLITUE HackiNW B Npefenax rpaHuL, ononsHs;

- AeMOHTax 3BEHbLEB Ha NOBpPEXeHHOM yvacTke TpyOhl;

- BbIMOMHEHUe HEOOXOLUMBIX NPOTUBOOMNON3HEBLIX paboT (ycTpoilcTBo 6epM, NOAMOPHBLIX CTEHOK, apMUpoBaHWe
Tera HacbINu re0OCUHTETUYECKUM MaTepuanoM u ap.);

- BOCCTaHOBJfIEHUE MOBPEXAEHHON ONON3HEM TPYObi.
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Mpunoxenue E
(cnpaso4yHoe)

PacueT 3aMKHYTbIX MOHOSIUTHbIX 06€S0K NPOU3BONILHOIO OYEePTAHUA
TOHHENEeN rMyGoKOro 3anoxeHus

E.1 PacuyeTbl 06aenok TOHHeNel Ha AeiicTBUE ANUHHBIX CEACMUYECKUX BOMH (ANMHA BOSTH NPEBLILLIAET NonepeyHbie
pa3Mepbl COOPYXEHUA He MEHee YeM B TpU pasa), pacnpoCTPaHSIOLLMXCS B NNOCKOCTUA NONEPEYHOrO CEYEHNSI COOpYXe-
HUSA, NPOBOAAT B KBA3UCTATUHECKON MOCTaHOBKE.

E.2 Obaenka ToHHeNs MoaenupyeTcs OAHOPOAHBIM WU MHOMOCIOWHLIM 3aMKHYTHIM KOMbLIOM KPYroBOro Uinu He-
KPYroBOro ce4eHus, NOAKPENIISIOLMM OTBEPCTUE B Cpeae, MOAENUpyIoLLeil MaccuB rpyHTa. PacyeTHas cxema rnokasaHa
Ha pucyHke E.1.

1B |
Si[E;.v ]

%z

%o

PucyHok E.1 — Pac4eTHble cxeMbl K onpegeneHunto HarnpsXkeHHoro CocTosAHNUA
MHOrOCOiHO 06AEnNKN TOHHENS NpW JeACTBUU NPOAOIBHEIX (&) U nonepeYHbIX (6) ceiicMUYeCcKnX BOSTH

E.3 Konbuo v cpega paboTatoT B YCNOBUSAX MIIOCKOW fedopMaumn Ha ynpyroi cTagum gedopmMmuposaHus. Ha rpa-
HuLe Komblia U cpefbl BhIMOMHAETCS YCNOBUE HENPEPLIBHOCTU BEKTOPOB HaMNPSHXXEHWN 1 CMeLLEHWIA.

E.4 MaccuB rpyHTa, BMeLLatoLWWin TOHHENb, MOAENMUPYETCA NUHEeHOo-4edPopMUPYyEMON OAHOPOLHOW U3OTPOMNHOWM
cpenoit, puanko-mexaHm4eckne CBONCTBA KOTOPOW XapaKTepUaYIOTCA CPpefHUMU 3HAYEeHUSMU YA ernbHOro Beca v, kH/MS,
mMoayns aedopmauun Eq, MIMa,  kKoathduumneHTa NyaccoHa vq.

E.5 [JeiicTBME ANUHHBLIX CEACMUYECKUX MPOAOMBHBLIX (CKATUA — pacTsXEHWUs) U nonepeYHblX (casura) BOMH mMofe-
TNINPYETCA NPUMOXEHHEIMU Ha BECKOHEYHOCTU HOPMaSEHBIMU U KacaTenbHbIMU HanpshKeHWAMK, AeiCTBYOWMMN NO ABYM
NPOU3BONbHO OPUEHTUPOBAHHEIM B3AaUMHO NepreHAUKYNSPHEIM HanpasneHuam x' v Y. BenuumHel HanpskeHuid onpegens-
FOTCS B 32aBMCMMOCTM OT CKOPOCTU pacnpocTpaHeHuWst BOSH U NpeobnagaroLLero nepuoga konebaHuii rpyHTa no dhopmynam:

