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Mpeaucnosune

1 NOArOTOBEH dunuanom OO0 «JTYKOW-iAHXMHUPUHT» «BonrorpagHUMMMopHedTb» B ropo-
ne Bonrorpage, Ha OCHOBe O(hULMa/IbHOro NepeBoa Ha PYCCKUIA A3bIK aHrNOA3bIYHOM BEPCUM YKa3aHHOTO B
NyHKTe 4 cTaHAapTa, KOTopbIA BbiNONHeH PIYTM «CtaHaapTUHOPM»

2 BHECEH TexHMYeckumM KOMUTETOM No cTaHgapTusauunm TK 23 «HedTaHaa 1 ra3osast NPOMbILL/IEH-
HOCTb»

3 YTBEPX/JEH W BBEJAEH B JENCTBWE MMpukasom defepasibHOro areHTCTBa No TeXHUYECKOMY
perynmpoBaHuio U MeTposiIorMu oT 7 okTA6psa 2016 r. Ne 1328-cT

4 HacTtoAawwmii cTaHAapT SBseTca MOANULMPOBaHHBIM MO OTHOLIEHUIO K MeXAyHapo4HOMY cTaHAap-
Ty NCO 19901-2:2004 «HedTAHas u raszosas MPOMbILIEHHOCTb. CneunanbHble TpeboBaHUSA K MOPCKUM
coopyxeHusiM. YacTb 2. MeToAbl M KPUTEPUM TMPOEKTUPOBAHUSA C Y4YeTOM CelfCMUYECKUX YCNOBUIA»
(ISO 19901-2:2004 «Petroleum and natural gas industries — Specific requirements for offshore
structures — Part 2: Seismic design procedures and criteria», MOD) nyTemMm BHeCeHUSA TEXHUYECKNX OTK/TOHe-
HUIA. 06 BSCHEHNe KOTOpPbIX MPUBEEHO BO BBEAEHUN K HACTOSALEMY CTaHAapTy.

HavmeHoBaHWe HacTosALero ctaHjapTa U3MEHEHO OTHOCUTENIbHO HAaMMEHOBAHUA YKa3aHHOro Mexay-
HapogHoro ctaHgapTta gna npmseaeHnsa B cootBetcTBue ¢ FOCT P 1.5—2012 (nyHKT 3.5).

CBefleHMsi O COOTBETCTBUUN CCbIIOYHbIX HaLMOHasIbHbIX CTaHAapTOB MeXAyHapoAHbIM cTaHgapTam,
MCMOJ/Ib30BaHHbIX B KAYECTBE CCbI/IOYHbIX B MPUMEHEHHOM MeXAyHapoAHOM CcTaHAapTe, NpuBeAeHbl BA0MNON-
HUTENIbHOM NpuoXeHnn A

5 BBE/JEH BIEPBbIE

MpaBuna npMmMmeHeHNs Hac T OALLLEro cCTaH4apTa yCTaHOB/NeHbl BCcTaTbe 26 ®eflepa/ibHOro 3akoHa
«O cTaHgapTwulauum B Poccuiickoii ®egepauunm». VIHpopmMaLms 06 n3MeHeHUAX K Hac T osiLLLeMy cTaHaap-
Ty Nny6anKyeTCcs B rogoBOM (M0 COCTOAHUIO Ha 1sAHBapsa Tekyw,ero roga) MHPOpMaLMOHHOM yKasaTersne
«HauunoHanbHble cTaH4aPThI», & TEeKCT U3MEHEHWA U NOMpPaBOK — B €XEMeCAYHOM MHADOPMaLVNOHHOM
yKkasaTene «HaunoHasnbHble CTaHAapThi». B cnyyae nepecmoTpa (3amMeHbl) UM OTMeHbl HACTOALLEro
cTaHjapTa cooTBeTCTBYlOLee yBegoM/eHe ByaeT Ony6/IMKOBaHO B eXXeMeCAYHOM MHPOPMaLMOHHOM
yKasaTene «HauuoHanbHble cTaHgapThi». CooTBeTCTBYyOLWaa MHhopmauns, yBegoMnaeHne N TekCcThbl
pasmeljanTCa Takxe B MHOPMALMOHHOK cucTeme 06LLEro nosb3oBaHUSA — Ha oduumanbHOM canTe
dbenepanbHOro areHTCTBa MO TEXHUYECKOMY PeryMpoBaHui0O U MeTponormm B ceTu WHTepHeT
(www.gost.ru)

© CraHgapTuHdopm. 2016

HacTosiwunii ctaHAapT He MOXeT 6bITb NMOIHOCTLIO UMW YaCTUYHO BOCMPOU3BEEH, TUPaXUPOBaH U pac-
NpoCTpaHeH BKayecTBe ohnLManibHOro n3gaHus 6es paspeleHns degepasibHOrO areHTCTBa MO TEXHUYECKO-
My PerysimpoBaHuO 1 METPOJIOrMn
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FOCT P 57123—2016
BeBegeHve

Temnbl OCBOEHMA YrNeBOAOPOAHbLIX pecypcoB wenbga Poccuiickoit ®epepaunn npegonpenenniv
Heo6Xx0A4MMOCTb CO34aHNs Cepun HOPMAaTUBHbLIX AOKYMEHTOB B MOJIHOW Mepe obecrneymBatolmnx npouecc
NPOEKTUPOBaHMSA 06bEKTOB 0OYCTPOICTBa MOPCKUX MECTOPOXAEHMNA HeddTN U rasa.

B Poccuiickoit ®epepaummn HavyaTa akTMBHas pa3paboTka HauMOHa/lbHbIX CTaHAAPTOB B 06/1aCTU MOp-
CcKoW HedpTerazogobblum, KOTOpas B COOTBETCTBMM C NPUHLMNAMU HaLMOHaIbHOM cTaHgapTM3aumm OCHOBbI-
BaeTCA Ha MPUMEHEHUM MeXAYHapoAHbIX CTaHAApPTOB, a TaKXe YUYUTbIBaeT MHOFOSeTHWUIA HaKOM/EeHHbIN
OTeYeCTBEHHbIN OMNbIT NPOEKTUPOBAaHUS, CTPOUTENBLCTBA N IKCMN/lyaTalun MOPCKUX HepTerazonpombIC/10BbIX
COOpPYXEHWIA.

Llenb pa3paboTku HacToswero cTaHgapTa — obecnevyeHne 6e30NacHOCTU Mpu OCyLWEeCcTB/IEHNN paboT
N0 OCBOEHUI0 MOPCKMX MECTOPOXAEHWUI, PacCNONOXEHHbIX Ha Wenbde Mopei (B TOM Yncne 3amep3aroLmx)
Pocculickoil degepauum nyTem NOBbIWEHWS HAAEXHOCTW 3KCM/lyaTauum MOPCKMX HedpTera3onpoMbIC/I0BbIX
COOPYXEHW, a TakKxe MOBbILEeHNsA KavyecTBa MX MPOEKTUPOBaHMS 3a cyeT yyeTa CeliCMMYEeCKUX YCnoBui
parioHa akcnayarauuu.

HacToswwuii ctaHgapT sABAsSieTCA MOAMMULMPOBaHHBIM MO OTHOLIEHUIO K MEXAYHapOo4HOMY CTaHAapTy
MNCO 19901-2:2004 «HedTAHaA 1 ra3oBasi NPOMbILLIEHHOCTb. CneynanbHble TPe6oBaHUA K MOPCKUM COOpY-
XeHusaMm. YacTb 2. MeToabl W KPUTEPUM MNPOEKTUPOBAHWS C YYETOM CEeMCMUYECKMX YCTIOBUIN»
(ISO 19901-2:2004 «Petroleum and natural gas industries. Specific reguirements for offshore structures.
Part 2: Seismic design procedures and criteria») n paspaboTtaH B pa3BuTme TpeboBaHMn HOPMaTUBHbIX NOJ10-
XXeHU ocHoBononarawuwero FOCT P 54483—2011 (MCO 19900:2002) «HedTsiHasA 1 razoBast NPOMBbILUNEH-
HOCTb. MnaTdopmbl MoOpckue Ana HedTera3ofobbium. O6uwme TpeboBaHUA». MONOXKEHURA, yunTbiBaloLmne
0COGEHHOCTU HaUMOHa/IbHOW CTaHAapTU3auMmn 1 cneunmrKy HauMoHasIbHOM NPakTUKM B 06/1aCTV NPOEKTUPO-
BaHNSA MOPCKUX HeddTOrazonpoMbIC/IOBbLIX COOPYXEHWI, NpuBeaeHbl B AONOAHUTEbHbIX CTPYKTYPHbIX 3/e-
MeHTax 7.2.4. 10.3, 10.3.1, 10.3.2 v TepMUHOIOrnyeckux crarbax 3.13, 3.20, 3.28. 3Tn fONO/IHUTE NbHbIE
NONIOXEHNSA N TEPMUHOJIOTUYECKME CTaTbW 3aK/IKOHYEHbI B PaMKW U3 TOHKUX NNHWIA. MYHKT 7.2.4 BK/IHOYEH B
COOTBETCTBUM C TpeboBaHnAMN nogpasgena 6.8 ClM 11-114—2004 «MHXeHepHble N3bICKaHUA Ha KOHTUHEH-
Ta/lbHOM LWenbde 471 CTPOUTENIbCTBA MOPCKMX HedpTera3onpoMbIC/IOBbIX COOPYXEHU» B YacTu Heob6xoam-
MOCTU BbIMO/IHEHUS KOMMJ/IEKCHbIX paboT no oOueHKe celicMuyeckoli onacHOCTU (celicMuyeckomy
MWKpPOpalioHMpOoBaHMIO) NAOWaAKn YCTaHOBKM coopyxeHus. Mogpasgen 10.3, Bkiwoyasa nyHkTbl 10.3.1 un
10.3.2. gobaBneH B cOOTBETCTBMU C TpeboBaHuaAMM nogpasgena 4.12 CM 58.13330.2012 «MmapoTtexHuyec-
Kne coopyXeHunsa. OCHOBHble NOJIOXeHUs. AKTyanminpoBaHHasa pegakumnsa CHull 33-01—2003» B yactn npu-
MeHeHVs1 aBTOMaTU3NPOBaHHOWN CUCTEeMbl MOHUTOPMHIA TEXHUYECKOTO COCTOSIHUSI COOPYXXEHWIA, B TOM ymcse
019 pelleHns 3afay npeaynpexaeHnsa n yMeHbLUIeHNs ONacHOCTU aBapuii 4015 XU3HW No4ern n nx 340poBbs,
yuwepba MMyLlecTBY M OKpyxawuwelhi cpege. TepmuHonornyeckme crtarbu 3.13, 3.20, 3.28 gobGaBieHbl,
NOCKO/IbKY onpejesisieMble TEPMUHbI HAXOAAT NPUMEHEeHME B HacTosIWeM cTaHgapTe.

B uenax ynyyweHnsa NoOHMMaHUA NoNb30BaTe/IIMU HEKOTOPbLIX MONOXEHUI N TEPMUHONOMMYECKNX CTa-
Teli HacTosLero ctaHgapTa, a Takke 415 ydyeTa Tpe60BaHU POCCUNCKMX HOPMATMBHbIX AOKYMEHTOB U OTe-
YeCTBEHHO cneundmnkn NPOEKTUPOBaHNS MOPCKMX He(pTerasonpoMbIC/I0BbIX COOPYXEHU B TEKCT BHECEHbI
M3MEeHEHNA 1 AONOSHEHNS, BblAeNeHHbIe NONYXUPHbLIM KYPCUBOM.

B HacToAwWMliA cTaHAapT He BKIKOYEHO GOJIbLUMHCTBO HOPMATMBHbLIX CCbINIOK BBUAY OTCYTCTBUS MPUHS-
ThIX FAPMOHUN3NPOBAaHHbIX HAUMOHaIbHbIX CTaHAAPTOB, a Takxe reorpadunyeckux n NpUpPoaHoO-KNMMmaTnyec-
KX 0COBEHHOCTel pacnoNIOXeHNSA KOHTUHEHTaILHOTO Wenbga Poccuiickoin degepaumnm.



FOCT P 57123—2016
(NCO 19901-2:2004)

HALMWOHANDBbHBLIN CTAHOAPT POCCUMNCKON PELEPALMNN

HedTAHaa n rasoBass NPOMbILINIEHHOCTb
COOPYXEHNA HE®PTEFA30OMNPOMbLICNIOBbLIE MOPCKUME

MpoekTMpoBaHUe C y4eTOM CelicMUYeCKUX YCNoBuii

Petroleum and natural gas industry. Offshore oil and gas field structures. Design under seismic conditions

JNaTta BBegeHna — 2017—06—01

1 O6nacTb NPUMEHEHUS

HacToswwmii ctaHgapT ycTaHaBnnBaeT TpeboBaHMa 419 onpejesieHns MeTOANK U KpUTeprueB NPOeKTu-
pOBaHMA C YYETOM CelfiCMUYECKUX YCNOBUIA KOHCTPYKLMI MOPCKMX HepTera3onpoMbIC/IOBbIX COOPYXEHWUNA,
yCTaHaB/IMBaeMbIX Ha KOHTUHEHTa/IbHOM LWefibhe Mopeit (B TOM Yncne 3amep3aroLymx) Poccuiickon deaepa-
UMM 1 npefHasHayeHHbIX ANA 6ypeHns CKBaXuH, A06bIYM, NepepaboTKn, XpaHEHUS N OTIrPY3KM NPOAYKLNN
CKBaXKUH, NPOXMBaHUsA rnepcoHasna.

YcTaHaBNvMBaeMble HaCTOALWMM CTaHA4apTOM TpeboBaHUA nNpeaHasHavyeHbl 4151 MakKCUMalbHO BO3MOX-
HOFO CHWKEHUSA pycKa AN NT0AEN, OKpyxatoLleli cpefbl U nmyLecTBa. 9To AoCcTUraeTcsl MyTeM UCMNO/b30Ba-
HUS:

a) MeToAWK NPOEKTUPOBaHUA CENCMOCTOMKMX KOHCTPYKUWIA, KOTOpble 3aBUCAT OT YPOBHSA BO3AENCTBUSA
Ha MOpCK1e HedhTerazonpomMbIc/ioBble coopyxeHus (MHIC) n oxmaaemMmoro ypoBHsi CECMUYECKON aKTMBHOCTH:

6) ABYXYPOBHEBOW MPOBEPKN MPOEKTUPOBaHUSA CEMCMOCTOMKNX KOHCTPYKLMMA, NPU KOTOPOI KOHCTPYK-
LN NPOEKTUPYIOTCS MO ABYM NpefefibHbIM COCTOSIHUSIM: OCHOBHOMY M 0CO60MY (Ype3BblyaliHoOMy) npeaenb-
HbIM COCTOSIHUAM B cooTBeTCcTBUU Cc TOCT 54483.

[Nnsa pernoHoB C BbICOKMM YPOBHEM CENCMUYECKON aKTUBHOCTW TpebyeTcs oueHka celicMnYeckor
OMacHOCTU C YYETOM KOHKPETHbIX YCM0BWI N/IoLWaKu cTpouTenbCTBa. [1s Taknx ciyyaeB NPYMeHSsIIoTCS Mpo-
Lenypbl n TpeboBaHUA BEPOATHOCTHOIO aHasnmsa ceicmumyeckoli onacHoctu (BACO).

Ans pernoHoB, AN KOTOPbIX NpUeMeMbl YNPOLWEeHHbIE MeTO/Abl NPOEKTNPOBaHUA, foMNyCcKa-
eTcsaonpefensaTb CeAICMUYHOCT b palioHa No Cyw,ecTBYIOLWNM KapTaM CeENCMUYECKOro painoHnpo-
BaHWA, B TOM yucsie npeacTassieHHbIM B CIM 14.13330.

Mpun nocTpoiike MHIC noa TexXHU4Yeckum HabnwpgeHnem Poccuiickoro MOpckoro perumcrpa
cypoxoacTBa (PMPC) go/mkHbl BbINOAHATbLCA TpebosaHua Mpasun PMPC [1], [2], [3] B vacTwu
06 NX NPUHLMNOB NPOEKTUPOBAHNA KOHCTPYKUUA C y4eTOM BHELIHUX YCIOBU paloHa akcnaya-
Tauyuu, BKIYas ceicMmnyeckyto 06CTaHOBKY.

2 HopMmaTuBHbIE CCbINKM

B HacTosem cTaHfapTe UCNOMb30BaHbl HOPMATUBHbIE CCbIJIKM Ha Criefytolme cTaHfapTbl U AOKYMEHTbI:

FOCT P 54483— 2011 HedTsAHasaA u razoBas NPOMbIW/IEHHOCTb. MNMaaTdopMbl MOpPCKue Ans
HedpTeraszonobbiun. O6Wwme TpeboBaHMA

FOCT P 55311 HedTsaHasa u razoBas NpoMbllWNeHHOCTb. COOpyXeHns HBP Terasonpomsblc-
HOBble MOpPCKMe. TepMuUHbI 1 onpepesieHns

CMN 11-114 VIHXeHepHble U3bICKaAHNA Ha KOHTWHEHTa/lbHOM LWenbde ANa cTpouTenbCcTBa
MOPCKUX Hedp T erasonpoMbICNOBbIX COOPYXeEHNN

CIl 58.13330 AkTyanmnsnposaHHasa pegakuma CHul 33-01—2003. TmapoTEeXHNYECKNE COOpPY-
XeHnA. OCHOBHbIE NOJIOXEHUA

CMN 14.13330 CTpouTENLCTBO B cCeicMmnyecknx panoHax CHull 11-7—81

N3paHve oduynanbHoe
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MpumeyaHune — Mpu NOMNb30BaHNM HACTOALWMM CTaHAAPTOM Liesilecoo6pa3HO NPoBepuTb AelicTBME CCbIOY-
HbIX CTaHAapPTOB (CBOAOB NpaBu/) a UHPOPMaLMOHHOW cucTeMe 06LLEero NoNb30BaHNA — Ha ouunanbHOM canTe depe-
paslbHOro areHTCTBa No TEXHUYECKOMY Pery/iMupoBaHuI0 U METPOIOTNK a ceTu MIHTepHeT WK No exXerogHo n3gaBaemMomy
MHPOpMaLMOHHOMY yKa3aTento «HaunoHanbHble cTaH4apTbl», KOTOPbIA 0Ny6/IMKOBaH M0 COCTOSHMIO Ha 1 iHBapsi TekyLie-
ro roga, v no BbiNyCckaM eXeMeCsiHHO U34aBaeMoro MHOpMaLMoOHHOro yka3atens «HauuoHasibHble CTaHAapTbl» 3a TeKy-
Wit roa. CeBefeHns oaeiicTBMM CBOAA NPaBW/T MOXHO NPoBepuTb B ®efepasibHOM MHPOPMaLMOHHOM DOHAE TEXHUYECKNX
pernameHToB U cTaHAapToB. EC/IM 3aMeHEeH CCbLIOYHBIM AOKYMEHT, Ha KOTOpPbI/i faHa HefaTMpoBaHHas CCbl/iKa, TO PeKo-
MeHAyeTCA UCNo/b30BaTb AeliCTBYIOLLY0 BEPCUIO 3TOTO JOKYMEHTa C y4eTOM BCeX BHECEHHbIX B JaHHYI0 BEpCUIO N3MeHe-
HUiA. ECNM 3aMeHeH CCbIIOYHbIM AOKYMEHT, Ha KOTOpPbIA faHa faTMpoBaHHast CCblska, TO PEKOMEeHyeTCcs UCMob30BaTb
BEPCUIO 3TOrO AOKYMEHTa C yKa3aHHbIM Bbille FO0M YTBePXAeHUs (NpuHATMA). Ecnn nocne yTBepX/AeHNs HacTosLero
cTaHfapTa B CCbUIOYHbIN JOKYMEHT, Ha KOTOPbI aHa AaTMpoBaHHasi CCblsika, BHECEHO N3MeHeHMne, 3aTparvsatollee noso-
XEHWe. Ha KOTOpoe AaHa CCblka, TO 3TO MOJIOXKEHMNE PEeKOMeHAyeTCA NpUMeHATb 6e3 yyeTa AaHHOro uameHeHus. Ecnm
CCbI/IOYHbI JOKYMEHT OTMeHeH 6e3 3aMeHbl, TO NoJI0XeHWe, B KOTOPOM flaHa CCbiMkKa Ha Hero, pekoMeHAyeTcs NPUMEHSATb
B 4acTu, He 3aTparvBatolleii 3Ty CCbIKy.

3 TepMuHbI 1 onpeaeneHus

B HacTosdwem cTtaHgapTe nNpuvMeHeHbl TepMuHbl No TOCT P 55311. a Takxe crefyrowme TepMUHbI C
COOTBETCTBYIOWMMU ONpeaeseHNAMMN:

3.1 aHanu3 OoTK/MKa naowankm ycTaHoBKM (Site response analysis): AHann3 pacnpocTpaHeHns cenc-
MUYECKNX BOJIH, MO3BOISAIOWMNI OLEHUTL BIMSIHNE MECTHbIX Fre0sI0rMYeCKUX U FrPYHTOBbIX YC/T0BUI MOPCKOro
AHa Ha nnowajgke ycTaHOBKN.

NMpuMeuaHwune — Pe3ynbTaTbl aHanM3a OTK/IMKA MIOWAAKA YCTAHOBKM MOTYT BK/lOUYaTb B Ce651 amnanTyay Ko-
neb6aHnin. YaCTOTHbIV CNEKTP U A/IUTENbHOCTb.

3.2 BepoATHOCTb nNpeBblweHnsa (probability of exceedance): BepoATHOCTbL TOro, YTO nNepemMeHHas
(Mnn cobbITre) NpeBbICUT ONpeAesieHHbI 6a30Bblli ypOBEHb 3a pacCMaTpuBaeMblii Mepros BPeMeHN.