() - . 1

o, —iﬁAKwCJO, (E.1)
(=) _ (=) 2 __Vo
Oy =SSy (E.2)
() 1

TX.y. = %AK1'YC2TO' (E3)

rae A — pacuyeTHOe yCKOpeHue konebaHuWii rpyHTa B AONAX YCKOPEHWUS CUMbI TSHKECTH;
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Ki{ — KO3(hdULMEHT, yYUTLIBaOWNiA AoNyCKaeMble NOBPEXAEHUS (TPeLMHbI 1 niacTudeckue gecopMaLmi B KOH-
CTPYKLUMW 0BAEenKn 1 B OKpYXatoLLeM MaccuBe rpyHTa);
C,, C, — CKOpPOCTM pacnpocTpaHeHUs NPOAOIbHLIX U MOMNEePEYHbLIX BOMH, ONPEAENsAtoT Mo AaHHLIM U3MepeHUi unu pac-
YeToM No chopMyram TEOPUK YNpYrocTu;
Ty — NpeobriagatoLynit nepnos koneGaHui rpyHTa.

MpuMedaHune — [na npeasapuTenbHbIX pac4eToB 4ONYCKAETCA UCMNOMb30BaThb AaHHble NPUNOXeHUS K

E.6 PacueTbl 064€enoK TOHHEeNei Ha celicMuyeckue Bo3fecTBUA NPOBOAST HAa OCHOBaHUM OLIEHKU Hanbonee Hebna-
rOMNPUATHOrO HaNPsKEHHOTO COCTOSHWSA B KaXA0M HOPMarnbHOM (paguansHom) ceveHunn obgenku npu obbix codeTaHusx
OAHOBPEMEHHO NMPUXOAALUMX NPOAONEHLIX U MOMEPeYHBIX BOMH MPU NobbIX HanpaBneHWsX UX pacrnpocTpaHeHUs B Mo-
CKOCTW MonepeYHoro cedeHns coopyxeHus. C aToW Lienbto UCMOMb3YHOT pelleHns ABYX MITOCKUX KBa3UCTaTUYECKUX 3adaq
TEOPUM YNpPYrocTU O HanpsXXeHHOM COCTOAHUW KonbLia NPon3BonsHOR hopMel, NOAKPENNAKLLEro OTBEPCTUE B NIMHERAHO-
fedopMUpyeMoii NIOCKOCTU MpW AeNCTBUN Ha BECKOHEYHOCTW HEPaBHOKOMMOHEHTHOMO ABYXOCHOMO CXaTUs U YUCTOro
CABWra, MOAENUPYHOLLMX AeNCTBME NPOAONBHLIX U MONEPEYHLIX BOSTH COOTBETCTBEHHO [CM. pucyHok E.1 a), 6)].

B 3agade 0 JelCTBUM ANUHHOW NPOAOSIEHON BOMHLI HANPSXKEHUs B cpefe Ha BeCKOHEUHOCTH OMNpeaensatTes CooT-

HolleHnem P = cgj), a B 3ajjade 0 LeiCTBUM ANMHHOW NonepeYHol BOfTHEI — COOTHOLEHUeM Q = rﬁ(‘?";, .

E.7 U3 pelLeHns ykasaHHLIX 3aa4 OnpeaensioT COOTBETCTBEHHO HanpsxeHnsa o) oT geiicTBus npogonkHoii Bor-
Hbl [cM. pucyHOK E.1 a)] n Hanpsixerus o(S) oT neiicTeus nonepeyHoit BomnHel [cM. pucyHok E.1 6)] B konbLie, Moaenupyto-
Lem oBaernky TOHHeNs, npu NoboM yrne nageHns BonH .

E.8 Hanbonee HebnaronpusaTHoe HanpsXxeHHOe COCTOAHME B KaXA0OM HOpMarbHOM (paguansHoMm) ceveHumn obgen-
KN COOTBETCTBYET IKCTPEMarbHbIM 3HAYEHUAM HOPManbHbIX TaHreHUNanbHeIX HanpsikeHUn Gy, BO3HUKAIOLWUX Ha BHY-
TPEHHEM KOHTYpe MOMepeYHOoro ceveHusi konbLla, MogenupyroLero obfenky TOHHeNs, OT COBMECTHOIO [eiiCTBUSI OfHO-
BPEMEHHO NPUXOAALLUX NPOAOMBHBEIX M MONEPEYHbIX BOMH B pa3fnyHbIX COMETaHUSX.

E.9 BkeTpemarbHble 3Ha4eHUs HanpshkeHWii o, ONpeensaloTca Ha OCHOBaHUK peLUeHNs CNeAyoWUX YpaBHEeHu
LN Kax[oro HopmareHoro (paguanbHoro) cedeHnsa obgenku:

QIO
6(0‘e +0y )=0 (E.4)
Jo '
(P) _ (8
M =0, (E.5)

do

rne cg’) " cés)— HopMaribHble TaHreHLManbHbIE HanNPSXKeHNS B aHHOM cedeHnn 06aenku OT AeNCTBUA NPOAONLHON BOM-
Hbl B hase CKaTWUS 1 MornepeyHoOi BOMHLI COOTBETCTBEHHO, HAaNPaBAEHHLIX NOJ NPOU3BONBHLIM YITIOM d.

B pesyrisTaTe peLueHWsi YKasaHHbIX YpaBHEHWI (B Ka4ECTBE G, NPUHUMAIOT UX BbIPAXEHNUS HA BHYTPEHHEM KOHTYpe
nonepeyHoro cedeHns obaernky) nonyyaroT YEThIpe 3HAYEHUA HaNPSXKEHUN G B KaXKAOM CeYeHUU. 3aTeM ANa Kaxaoro
PaAManbHOro CeYeHNst KOHCTPYKLIMN onpeaensiioT Takne codeTaHus geiicteus BonH 6P n (8 n ymel ux nagenns, koto-
PLIE COOTBETCTBYIOT HaUBOMLLUMM CXUMAIOLLMM (OTPULATENBHBIM) U HAaMBOMBLLINM PacTATMBAIOWNM (NOMOXUTENBHBIM)
Hanps>XXeHnAm Ge.

E.10 Hanbonblume cX1MaloLLm1e U pacTsirMBatoLme HanpsiXeHns G, B KaXAOM PagnanbHOM CeHeHUN MPUHUMALOTCS
3a pacueTHble. Yourust M n N, COOTBETCTBYIOLLME 3TUM HANPSHKEHUSIM, BLIYUCTISIIOT ANA KaX/AO0TO CEHEHUS UMEHHO NpM
TexX codveTaHusX AeiicTBUS BOMH Pa3HOro XapaKTepa U TOM WX HanpaBNeHWW, NpU KOTOPbLIX MNONyYeHbl 3KCTpeManbHble
3Ha4veHuA Hal'lpﬂ)KeHVll?l Ge.

E.11 Ecnu obfienka He npuaHKepeHa K rpyHTY W NpOeKTUpYeTCa ¢ AoNyLLeHWeM oBpa3oBaHUs TPELUWH, To 3a pac-
YeTHblEe NPUHUMAIOT 06e aMopkl Yyennuii M u N, cOOTBETCTBYIOLLME HAaMBONBLLMM CXUMAIOLLMM 1 PacTAMMBaIoLLUM Hanpsi-
KEHUAM 06.

E.12 Ons oBpenok, npoekTupyembix 6e3 gonyweHWa TpewuH, a Takke B cnyvae, ecnu obgenka npuaHkepeHa K
TPYHTY MK BbiMornHeHa 13 Habpblar-GeToHa, NpUHUMALOT 3ntopkl yeunuit M n N, cooTBeTCTBYIOLLME HaMpsKEHUSIM G,
MaKcUManbHBIM N0 aBCOMIOTHOMY 3HaUYeHUIo, B3SITEIM CO 3HAKaMN «MAKOC» N «MUHYCY.