3.3 BEpPOATHOCTHbI aHann3 ceicMmyeckor onacHocTu (probabilistic seismic hazard analysis);
BACO: MeToa, 6a3mpyloluiica Ha OLeHKe BEPOATHOCTU MPEeBbIWEHUS 3a4aHHOTO YPOBHS ABWKEHUSA TpyHTa
npu 3eM1eTPSACEHUAX B 3a[jlaHHOM MyHKTe B 3afaHHblii Nepnog BpeMeHun, No3BOAAIOWNA BblAeNNTb, OLEHUTb
1 paunoHasibHO 06beANHNTL HEONpPeAeeHHOCTN B UHTEHCMBHOCTU, MeCcTe pacrnosioXeHUs, NepuoanyHocTn
3eM/1IeTPSACEHNI 1 Pa3HOBUAHOCTAX XapakTepUCTUK ABUXEHUI rpyHTa.

3.4 rpsaseBoii BysikaH (mud volcano): Meonornyeckoe obpasoBaHne, NOCTOSAHHO WX NEPUOAMNYECKUN
n3Bepratoliee rpsiseBble Maccbl U rasbi.

3.5 gBUxXeHUa rpyHTa (ground motions): YCKOPeHUs, CKOPOCTU UM CMELLEeHUs TPyHTa B pe3ynbTarte
CceliCMMYeCKMX BOJTH, PACXOAALMXCA OT ovara 3eM/1eTPSICEHUS.

3.6 3aTyxaHue (attenuation): CHMXeHNe NHTEHCUBHOCTM CeMCMMYECKMX BOJIH MO Mepe UX pacnpocTpa-
HeHVa OT ovara [0 N/oWaAKn YCTaHOBKM COOPYXEHMS.

3.7 kaTeropusa ceiicMmmyeckoro pucka (seismic risk category); KCP: Kateropusa pucka, onpegense-
Masi M0 YPOBHIO BO3JeCTBMSA U OXMAAEMOr0 YPOBHS CECMUYECKNX ABVKEHNIA.

3.8 koM6uHauna no HanpasBneHuam (directional combination): Kom6uHaumsa 3HavyeHWr oTkAMKa no
KaXXOMy U3 TPeX OPTOrOHasIbHbIX KOMMOHEHTOB ABWKEHUSA 3eM/IEeTPSACEHUS.

3.9 kpuBas celicmmnyeckoli onacHocTu (seismic hazard curve): KpuBas, nokasbiBatoliast BepOSAT-
HOCTb MPEeBbIWEHNS B 3aBMCUMOCTY OT YPOBHS CEACMUYECKON aKTUBHOCTU.

3.10 makcummasibHOe pac4yeTHoe 3emneTpsiceHue (abnormal level earthquake); MP3: 3emneTtpsce-
HMe MaKCUMa/IbHOI MHTEHCMBHOCTW, NPV BO3AeCTBUN KOTOPOro COOPYXeHWe He AO/HKHO MOJIHOCTbIo yTpa-
TUTb KOHCTPYKTUBHYIO LIe/IOCTHOCTb.

MpumeyvyaHune — 3emneTpsceHne ypoBHs MP3 cpaBHUMO C BO34EeNCTBUAMMN, BbI3BAHHbIMW aHOMaslb-
HbIMU 1 aBapUiHbIMW CUTYyauUnAaMKN, yYN T bIBaeMbIMU NPU NPOEKTUPOBAHUM C Y4eTOM 0C060ro (YpesBblyaiiHo-
ro) npefenbHOro COCTOAHUA B cooTBeTCcTBUN ¢ TOCT P 54483.

3.11 meTopg nNpefenbHOW cTaTU4yecKon NMpoYHOCTM (static pushover method): AHann3 npo4yHOCTU
COOPYXEHUS, OCHOBaHHbI Ha NMPUMEHEeHUM MOCTynaTesibHO yBesiMvMBaroLeiica KoMGuHaumm rnobasbHbIX
CTaTUYeCKNX Harpysok, BK/IKOYas 3KBUBA/IEHTHbIE AMHAMUYECKNEe MHEPLMOHHbIe BO34eNCTBUS A0 HAcTyne-
HUA 06LLEero paspyLleHns KOHCTPYKLUN.

3.12 mopckoe aHo (seabed): Mopckune rpyHTbl, KOTOPbIe ABMISAOTCSA ONOPON AN COOPYXKEHUA.

NMprnmMmeyaHne — Mopckoe AHO MOXHO NPeACTaBUTb Kak NPOCTPAHCTBO HUXE MOBEPXHOCTU AHA MOpS.

3.13 ocuyunnaTtop (oscillator): OgHomaccoBasi IMHeHO-yNpyrasa AuHaMn4yeckasa cuctemMa, coctosiwas
M3 Macchbl, NPYXWHbI 1 geMndepa.
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3.14 noBepxHOCTb Mopckoro gHa (sea floor): MoBepXHOCTb KOHTakTa TOJLWM BOAbI W TPYHTOBOrO
OCHOBaHuA.

3.15 npoekTHoe 3emneTpsiceHne (extreme level earthquake): M3: 3emneTpsiceHne Tako MHTEHCUB-
HOCTW, NPV BO3AENCTBUN KOTOPOTrO UCK/THOYAKOTCSA NOBPEXAEHUNS COOPYXEHUS.

MpumeuvyaHne — 3emneTrpsaceHne ypoBHa M3 cpaBHUMO C BO3AeWCTBUAMU, YYUTbIBAEMbIMU NPU
NnpPoeKTNUpPoOBaHNN NO OCHOBHOMY NpefesibHOMY COCTOsSHUIO B cooTBeTCcTBUM ¢ TOCT P 54483.

3.16 pa3sxwuxeHue (liquefaction): Teky4yecTb BOAOHACHILEHHOIO ANCNEPCHOrO rPyHTa, BbI3BaHHasA pas-
pyLleHneM ero CTPYKTypbl U CONPOBOXAaemMas yBeM4eHMeM napoBoro AassieHns Npu 3eM1eTPACEHUN.

3.17 pexumHaa kom6uHauusa (modal combination): Kom6uHauusi 3HauYeHUA OTK/IMKA, CBSA3aHHbIX C
KaXAbIM AMHAMUYECKUM PEXNMOM COOPYXEHUS.

3.18 caBur ropHbix nopog (fault movement): TpewmnHa nnm passioMm B 3eMHOW KOope, BAOb KOTOPOU
NPOXoAnNT CMeLLeHne MaccuBa Nnopoa.

3.19 celicmnyecknii koadpdurumeHT 3anaca (seismic reserve capacity factor): OTHOWweHne cnek-
Tpa/lbHOr0 YCKOPEHUs, NPUBOAALLErO K paspyLUeHN0 KOHCTPYKUWA UM KaTacTpoPUUYeCcKOMY HapyLleHWUto
paboTbl CUCTEM, K CNEKTPaSIbHOMY YCKOPEHUIO YPOBHS NPOEKTHOr0 3eMeTPSACEHNS.

3.20 celicmunyeckoe MuKpopaoHunpoBaHue (site-specific seismic hazard assessment): Komnnekc
paboT Mo oLEeHKE CEMCMUYECKO ONacHOCTU, BbIMOMHSEMbIX C Lie/Ibio NMOYyYeHNs AaHHbIX, HEO6X0AMMbIX U
[0CTaTOYHbIX A8 OLEHKN WHXEHEePHO-CEeiCMOJIOTMYECKUX YCMIOBUI UccnefyeMoi Nolwaakm 1 pacyeta
napameTpoB OXMAaeMbIX CENCMUYECKUX BO3AENCTBUIA C yUETOM MECTHbIX 0CO6EHHOCTeR.

3.21 cucTeMbl aBapuiiHOro NOKMAaHNs 1 3Bakyaumum (escape and evacuation systems): Cnacatesnb-
Hble N 3BaKyalMOHHbIE CUCTEMbI, BKIKOYAs KOPUAOPbLI, Tpanbl, crnacaTesibHble N10Tbl U BEPTO/IETHbIE M/10-
L aaKu.

3.22 cuctembl 6e3onacHocTu (safety systems): Cucrtembl, NpegyCMOTPEHHbIE HAa COOPYXeHUN ANnA
06HapYXXeHUs, KOHTPOJISA U CHMXEHUA pUCKa ONaCHbIX CUTYaLNiA.

MpunmeuvaHune — Cucrembl 6e30MacHOCTM BK/IKOHAKOT CUCTEMbI OﬁHapy)KeHVlﬂ yTeuku rasa, aBapMVIHOFO OTK/IO-
YyeHUs, NOXapHOW 6e30NacHOCTU M CUCTEMbI yNpaB/eHUs UMW,

3.23 cnekTp oTk/MKa (response spectrum): 'paduk abCoIOTHOrO YCKOpPeHUs, NCeBAOCKOPOCTU, OTHO-
CUTe/NbHbIX MepeMelleHnii B 3aBUCMMOCTI OT Nepuoja Uan YacToTbl CO6CTBEHHbIX KO/IebaHNiA.

3.24 cnekTpanbHas CKOpoCTb (spectral velocity): OTKANK MakCMMasibHOl NCeBAOCKOPOCTN OCLUNNA-
Topa eAVHCTBEHHOI CTeneHN cBO60AbI BCMEACTBME ABVXEHWUS TPYHTA, BbI3BAHHOIO 3eMJ/1IETPACEHNEM.

3.25 cnekTpanbHoe nepemeueHne (spectral displacement): OTKIMK MakCUMasibHOro OTHOCUTEIbHO-
ro nepeMeLLeHns ocunINATopa eMHCTBEHHOW CTeNeHN cBO60AbI BCeACTBUE ABUXEHUSA FPYHTA, BbI3BaHHO-
ro 3eMsieTpsiCEHMEM.

3.26 cnekTpanbHOe yckopeHue (spectral acceleration): OTK/IMK MakCMMaslbHOro abCoOMOTHOIO YCKO-
peHus ocuunATopa eANHCTBEHHON CTeneHn cBO60Abl BCeACTBUE ABVXKEHNS TPYHTa, BbI3BAHHOTO 3eMJsieT-
psiceHuemMm.

3.27 cnonsaHne Mmopckoro aHa (sea floor slide): CmeleHe CKNOHOB MOPCKOro AHa.

3.28 ypoBeHb BO34eicTBUA coopyxeHus (exposure level): Cuctema knaccugukaumm, yctaHaBm-
BaloLas TpeboBaHNsA /19 COOPYXEHW, OCHOBaHHas Ha PACCMOTPEHUN MOCNEeACTBUN pa3pyLLUEHUs COOpY-
XeHWi Ha 6€30MacHOCTb XU3HU, OKPYXKatoLLEel cpeabl Y 3KOHOMUYECKUX MOTEPb.

3.29 uyHamu (tsunami): JNMHHONEPUOAHbIE BOJIHbI, BbI3BaHHbIE 6bICTPbIM BEPTUKA/IbHbIM [ BUXEHVEM
MOPCKOro AHa.

NMpumeuyaHune — BepTukasbHOe ABUKEHME MOPCKOrO [HA YaCTO CBSA3aHO CO C6POCOBbLIM PaspbIBOM BO BpeMs
3eM/IETPSICEHNI UNK C TPSI3EBLIMU OMOJI3HAMU MOPCKOTO fHa.

4 O603HavYeHus

B HacTosleM cTaHAapTe UCMO/Ib30BaHbl Ceaytole 0603HaYeHNs:
aR — Hak/10H Kp1BOIi celicMnyecKoi onacHoCTy;
Ca— koathdmLMeHT NaoWwanKun, yCTaHOBKM COOPYXeHUS (MoNpaBoYHbI/i KO3 MULMEHT) NPUMEHUMbIN
K YCKOPEHUIO B CMeKTpe OTK/IVKA;
Cc— nonpaBoYHbIli KO3(PMULMEHT, NPUMEHUMbI K CNEKTPasibHOMY YCKOPEHMIO C Lefbio y4yeTa
HeonpeaeneHHOCTN, He OTPaKEHHOM Ha KPUBOW celicMnYecKkoli onacHOCTY;
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ceiicMUYECKMii KOahpMLMEHT 3anaca;

C -
cv’- KO3 MLMEHT NJIOWAAKN YCTAHOBKM COOPYXEHNA (MONMPaBOYHbIi KO3 PULNEHT) NPUMEHUMbIN
K CKOPOCTU B CMEKTPe OTKINKa;
COMpPOTUBNEHNE HEAPEHNPOBAHHOIO CABUra rPyHTa;
Cu - CpefHee conpoTuB/IEHNE HeAPEHMPOBAHHOTIO cABUra BepxHero 30 MeTPOBOTO C/0s TPYHTa MOp-
CKOro AHa;
D — koadhpUUMEHT 3aTyxaHus;
MasioaMnINTYgHbI MOAYNb CABUTa TPYyHTa;
9 — YyCKOpeHue cBO60AHOroO nageHus;
M — marHuTyga onpegesieHHOro ceicMmMYecKoro ovara;
Wale- MacwTabHbIl KO3(hPMUNEHT A1 NepeBoAa cnekTpa ycKopeHns oavH pas B 1000 neT B cnekTp
yckopeHus MP3 Ha nniowafike yCTaHOBKN COOPYXeHUS;
pa*“ arMocdepHoe AaB/ieHue;
PAU E - T0AOBasi BEPOATHOCTb NpeBbllleHns MP3;
p '. BEPOATHOCTL NpeBbIleHUs,
PCLE — rofi0BasAs BEPOATHOCTb NpeBblleHns MN3;
pij. uenesas rofoBas BEPOSITHOCTb Pa3pyLLUEHUS;
gc. COMpoTMBEeHMEe BAAB/IMBAHMIO KOHYCa 30HAA AJ151 NECKa;
Hcl — HOpManM3npoBaHHOe CONPOTUB/IEHNE BAAB/VBaHUIO KOHyCa 30HAa A5 Necka;
pci_ CPpeAHee HOpMaNM3MpPoOBaHHOE CONPOTMBIIEHME BAAB/IMBAHMIO KOHYCA 30H/AA 17151 MeCKa BepXHe-
ro 30-MeTpoOBOro C/Nos rPyHTa MOPCKOro AHa;
Sa(7 )- CMEeKTpasibHOE YCKOPeHue, CBSI3aHHOE C NeproAoM KonebaHmii ocLuunisTopa c 0AHOM cTeneHbio
cBob6oabl T;
sam - CPelHee cnekTpasibHOe YyCKOpPeHWe, CBA3aHHOE C NepuooM KonebaHuili ocumnnaTopa ¢ 0gHoM
cTeneHblo cBob6oAbl . NoNy4YeHHOe Mpu BbiNoNHeHUn BACO;
5 .. aleCTI8KTPaNIbHOE yCKOpeHue MP3, cBs3aHHOe C NepnogoM KosebaHuii ocumnnsaTopa c O4HON cTe-
neHblo ceBo6oabI 7;
ale() — CPeAHee cnekTpasibHoe yckopeHue MP3, cBsizaHHOe C nNeprvogoM KonebaHuii ocumnisaTopa ¢
OfHOI CTeneHbto cBO6GOAb! 7, NONyYeHHOe Npu BbiNosiHeHUn BACO;
5. e1E QMI€KTPanibHOe yckopeHue MM3. cBsi3aHHOE C NepuofoM KonebaHuit ocuMnsTopa ¢ ofHol cTe-
neHbo ceBoboabl T;
Sa.ELE(T)- cpeaHee cnekTpasibHoe yckopeHve 3. cBsfisaHHOe C Nnepuofom KosebaHuii ocuunnistopa ¢
0HOW cTeneHbto cBO60AbI T, NOAy4YeHHoe Npu BbiNosiHeHN BACO;
Aaunap (*) ~ CNEKTpasibHOe yCKOpeHMe Ha NoBePXHOCTY CKaslbHbIX MOPO/ C NOBTOPAEMOCTBLIO O/MH pas B 1000
NeT, cBA3aHHOe C nepnogoM konebaHuii ocumnnaTopa T ¢ O4HOW CTeneHblo cBO6OAbI;-
Sa.P e (~~ CpefiHee CNeKTpa/ibHOe YCKOPEeHe, CBSA3aHHOE C BEPOSITHOCTLIO MPeBbILLeHst PC 1 nepuogom
Kone6aHunii ocuMnnATOpa C O4HOM CTeMNeHbIo cBO60Ab! I. NoNyUYeHHOoe Npu BbiNosHeHn BACO;
SaP, (T )- cpegHee cneKkTpasibHOE YCKOPEHUE, CBA3AHHOE C Lie/1eBOV rofJ0BOI BEPOATHOCTLIO pa3pyLleHns
P, n nepuogom konebaHuii ocumnnaTopa ¢ OAHONM CTeneHbl CBOGOAbI T. MOAy4YeHHOe npu
BblNosiHeHUN BACO;
Aasite (1 CnekTpasibHOE YCKOPEHME Ha Msolajke YCTaHOBKM COOPYXEHUS 3a Nnepuos NoBTOPSEMOCTU
1000 neT 1 NepnoAoM KosiebaHuii ocuMANATopa C OAHOWN CTeneHblo cBO60AbI 7.
T — co6CTBeHHbI Nnepuog KonebaHuii ocunAIsaTopa ¢ O4HONM CTeneHblo CBO6GOAbI;
Adom  AOMVHUPYOWWI MOAasIbHbIV Neprog KonebaHnii COOpYKeHUs;
Areturn nepuog NoBTOPSAEMOCTH;
L, — koathpmUMeHT NCNONBb30BaHUA NPWU aHanM3e BO BPEMEHHON obnactu /;
u— cpegHuii KoadULUNEHT NCNOMb30BaHUS;
\/s— CKOPOCTb NOoMepeyHoli BOSHbI;
Ag« MOMEPEYHO BO/HbI B BepXHeM 30-MEeTPOBOM CJI0€ FpyHTa MOPCKOTO fAHA;
p _ MaccoBasi M/IOTHOCTb FPyHTa;
N — NPOLEHT KPUTUYECKOrO 3aTyXaHus;
oLR  J10rapugmuueckoe ctaH4apTHOE OTK/IOHEHME HeONpeAeIeHHOCTeN, He OXBaUeHHbIX B KPMBOIA

®Vv0 —

celicMMNyecKoi onacHocCTu;
ahpekTMBHOE NPUPOAHOE AaBrieHNe TpyHTa.
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5 CokpaueHus

B HacToswem cTaHgapTe NPUMEHEHbI CrieAylolme CoKpaleHns:
BACO — BepOATHOCTHbIA aHa/In3 CeNCMNYECKO ONacHOCTU:

BCI1 — BepxHee CTpPOeHMe NAaTopmbl;

KCP  — kaTeropusi ceiMcmMnyeckoro pucka:

MHIC — mopckoe HedhbTerasonpoMbIC/IOBOE COOpPYXEHMe:
MP3 — mMakcumasibHOe pacyeTHoe 3eMJsieTpsAceHne:

n3 — MNPOEKTHOe 3eM/1IeTPACEHME;

CTY — cneumasnibHble TEXHNYECKUE YCIIOBUS.

6 CelicMnyeckne onacHocCTuU

Mpw npoekTMpoBaHM MHIC B ceiicMUYecKy onacHbIX 30HaxX AO/KHbI YUNTbIBATbLCA CEMCMUYEecKne BO3-
AelicTBUs 1 Harpy3souHble 3ddeKTbl. PErmoHbl cuntatoTcsl ceicMmyeckn onacHbIMU Ha OCHOBaHWUW Npeblay-
LWMX AaHHBIX O CeliCMNYECKON aKkTMBHOCTU Kak C TOYKM 3PEHUS YaCTOTbl MOAOOHbLIX AB/IEHWUA, TakK U C TOUKM
3pEeHUs NX MarHnTyapl.

PaccmoTpeHMne celicMUYecKnX SIBAIEHUI B CEMCMUYECKN aKTUBHbIX PermoHax AO/HKHO BKIOYaTb nccne-
[0BaHVsi XapakTepUCTUK ABWKEHUSI TPYHTa 1 A0NYCTUMbIe CelicMMUYecKme pUCKn AN COOpYXeHuii. KOHCTpYK-
LS COOPYXXEHWNI B CEAICMNYECKN aKTUBHbIX PErMoHax AOJ/hKHA YYUTbIBaTb ABWXEHUE TPyHTa B pesysibTare
3em/ieTpsaceHnin. OgHaKo Npu NPOeKTUPOBaHUN HEOBXOANMO YUnUTbIBaTb U APYyrue Buibl CeicMUYecKmx onac-
HOCTE. KOTOPbIE HYXAAITCS B CMeunanbHbIX UCCNeA0BaHUSX.

Mpu NpoeKTNUpPoOBaHNN COOPYXEHNI B CeliCMMUYECKM OMacHbIX 30Hax A0J/KeH paspabaTbiBaTb-
cs pasgen CTY, cogepxalwunii, HO He OrpaHNUUYeHHbIN CneAyUWNMU TEXHUYECKMMN HOPMaMK:

* OLEeHKa ceicMnyecKoli onacHOCT Y NNOoWafkn yCTaHOBKN COOPYXEHNS, B TOM Yucie pesy/ib-
TaTbl BACO;

- pacueT akcesieporpamm oXujaemblX celicMMUYeCcKUx Bo3aelicTBUIA U NapameTpoB Koseba-
HWIi peanbHOr0 FrpyHTa Ha nnaouwiajke;

- TexHu4yeckne Tpeb6OBaHMSA K BbINO/IHEHMNIO pacye T OB COOPYXEHUI Ha ceicMnYeckne Harpys-
K1, paspabaTbliBaeMble NPY HAYYHOM COMPOBOXAEHUN CNeunann3npoBaHHOW opraHmsanum.

Cnegytoume BUAbI ONacHoOCTel MOryT 6bITb BbI3BaHbl CEMCMUYECKMMUN SAB/IEHUSMU:

- pas3XuxeHue rpyHTa;

- Cron3aHne MOPCKOro AHa;

- CABWI FrOPHbIX NOPOA;

- UyHamu;

- rpsizeBble BY/IKaHbI.