PacueTHble ycunus M v N, nonydeHHble Npu pacyeTe Ha ceiicMUYEcKUe BO3AEWCTBUS, CYMMUPYIOTCH C COOT-
BETCTBYIOLMMU YCURMSMU OT APYTUX BUAOB [EACTBYIOWMX HArpy30K (COBCTBEHHOrO Beca rpyHTa, JJaBNeHNs rPYHTOBBLIX
BOf, BHYTPEeHHEro Harnopa v gp.).
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Mpunoxenue X
(cnpaBo4Hoe)

HopmanbHble 1 KacaTenbHble HanpsHKeHUs B MacCuBe nopop, (rPYHTOR) NPy 3eMIIeTPSICEHUN

Tabnuya A1

HopmManbHble 1 kacaTenbHble HanNpsXeHUs B MOPOAE, TC/M2, Npu pacueT-
HOW CeMCMUYHOCTU B Bannax

Mopoabl (rpyHTbLI) 7 8 9

ox’ wy’ ox” wy’ ox’ ™y’

Haubornee kpenkue, NNOTHbIE W BA3KMe kBapuuThl | 107—115 | 64—69 |133—142| 67—85 |176—188|105—112
n 6asansrbl. MckniouutensHble Mo KpenocTn apy-
re nopogbl

KeapueBble nopcupbl. O4eHb Kpenkue rpaHuTel. | 99—103 | 59—61 |123—128| 73—76 |163—169| 97—102
KpemHucTble cnaHubl. CaMble Kpenkue necvaHu-
KN N U3BECTHSKU

[paHuTLl 1 rpaHuTouaHLIe nopoabl. OdyeHb kpen- | 60—80 36—49 73—99 | 44—59 | 96—131 | 57—78
Kne necyaHukn U M3BeCTHSKW. Kpenkue KoHrnome-
paTbl. O4eHb KpenKkue XenesHble pyab

Kpenkue naBecTHaku. Hekpenkue rpanuThl, kpen- | 41—50 | 24—30 | 51—62 | 30—37 | 62—82 | 40—49
Kue necyaHukn. Kpenkue Mpamop, JOMOMWT, KOI-
YefaH

OBbLIKHOBEHHbIE NecyaHMKU. XKeneaHble pyabl 32—42 19—25 | 40—52 | 24—31 53—68 | 32—41

Kpenkve rmuHUCTbIE cnaHubl. Hekpenkve necuya- | 28—43 17—26 | 35—55 | 24—33 | 46—73 | 27—44
HUKN 1 N3BECTHAKU. MSArkue KoHrnomeparsi

PasHoobpasHble Hekperkue cnaHubl. [NoTHbIA | 24—32 14—19 | 30—40 18—24 | 39—53 | 23—32
Meprenb

Msrkue cnaHupl, 04eHb MAMKWE U3BeCTHAKW. Men, | 21—34 12—20 26—43 16—26 35—56 21—33
KaMeHHas conb, FMMc, Mep3anbli FPYHT, aHTpauuT,
0BbIKHOBEHHbLIA Meprenb, paspylleHHble necya-
HUKKW, CLEMEHTUPOBaHHas Franbka, KaMeHWCTLI

FPyHT

PaspylleHHble cnaHupl, cnexaBlwasca ranska u | 15—26 9—15 18—32 11—19 24—43 13—90
LebeHb, Kpenkuit KAMEHHLIN Yronb, oTBEpAEBLUAst
rMHa

lMnoTHasa rmuHa, MArKUA KaMeHHbIW yronb, kpen- | 14—21 8—12 17—27 10—16 | 22—34 13—90
KWIA HAHOC — FAUHWUCTLIW FPYHT

MpumevaHne — [pu pacHeTHOW ceiicCMUYHOCTU B ApoBHLIX Bannax HopManbHbIe W KacaTeNbHble Hanpa-
XEeHUA B MaccuBe Nopog (FPYHTOB) HaXOASAT NO UHTEPMNONAUUK.
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[1] PepepanbHblit 3akoH oT 30 gekabpsa 2009 r. Ne 384-O3 «TexHUYeckuid pernameHT o 6e30nacHOCTU 34aHuii n
COOpPYXEHUA»
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