[JononHnTeIbHO HEOBXOANMO OLLEHUTb BO3AENCTBME CelicMMYeCcKUX SBNeHNn Ha nogBoaHoe 060pyno-
BaHWe 1 NoaBoAHble Tpy6onpoBoabl.

[ononHntenbHaa nHopMaLma 1 pekoMeHgauum K pasgeny npeacrasneHbl B Al (mpunoxeHue A).

7 MpUHUMNBLI 1 METOAbLI NPOEKTUPOBAHUS C YyYETOM CEMCMUYECKMX YCITOBUIA

7.1 TIpyHUMNBI NPOEKTUPOBaHUA

MHIC, pacnosioXeHHble B CEMCMUYECKN ONACHbIX 30HAX, A0/KHbI MPOEKTMPOBATLCS C YYETOM pasfny-
HbIX YPOBHEW 3eM/1eTpsACceHMs No ABYM npefefibHbIM COCTOSIHUSIM — OCHOBHOMY Y O0COG0MY (4pe3BblyaliHo-
My) B cooTBeTCcTBUM ¢ TOCT P 54483 (pa3gen 6).

Tpe6oBaHNSAA OCHOBHOIO MpefenibHOIO0 COCTOSIHWS PacrpOCTPaHSAITCA Ha NPOEKTMPOBaHME COOpYXe-
HUWIA. MPOYHOCTb W XECTKOCTb KOTOPbIX UCK/TOYaeT Kakne-nmbo 3HaumMTesIbHble CTPYKTYPHblE MOBPEXAEHUSA
npy CMeLLeHNN TPYHTa B pe3y/ibTaTe 3eM/1IeTPSICeHUS OnpesiesIeHHOro YPOBHS U C 4OCTAaTOYHO HU3KOW Bepo-
ATHOCTbIO €ro0 BO3HMKHOBEHUS B TEYEHWE NMPOEKTHOrO CPoKa 3KCMyaTaumm coopyxeHus. MNpu npoekTMpoBa-
HMN NO OCHOBHOMY NpeAenbHOMY COCTOSIHUIO A0/KHbI ObITb YUTEHbI CEMCMMYECcKue AaBNeHnsa ypoBHs M3.

Mpwu celicMMYeCcKOM BO3aeiNCTBUM YPOBHS M3 He AonyckaeTcsi NOSABNIEHMSA NOBPEXAEHWI, HapyLIaoLWmx
HOPMasIbHYHO 3KCM/yaTaumio MOPCKUX HE(PTEra3onpPoOMbIC/IOBbIX COOPYXEHWIA.

Tpe6oBaHuA 0co60ro (YpesBblyaliHOro) NpeAebHOro COCTOSIHUS PacnpoCTPaHSIIOTCA Ha NPoeKTUpoBa-
HNE COOPYXXEHWI, KOHCTPYKUNS U DYHOAMEHT KOTOPbIX AO/MKHbI 06/1a4aTb A0CTaTOUYHbIM 3aNacoM NPOYHOCTY
M yCTOMYMBOCTM, ANA obecneyeHns BOCNPUATUA 3HAUMTENbHbIX HeYNpyrnx gedopmalnii 6e3 nonHom notepu

5
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KOHCTPYKTUBHO LLeNIoCTHOCTU. Mpn NpoeKTMpoBaHUM No ocoboMy (Ype3BblvaiiHOMY) NpeaesibHOMY COCTOSI-
HUIO [,O/DKHBI BObITb YYTEHbl CECMUYECKne ABeHNA YPoBHA MP3.

Mpu ceiicmmnyeckom BO3aelicTBUM ypoBHA MP3 fonyckaeTcs NosiB/IEHWE NOBPEXAEHWU, HapyLualoLwmx
HOpMasibHYHO akcnayaTtaumto MHIC. Mpn aTom fAonxHa obecneymBaTbCca obwas Le/sloCTHOCTb KOHCTPYKLUN,
MCK/toYaloLLan paspyLleHne COOpY>XXeHUs, KOTOPoe MOXET NoB/ieYb 3a CO60l YenoBeveckme XepTBbl N CePb-
€3Hblli 3KoorMyeckunii yuep6.

Mepurog nosTopsiemocTtn M3 1 MP3 3aBUCUT OT YPOBHA BO3AENCTBUA U OXMAAEMOrO YPOBHA CeACMU-
YeCKOW aKTUBHOCTW.

JononHntenbHaa nHopMaunsa 1 pekomeHgaunn npeacrasseHbl B A.2 (NpunoxeHune A).

7.2 TpoeKkTMpoBaHUe C y4eTOM CEeNCMUYECKUX YyCNoBUii

7.2.1 O6was yacTb

Ansa npoektupoBaHua MHIC ¢ y4eTOM CEMCMUYECKMX YCNOBUIM NCMNONb3YHOTCA ABa albTePHATUBHbIX
MeTofa — YNPOLLEHHbIV 1 AeTaNbHbINA.

YNpOoLeHHbIi MeToA NPOEKTMPOBaHUSA NPUMEHSIeTCS, Korga BAMsHME CeMCMUYEeCKUX BO34elCTBUI Ha
COOpPYXeHUA He3HaunTesibHO. Kpome Toro, AaHHbIN MeTof MOXeT NPUMEHATLCA Ha NPeAnpoeKTUbIX CTaanax
NPOeKTUPOBaHNA 06GYCTPOICTBA MOPCKUX MEeCTOpOXAeHu. OnucaHne ynpoLw,eHHOro meToAa NpoekTu-
poBaHusa nNpeacTasB/eHO B pa3sgene 8.

[eTanbHbIi MeTO4 NPUMEHSETCS, Koraa BOMNPOCbl celicM06e30MNacHOCTN ABNAKOTCA KPUTUYHBIMU MpK
NPOEKTMPOBAaHUN COOPYXeHWA. [leTanbHbli MeToA TpebyeT NPoOBeAEHUS OLEHKM CeliCMMYeCcKOoil onacHoCTH
Ha njolwajke yCTaHOBKM COOPYxXeHus. OnnucaHue geTanbHOro MeTo/ja NpoeKkTMpoBaHUA npeacTas-
fieHo B paspgesne 9.

BbI60Op COOTBETCTBYIOLLErO MeToZa 3aBUCUT OT YPOBHSA BO3AENCTBUSA, a Takke OT OXUAAEMOWN VMHTEeH-
CUBHOCTM U XapaKTepUCTUK CEACMUYECKNX COBbITUI.

Ha pucyHke 1 npegcTasrieHa NnpuHUMNuanbHas cxema onpegeneHns MeTofoB NMPOEKTUPOBaHUA C yye-
TOM CeNCMUYECKMX YC/IOBUI 1 NocriefoBaTe/IbHOCTb AEACTBUIM MO KaXA0MY M3 HUX.

7.2.2 TlpoeKkTMpoBaHWe C y4eTOM MPOEKTHOrO 3eM/IeTPACEHUSRA

Mpu ceiicmmnyeckom BO3AeNCTBUM YPOBHA M3 gonyckaeTca nepexon oTAeNbHbIX 3/1EMEHTOB KOHCTPYK-
uun 1 doyHpamMeHTa B JIOKa/IbHOEe HesIMHeliHOe COCTOsIHME. PacyeTHble MOAENN COOPYXEHUS criefyeT NpUHU-
MaTb COOTBETCTBYHWOLWWUMN JNIMHENHO-yNpyroli o6nactn pgedopmMmuvpoBaHnsa. [pu  3TOM, HeNuHeliHble
B3aMMOAEeNCTBUSA, TakKne Kak «COOpYXeHne — FpyHT» criedyeT paccMaTpmBaTth Kak JIMHelHbIe.

Ecnn ucnonbsyetca o60pyaoBaHue A1 CeACMUYECKOW M30MALMN UM pacCcenBaHns NacCUBHOW aHep-
rmmM, Heo6XoAMMO MCNOMb30BaTb METOAbl HENIMHEHOro aHann3a BO BPEMEHHOW 0b6nacTu.

[na coopyxeHuid, NoABePXKEeHHbIX BOSTHOBbIM KOofleb6aHnAM, BO3HMKaOWMM B pe3ysibTarte ceicMmuyec-
KUX SABNIEHWNIA, HEO6XOANUMO NMPUMEHATL OAMH U3 ABYX METOAO0B OnpefeneHns celicMnyeckmnx BoO3aencTBuii:

3) aHanun3 cnekTpa OTK/INKOB (aHaNn3 B CNeKT pasibHOW hopme);

6) aHa/In3 U3MEHEHUs1 BO BPEMEHU (aHa/IM3 BO BPEMEHHO dhopme).

O6a meTofa npegnosaraloT, YTO BOJIHOBble KOsiebaHMsA COBepLUaOTCS B TPeX HamnpaBfieHUsX: ABYX
OpPTOroHas bHbIX FOPU30HTa/IbHbIX U OAHOM BEPTUKaIbHOM.

Mpv NpoekTMpoBaHMM Ha Bo3gelicTBME YPOBHSA M3 HEO6X0ANMMO MCNONb30BaTb 060CHOBaHHbIE NoKa3a-
TeNn 3aTyxaHusi, COOTBETCTBYIOLIME YPOBHAM Adedopmanmun Bo3gelicTBuii MN3. Bonee BbICOKME NapaMeTpbl
3aTyxaHus, 06YyC/I0B/IeHHble TMAPOAMHAMUKON Mnn aeopmMaunsamMn rpyHTa oCHOBaHWUSA A0/DKHbI NoATBep-
XAAaTbCA AOMOMHUTENbHLIMU CneluanbHbIMU NccnefoBaHnAMN. PyHAaMeHT MOXeT 6bITb CMOAENNpPoBaH C
3KBMBANIEHTHLIMWU YMPYIMMW NPYXUHaMU 1 NpU He06XOAUMOCTM C 3/IeMeHTaMn Macc 1 gemMndupyrowmmn
anemeHTaMu. [llokas3aTesin XeCTKOCTM W 3aTyxaHus dyHAameHTa [O/DKHbl COOTBETCTBOBATb YPOBHAM
nedopmannm rpyHTa oCHoBaHUSA npu Bosgeicteum M3.

B aHanun3e cnekTpa OTK/IMKOB (aHanns3e B cnekTpanbHOU hopme) MeToabl KOMOMHNPOBaHUA OTK/N-
KOB B TPeX OpTOroHasIbHbIX HanpaB/IeHNSAX AO/HKHbI YUNTbIBATb KOPPEensauuio Mexay opMamu KosebGaHuii.
Korpga oTKAnKM No kaxaol KOMMOHeHTe HanpaB/ieHUs 3eMIeTPSACEHNS PaCcCUUTbIBAOTCA OTAe/IbHO, OTK/IMKU
Ha BCe TPW Hanpas/ieHUs ABWKEHUA 3eMNeTPACEHNA MOTYT BbIYUCATLCA B BUAE KOPHA U3 CyMMbl KBaApaToB
3TUX KOMMOHEHT.

B aHanuse n3MeHeHUss BO BPeMeHU (aHann3e BO BPeMeEHHO hopmMe) A0/DKHbI NPUMEHATLCA rPynnbl
3anucei celicMMYECKUX JaHHbIX A1A onpeAenieHnss CNyyaiiHOro xapakrtepa ABVKEHUsI TPyHTa OCHOBaHus,
KOMNYECTBO KOTOPbIX AO/MKHO ObITb HE MeHee Ko/m4yecTBa Hanbosiee OMacHbIX 30H BO3HUKHOBEHUSI 04aros
3emsieTpsaceHus.

3TK 3anucy A0/DKHbI GbITb 0TO6pPaHbl Takum 06pa3oM, YTOObl OHM OTpaxasau 4OMUHMPYHOLME ceicMmu-
yeckue Bosgeicteus MN3. B kaxA0M BpeMeHHOM OTpe3ke A0/hKHa NPOBOAMTLCSA NPOBEPKA KOAOB KOMMOHEHT,
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*CaopyxNelI1KCP 3 MOryT rpaBCTMPamTbBs M0 PTPROLLMMHOMY Mcroy TG0 ABTLWLHOM
bHrragaca (CM. Tabnvuy4)

PucyHok 1 — lMpuHUuMnnanbHas cxeMa onpejesieHnss MeTo0B NPOeKTUPOBaHUSA
C y4eTOM CelCMMYeCKUX ycnosuii
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1 A1 OLLeHKM 060CHOBAHHOCTU 3HAYE€HUI KOMMOHEHT HEO6XOAMMO MPUMEHATb MaKCUMaslibHbIV Ko3aduum-
€HT 1CNOb30BaHNs B K&XXA0OM neproje perncrpauumu.

3anucu celicMMYecKnx AaHHbIX NOy4vatoT U3 ohrLnanbHbIX UICTOYHUKOB Meodimsnyeckoi cnyxobl PAH.

PesynbTaT NpoekTMpoBaHMsA C y4eTOM CEMCMNYECKOro BO34eincTBMA ypoBHs M3 cumMTaeTcs y40B/eTBO-
puUTesibHbIM. €C/I MakCuManbHOe 3HaudyeHue KoahduLMeHTa UCMONb30BaHNA He npesbiwaeT 1,0 Ansa He
MeHee YeM MOosI0BMHbI 3annceli ceicMnyecknx AaHHbiX. ECn ncnonb3yetcsa meHee cemu rpynn 3anmcein cein-
CMUWYECKMX JaHHbIX, TO AO/DKEH NPUMEHATLCA MaclTabHbll KoadduumneHT 1.05.

O6opygoBaHue, npuMmeHsemoe Ha MHIC. AO/MKHO BblAEPXNBATL CMeLLLEeHUS, 06YC/IOBNEHHbIe ABUXe-
HUAMW TPYHTa OCHOBaHUA N coopyxeHus. MNMepemelweHna Ha yposHe BCIT MOryT 3HauMTeNIbHO NpeBblWaTb
nepemMeLLeHNs Ha ypoBHe MOPCKOro AHa. 4na onpesenieHns CnekTpoB nepemelleHuii BCMN n cnekTpoB OTKN-
Ka nepemelleHnii BCIMN pekoMmeHAyeTCA NPUMEHATbL METOAbl aHa/IM3a N3MeHeHNs BO BPEMEHN (aHanu3a BO
BPEMEHHO hopme).

Heo6xoAUMO yunTbiBaTb B/IMSIHWE MepeMeLleHNi, BbI3BaHHbIX CEMCMUYECKUMU BO3A,ENCTBMAMMN YPOB-
HA M3 Ha Tpy6onpoBoAbl, HanpaB/ieHUs CKBaXWH, MOPCKMe pai3epbl 1 ApYroe BaXHOe C TOUKM 3peHnsa 6e30-
nacHocTtu obopygosaHue.

JononHntenbHaa nHopMaumsa 1 pekomeHgaunm npeacrasnieHbl B A.2.2.2 (npunoxeHue A).

7.2.3 TlpoeKkTMpoBaHWe C y4eTOM MaKCMMasnbHOro pacyeTHOro 3emM/ieTpAcCeHns

B 60nbLINHCTBE Cy4YaeB 3KOHOMUYECKM Helesiecoo6pasHo NPOEKTUPOBaTL COOPYXEHUA TakuMm obpa-
30M. YTO6bI OHW BbISIN B COCTOSAHUM BOCNPUHMMATL CelicMnyeckne Bo3aencTensa ypoBHsa MP3 6e3 cylecTBeH-
HOrO HEeNNHENHOro noBeAeHVs 31IEMEHTOB KOHCTPYKUui. Mpu 3TOoM fonyckaeTcs BO3HUKHOBEHMWE
naacTu4yeckux gehopmaumii B aileMeHTax KOHCTPYKLUUA, pa3BUT e NoKalbHbIX XPYNKMUX paspylLue-
HWUA B 3N1eMeHT aX KOHCTPYKLUNA, BOBHNKHOBEHWE HArpy3okK Ha CBan OCHOBaHUA, COOTBeETCTBYIO-
uime Hecyw,em cnocobHOCTMU, 3HaAUYNTeNbHble gedopmaymm B pyHgameHTe MHIC. BO3MOXHOCTb
COOPYXXeHWs BblAepXnBaTb CeliCMmnyeckmne BO3AencTems ypoBHs MP3 npy npoekTpoBaHumn fosixHa obecne-
UMBaTbCA COOTBETCTBYIOLWMM CTAaTUHECKMM 3anacom MNPOYHOCTU U MNOAAT/IMBOCTM KOHCTPYKUWUKU, a Takxe
Heo6XoANUMbIM paccenBaHUeEM 3HEPruu.

Llenb pacuyeTOB Ha celicMnyeckne Bo3geincTBusA ypoBHa MP3 —npegoTBpaleHne rnob6anbHo-
ro paspyLleHna COOpPYXeHUsa nnm ero yacTel, co3galol,ero yrposy 6esonacHocTu Nogen.

dopmMUpoBaHne pacyeTHbIX MoZesieli COOPYXeHWA cneayeT NPOBOAUTE C y4eTOM BO3MOXHOCTU pa3Bu-
TUS B HECYLLMX N HEHECYLUNX 3N1eMeHTaxX KOHCTPYKLUMI Heynpyrux aechopmaumnii n noKanbHbIX XPYNKUX paspy-
LIEHWNA.

Mpy NOCTPOEHUM pacyeTHbIX MoOAeNeil 3/1eMeHTbl KOHCTPYKUUIA 1 FPYHTOBOrO OCHOBAaHWUS [0/DKHbI
Mo4enupoBaTb Takum 06pa3om, YTO6bI B NOMHOM Mepe yUnTbiBaTb BCE VX CBOWCTBA N XapaKTepuCTUKK.

[N19 KOHCTPYKUWIA, KOTOpble NoABepXXeHbl BOTHOBbIM KONebaHMsM, BO3HMKaOWWM B pe3ynbTare celicMu-
YeCKUX SAB/IEHWUIA, NPUMEHSIETCA OAVH M3 ABYX C/IeAyoLWNX MeTOA0B aHanmnsa:

a) meTon NpefenbHOW cTaTU4eckol NPOYHOCTM UM MeTo Npefe/bHbIX NepemMeLLeHunii;

6) MeTofa HefMHerHOro aHasin3a BO BPEMEHHOW o61acTu.

3Tu ABa MeToAa MOTyT B 60/IbLUMHCTBE CrlydaeB AOMOMHATL APpYr Apyra. TpeboBaHus, cofepxatimecs
B 7.2.2, 4NA coYeTaHUA BOJIHOBbIX KONe6aHnii Tpex KOMMOHEHT OTKINKA U 3aTyXaHus KonebaHuii Takxke pac-
MPOCTPaHAKTCA Ha MPoekTMpoBaHue ¢ yyetom MP3.

MeTon npefenbHOlM CTaTUYECKON MPOYHOCTM MOXET MPUMEHSITbCA AN1A onpefeneHns BeposTHOro 1
KOHTPO/IMPYEMOro MexaHu3ma rnobasibHOro paspyLlleHns unun rnobasbHOro CMeLeHUsa COOpYXeHUs. 3To
MOXeT 6bITb JOCTUTHYTO PACYETOM COOPYXEHWSI C KOHTPOJIEM NepemeLleHnii. MeToa He/lMHeliHOro aHannsa
BO BPeMeHHOI1 o6nacTu aBnsieTca Hambosiee TOYHbIM METOAOM aHasim3a npu NPoeKTMpoBaHnn ¢ yyetom MP3.
[Ona onpegeneHvs criydaiHOro xapakrepa CeNCMUYECKOro SAB/IEHUA HeOBXOAMMO MPUMEHSATH pe3ynbTaTbl
aHa/InM30B BO BPEMEHHOl 06/1acTu, KOMYEeCTBO KOTOPbIX AO/HKHO ObiTb HE MeHee Konun4yecTBa Hambonee
onacHbIX 30H BO3HVKHOBEHNS O4aroB 3eM/1eTPACEHUS.

BpemeHHble 3anMcn ceMcMmnyeckmnx cobbITUN f0/KHbI 6bITb BbIGPaHbl TakMM 06pa3oM, YTO6bl OHM OTpa-
Xann AoOMUHUpYRoLWmMe ceicmumyeckue Bosgericteua MP3. Ecnm ncnonb3yotcs cemb unm 6onee rpynn cei-
CMUYeCKUX AaHHbIX, TO B MOMOBUHE wan 6onee faHHbIX FPynn AO/MKHbI ObITb Y4TeHbl TpeboBaHUA K
[O0/ITOBEYHOCTU COOPYXeHus. Ec/in ncnonb3yetcs MeHee YeM CeMb FPyNnn CEMCMUYECKNX AaHHbIX, TO Tpebo-
BaHNA K AO/ITOBEYHOCTUN COOPYXEHUSA AO/DKHbI ObITb OTPaXeHbl MO KpaliHeli Mepe B YeTbIpex.

MeTog npefenbHbIX NepeMeLleHnii MOXeT NCMOMb30BaTbCA A5 OLEHKN AOATOBEYHOCTU NOAATINBbLIX
CUCTEM UMM TUBKMX CBA3El, HanpuMep TPOCOB Ha natopmMax C HaTSXHbIMKU cBA3AMM 1 gpyrum MHIC. noa-
BEPXEHHbIM MonepeyHbIM BO3AeCcTBMAM. [pyM UCNONb30BaHUN faHHOTo MeTofa CUcTeMa OLeHMBaeTcs C
TOYKWN 3PEHNSI MaKCUMasibHbIX MepemMelleHnii. KOHCTPYKLUMA kopryca naatopMbl C HATSHKHbIMU CBA3SMU
[0/KHa NPOEKTUPOBAaTLCA Kak ynpyras 415 COOTBETCTBYHOLNX BO34ENCTBUIA.
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BnusiHve cyuecTBeHHbIX NepeMeLLeHNi COOPYXeHNs Ha TPy60oNpoBOAbI, HanpasBieHNs CKBaXXUH, MOp-
CKue paii3epbl 1 Apyroe BaXHOEe C TOYKM 3peHuss 6e30MacHOCTV 060pyAoBaHne [O/HKHO paccMaTpuBaTbhbes
[ONOSTHNTENBHO.

JononHntenbHaa nHdopmauna n pekoMmeHgauum npegcrasnedsl B A.2.2.3 (NpunoxeHue A).

7.2.4 TpeboBaHWA K BbIMO/THEHUIO CEMCMNYECKOrOoO MUKpOpaioHUpoBaHus

OnpegesieHne YTOYHEHHbIX XapaKTePUCTUK CEMCMUYECKOTO BO3AeCTBUNA AO/DKHO NPOBOANTLCA B paM-
Kax paboT Mo ceicMnYecKOMy MUKPOPaioHNPOBaHWIO M/10WaAKN YCTaHOBKN COOPYXEHUS, BbIMOTHAEMOMY B
COOTBETCTBUM C nonoxeHuamun CI 11-114.

B cocTaBe paboT Mo celicMn4eCcKoMy MUKpOpaioHMPOBaHMIo NOLWaAKA YCTAHOBKN COOPYXEHWs, B TOM
yucne AO/MHKHO NpeAyCcMaTpuBaTbCA:

- BACO:

- onpegesieHne AaHHbIX CNEKTPaSIbHOTo YCKOPEHUA MOWAAKN:

- paspaboTka KapT celiCMUYecKOro MUKpOpPalioHMpPOBaHWSA MNOLWaAKN, CoAepXalinx AaHHble Crek-
TPpasIbHbIX YCKOPEHWIA.

7.3 [aHHblIe cnekTpasbHOro ycKopeHus

[JaHHble CNeKTpasibHOro0 YCKOPEHUS ANA NAOLWanKM YCTaHOBKM COOPYXEHUA A0KHbI O6blTb
onpejeneHbl N0 pe3y/ibTaTaM celiCMMYeCKOro MUKpopaoHnpoBaHus (cm. 7.2.4). Ha kapTax, pas-
paboTaHHbIX MPU BbINO/THEHUN CEICMNYECKOTO MUKPOPaNoOHMPOBaHNSA, YCKOPEHUS A0J/XKHbl 6bITh
BblpaXeHbl B A0/1AX OT YCKOpPEeHMA cBO6OAHONO NnajeHns g 1 cooTBeTCTBOBaTbL 5 %-My 3aTyxXa-
HUIO CNeKT pasibHbIX YCKOPEHUI cKanbHOl nopoabl. [laHHble YCKOPEHUSA AOSIXKHbI ONpefensiThCA B
COOTBETCTBUM CKATErOpmneit rpyHTOBbIX ycnoBuii A/B (cornacHo Tab6nuue 5— CkanbHble NOpoO-
Obl/nopofabl, BKAOYaloLUWme He 6osiee 5 M pbiX/iblX O T/IOXEHWI) NNoWankm ycTaHOBKY cornacHo 8.1.

YcKopeHust fosmkHbl 0603HavaTbesl kak Sa,mep (0.2) unm Sa,map (1.0). ux cpegHuii nepuog noBTopsie-
MocTu coctasnisieT 1000 ner.

7.4 KaTeropusi cCeliCMUYECKOro pucka

C/IOXHOCTb OLEHKN CEWNCMUYECKOro BO3AECTBMSA 1 CBA3aHHbIe C HAM MeTO/bl MPOEKTMPOBaHUS 3aBu-
CSIT OT KaTEropumn celicCMMYeCKOro prYCcKa COOPYXEHWS, OMNPeSEIIEMOTO HUXe. YCKOPEHUs!, onpeaensiemMmble B
COOTBETCTBUU C 7.3, ONpeAenaioT 30Hy CEACMUYHOCTM NOLWaAKM, KOTopas BNOCNeACTBUM UCNO/b3yeTcs 45
BbIGOpa COOTBETCTBYHOLLENO MeTOAa NPOEKTUPOBAHNS COOPYXEHWNIA C yUETOM CEMCMUUYECKMX YCNOBUiA. Bbl6op
MeToAa MPOEKTUPOBaHWS 3aBWCUT OT YPOBHS BO3AENCTBUSI COOPYXEHWS, a TaKXe OT CTENeHW CMeLLeHust

rpyHTa.
OnpegeneHne KCP npoBoauTcsa B crieaytollen nocnenoBareibHOCTU:
a) onpegeneHne 30Hbl CEMCMUYHOCTU NIOWAAKM B 3aBUCMMOCTM OT Sa<mep(1.0) B COOTBETCTBUM C Tab-
nvuen 1.

Tab6nuuya 1— 30HbI CEACMUYHOCTM MNOWaAKN

CnekTpanbHoe yckopeHue 5a.f1(p(>,0) 30Ha ceicMUYHOCTH
Ao 0.03 g 0
OT1 0,03 gpo 0.10 g 1
0T 0.11 gao 0.25 g 2
OT 0,26 gao 0.45 g 3
CB.0.45 g 4
6) onpegeneHvne ypoBHA BO3,CI,eVICTBVIF| coopyxeHus. B Tabnuue 2 npegcrtaBrieHa ueneBas rogosas

BEPOSITHOCTb paspyLleHus P<Ans KaXAoro ypoBHS BO34eCTBYS, 3HaUYeHUs KOTopoli Heo6xoaMMbl AN onpe-
OeneHns celicMMYeCKUX Harpy3ok B COOTBETCTBUM C AeTaslbHbIM MeTOA0M NPOeKTUPOBaHUS.

Mpy NpUMeHEHUN feTasibHOr0 MeToAa NMPOEKTUPOBAaHUSA 3HAYEHUS LieNeBbiX roAoBbIX BEPOATHOCTEN
paspyweHus P ,. npeactaBneHHbIX B Tabnuue 2, MOryT ObITb YTOUHEHbI U NPUHATbI 3aKa34MKOM, OCHOBbIBasACb
Ha 3aK/1HYEHNSAX CNeLNann3npoBaHHOW Hay4YHOW opraHusauun.

Mpy NpYMeHeHUN yNpoLLEeHHOro MeToAa NPOEKTUPOBaHNS 3HAYEHUS LieNeBbIX FOA0BbIX BEPOATHOCTEN
paspyweHuna PfnpuHumatoTcs no tabnuuye 2 63 N3MeHeHui.
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Tab6nuya 2 — Llenesas rofosas BepOATHOCTb paspylueHus P

YpoBeHb BO3elicTBUA p<
L1 4.0 x10"4= 1/2500
L2 1.0x10"3» 1/1000
L3 2.5 xt0 -3 =1/400
B) onpegeneHve KCP coopyXeHns B 3aBUCMMOCTW OT YPOBHS BO34eCTBUSA N 30HbI CEMCMUYHOCTM NJlo-

WaaK1 YCTaHOBKN COOPYXeHNs — B COOTBETCTBUU C Tabnuuein 3.

Ta6nuuya 3 — Kateropus ceiicmuyeckoro pucka KCP

YpoBeHb BO3AeNCTBUA

30Ha ceicMUYHOCTU

L3 L2 L1
0 KCP 1 KCP 1 KCP 1
1 KCP 2 KCP 2 KCP 3
2 KCP 2 KCP 2 KCP 4
3 KCP 2 KCP 3 KCP 4
4 KCP 3 KCP 4 KCP 4

Ecnun npoekTHOe ropn3oHTasibHOEe CEICMNYEeCKOe BO3AecTBMe MeHbLLe, YeM 5 % o6Lero BepTukaib-
HOro BO34EeNCTBUS, BK/HOUAIOLLErO MOCTOSAHHbIE HArpy3ku U NepemMeHHble 3a Bbl4eTOM nnaBy4decTn, KCP 4 un
KCP 3 moryT 6bITb NepeBegeHbl B KCP 2.

JononHntenbHaa MHoOpMaumMsa U pekomeHgauun K nogpasfeny npeacrtasneHbl B A.2.3 (npusoxe-
Hue A).

7.5 Tpe6oBaHWS K MPOEKTUPOBAHUIO C Y4ETOM CEMCMUYECKUX YCNOBUIA

B Tabnuue 4 npegctaBsieHbl TPe60BaHUA K MPOEKTUPOBAHMUIO C YH4ETOM CeiCMUYEeCKUX YCnoBuii ans
kaxgon KCP. laHHble Tpe6oBaHUA Takxke nNpeacTaB/ieHbl B MPUHLMNNAIBHON CXeMe onpeaesieHns MeTo40B
NPOEKTUPOBaHUS C y4eTOM CeiCMUYEeCKUX YCNOBUIA (CM. PUCYHOK 1).

Ta6nuuya 4 — Tpe6oBaHUA K NPOEKTUPOBAHUIO C YYETOM CEICMUYECKUX YCOBUiA

MeTo, o o HenvHelHbIi aHam3
KCP A OLeHKa CerCMNYecKol akTMBHOCTA o
NpPoeKTUpOoBaHUA BO3[eNCTBMA ypoBHA MP3
1 - — —
2 YNpoLyeHHbI CyliecTBylowmne KapTbl CeNCMUYECKOro paioHMpoBaHus [onyckaeTcs
Uan B COOTBEeTCTBUMU C 7.3
3 YnpoLeHHbI [laHHble celicMNYecKoro MMKpPoOpamnoHMPOBaHUSA NAOLAAKN, PekomeHayeTcs
cyliecTBylOLWMe KapTbl CEMCMUYECKOTO paloHMPOBaHUSA NN B
cooTrBeTCcTBUMU C 7.3
[eTanbHblii [laHHble celicMMYeCcKOro MMKpPopanoHMpoBaHMa NaoLwWwaaKm PekomeHngyeTcsa
4 [eTanbHbliA [laHHble celicMnYecKoro MMKpPoOpanoHMpoBaHWS NOWaAKN TpebyeTcsa

B celicMnyeckn onacHbIX 30Hax HEO6XOAMMO MpedycMaTpuBaTh TEXHMYECKME pelleHus no obecneve-
HUIO MPOYHOCTU M NOAAT/INBOCTM KOHCTPYKLUUIA COOpYXeHuiA, obecneunBarowme Bocnpuatne gecopmavmii,
NnpeBbIWAaWNX HOPMasibHbIe MPOEKTHbIE 3HAYEHUS.

Mpu pa3paboTke apXMTEKTYPHO-KOHCTPYKTMBHbIX PeLUeHUii MO COOPYXEHUSAM HEO6XOAUMO WMCMOMb30-
BaTb TpebGOBaHWA U pekoMeHAauuun, npeabsaBnsemMble K MPOEKTUPOBAHUIO NOAAT/IMBbLIX KOHCTPYKUMA (3a
nckntoveHnem KCP 1).

[na nnaByuynx MHIC coopyXeHuiA X0 MOPCKOro parisepa, yron BpalleHns TPOCOB HaTSHXKHbIX CBA3EN U
npoyne reomeTpmyeckme AONYyCKN [OMKHbI COOTBETCTBOBAaTbL TPe60BaHNAM K BO34ENCTBUIO YPOBHA MP3.
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[na coopyXeHuWli, OTHOCALMXCA K KaTeropmu celicmmyeckoro pucka KCP 3, B 60/bLIMHCTBE C/yyaeB
YNpOLEeHHbI MeTof 60s1ee KOHCePBATUBEH. 1A OLEHKN CeiiCMMUYeCKol akTUBHOCTU npeanoyTutesieH BACO
naowaakn yctaHoBku (cm. 9.2).

B opyrux cny4vasx MoryT 6biTb UCMO/Ib30BaHbl CYLLECTBYIOLNE KapTbl CEMCMUYECKOro paioHnpoBaHus
Nnn6o B COOTBETCTBMUU C 7.3. AnA aeTanbHO METOANKM HEOOXOANUMO MCMONb30BaTb pe3ysibTatbl BACO
n/oWaaKky yCTaHOBKN COOPYXeHUs. 1719 YNpOoLeHHOW MeTOAMKN MOTYT MCMO0/1b30BaThCA AaHHbIE CYLLeCTBYIO-
WKNX KapT CEeMNCMUYECKOro pamoHMpPOBaHWSA COBMECTHO C pe3ynbTaTamy BACO nnowanku ycTaHOBKM
COOpPYXeHus.

8 YNpoLleHHbIi MeToA MPOEKTUPOBAHNSA C YHETOM CEMCMUYECKUX YCNOBUIA

8.1 Knaccudmkaumsa rpyHToB 1 popma cnekrpa

C 1cnosb30BaHHOM CMeKTPasibHbIX YCKOPEeHUl A5 NIOoWaAKM yCTaHOBKM coopyxeHus Sa.  (0.2) u
Sa,map(f,0), ANns nepnofoB KonebaHWn OCLUNNATOPA, COOTBETCTBEHHO paBHbIX 0,2 1 1.0 ¢ u3 pazpaboTaH-
HbIX KapT CeliCMMYeCcKoro paioHnpoBaHus (cMm. 7.3). onpegenuTb CNEKTP OTKIMKa NAoLaaKu A1 nepuo-
[a noBTOpsieMOCTM oAuH pa3 B 1000 neT B cneaytolleli nocnenoBaTelbHOCTU:

a) onpefenuTb KaTeropuio rPyHTOBbIX YCIOBUIA NAOLWAAKN YCTaHOBKN. KaTeropms rpyHTOBbIX YC/I0BUiA
naowaaKkm 3aBUCUT OT XapaKTepUCTUK FPYHTa MOPCKOrO [iHa, Ha KOTOpOoe yCTaHaB/IMBAETCA COOPYXeHue U
aBnsetca yHKUMel ocpefHEHHbIX XapaKTepUCTUK BEPXHEro Cfios FPyHTOBOrO OCHOBaHWA TO/WMHON He
MeHee 30 M (19 coopyxeHuii MHIC cBaiHO-rpaBMTaLMOHHOIO TUNa TOJIWMHA BEPXHErO C/10s1 FPYHTOBOMO
OCHOBaHUA A0/1XHa COCTaB/ISATb HE MeHee AJ/INHbI MOrPyXeHns cBaun) nonpeaensieTcsa B COOTBETCTBUM C Tab-
nuueii 5.

CpefHIol0 CKOPOCTb NMOMEpPeYHoi BOJSHbI B BEPXHEM C/l0€ FPYHTOBOrO OCHOBaHMWSA V5 BbIYMCASAIOT MO
dopmyne

MY -
rae n— 4YUCNo C/I0EB B BEPXHEM C/10€ FPYHTOBOrO OCHOBaHUS;
dj— mowHocTb cnos /;
VS] — CKOPOCTb MornepevHo BOHbI ['-ro cros.

CpefHee 3HaYeHNe HOPMa/TN3NPOBAHHOIO CONPOTUB/IEHNA BAABINBAHUIO KOHYCca <"\ N cpefiHee conpo-
TUB/IEHNE HEeAPEHMPOBAaHHOIO cABuUra rpyHTa cv BbIYUCNAIOT o dpopmysie (1) vs 3ameHsieTcs Ha gd wam cn.

Ta6nuya 5 — OnpeageneHne KkaTteropum rpyHTOBbIX YC/10BUIA NAOLWaAKN YCTaHOBKN

OcpefiHCHMas XapaKTepucTUKa BEPXHEH C10S FPYHTOBOIO OCHOBaHVIA

Kateropus
FPYHTOBbIX HanMeHoBaHHe rpyHTa CropocTs HopmanusosaHHoe ConpoTtusrieHve
o - COMnpoTVB/IEHNE HeApPEeHNPOBaHHOTO
ycrnosun rnornepeyHon BO/HbI b APCHMp
7 e B/JaB/IMBAHNIO KOHyCa cABvra rpyHTa anis
30HAa A1 Necka g I/MHbI CB, KMa
A/B CkanbHble NopoAabI/NopoAbl, BKAOYa- vt r 750 He npumeHumo K He npumeHnmo K
loumne He 6051ee 5 M pbIX/bIX OTNOXEHW AaHHOMY cyvaro AaHHOMY cry4aro
C OueHb NMOTHbIW TBepAblA FPyHT M 350 < v, £ 750 A« * 200 c>200
cnabas ckasibHas nopoga
D OT NAOTHOrO A0 BecbMa njoTHoro 180 < vs£ 350 80 tga < 200 80 £¢,,< 200
rpyHTa
E OT MArKoro A0 NJI0THOrO rpyHTa 120 <vs £ 180 qd <80 cuy<80
F FpyHTbI N1060ro HaMMEHOBaHWA, NpeAcTaB/IeHHbIE a KaTeropu-

ax oT A go E, n cogepxalyne rpyHTbl, uMeloLne ogHy unm 6onee
Cneayowmnx xapakTepucTuk:
- vs- £ 180.
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OKOHYaHue Tabnmubl 5

OcpeavierHasi XapakTepuCTUKa BEPXHETO C/0si IPYHTOBOrO OCHOBaHUS

Karteropusa
rPYHTOBbIX HavmeHoBaHMWe rpyHTa CkopocTb
YCNoBWiA nonepeyHol BOMHbI
W. m/c

HopmanmsoBaHHoe ConpoTuBrieHne
COnpoTVB/IEHNE He/[IpeHVPOBaHHOro
BJAB/IMBaHNIO KOHyCa cABura rpyHta ans
30HAa A/151 necka nHbI T K KMa

- TPYHTbI, YyBCTBUTE/IbHbIE K NOTEHLMA/IbHOMY CMELLEHUIO Un
06pYLLEHNIO NPU CeiCMUYECKOli aKTUBHOCTU, Takne Kak pa3xmKeH-
Hblli TPYHT, BbICOKOCTPYKTYPHbIE [/IMHbI, CNa60 CLEeMeHTUPOBaH-
Hble TPYHTbI, NOJBEPXEHHbIE 06GPYLIEHNIO;

- WNUCTbIA TPYHT WM TeKy4as rvHa, MOLHOCTb KOTOPbIX npe-
BblwaeT O m;

- C/IOM FPyHTa C BbICOKVM COZepXaHueM rasa uim n3bbITOUHbIM
NopoBbLIM AaB/ieHNeM, KOTopoe 60/blue, YeM Ha 30 %. npeBbllaeT
athbhekTMBHOE faBieHne Nopoabl B YC/IOBUAX 3a/leraHuns;

- cnou, UMetloLe MOLHOCTL 6onlee 2 M. C pe3knM nepenazgom
3Ha4yeHunii CKOPOCTU NonepeyHo BoNHbI (6onee Yem =30 %) n/vnun
COMNPOTUB/IEHUS HeAPEHMPOBAHHOrO cABura rpyHta (6onee yem
+50 %) NO CpaBHEHUIO CO CMEXHbIMWU CNOAMU

. 0>°'5-

rge qc— conpoTuB/ieHVE BAAB/MBAHMIO KOHyCa 30HAa.
Pa— atmocdepHoe gaBneHune = 100 kMa:
<Tyo — 3hheKTMBHOE MPUMPOAHOE AaB/ieHNe rpyHTa.

6) onpegenutb koadhduuneHTbl Can Cy. na dyHAaMeHTOB MENKOro 3a/10KeHus, ykasaHHble koaddu-
LMeHTbl onpegensatoTca no tabnuuam 6 n 7. 3HavyeHUs KOa(h(PULUNEHTOB 3aBUCAT OT KaTeropmn rpyHTOBbIX
YCNOBUIA N OT 3HauYeHUli cnekTPasibHbIX YCKOPeHWi ANsS naowankn ycTaHOBKM coopyxeHuss Sa.m (0,2) u

Sa.*.p (W
3HaueHnsa Caun Cv ans cBaliHbIX (yHOaMEHTOB npeAcTaB/ieHbl B Tabnuye 8.

Tab6nuya 6 — 3HavyeHna CAana pyHAAMEHTOB MENIKOro 3as/10XeHUA U nepuoja CnekTpanbHOro yckopeHusa e 0,2 ¢

CnekTpanbHoe yckopeHHee ~(0.2)

Kareropus
TPYHTOBLIX yCrIOBUiA i 0250 0,50 4 0.75 4 104 r1254
A/B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 11 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 25 1.7 1.2 0.9 0.9
F ¢ * . . .

* OnpegenseTtcs Mo pesynbTaTaM BbINO/IHEHNS UHXEHEPHO-Te010TMYeCKMX U3bICKaHWiA, BKIOYatoWmMx onpeae-
NeHve AUHAMUYECKUX XapaKTepucTuk rpyHTa.

Ta6nunuya 7— 3HadyeHus Cvans hpyHAaMeHTOB MesIKOro 3as/10XeHUsi U nepuoja crnekTpasbHoro yckopenus B 1.0 ¢

CnekTpanibHoe yckopeHue Sa.nl((1.0)

Kateropus
TPYHTOBL X YCIOBHA i0.1 024 034 0.4 n *0.5 4
AB 1.0 1.0 1.0 1.0 1.0
C 1.7 1.6 15 14 13
o 2.4 2.0 1.8 1.6 15
E 3.5 3.2 2.8 24 24
= * . . * .

* Onpepgensetcs Mo pesynbTaTaM BbINOSIHEHNA WHXEHEPHO-Teo10TMYeCKNX U3bICKaHWii, BKIOYatoWmMx onpese-
NeHvie AUHAMUYECKUX XapaKTepUCTUK rpyHTa.

12
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Ta6nuuya 8 — 3HavyeHnsa Caun Cvans cealiHbIX hyHAaMEHTOB

Kateropus rpyHTOBbIX YC/oBUiA c. c.
A/B 1.0 0.8
c 1.0 1.0
D 1.0 1.2
E 1.0 1.8
F * .

* Onpegenserca No pesynbTaram BbINOIHEHNA NHXEHEPHO-Te0/I0rMYeCcKnxX N3bICKaHWA, BKKOYawowux onpeae-
JNleHne gNHaMUN4YeCKUX XxapakTepnucTuk rpyHta.

B) onpeaennTb CrMekTP ropU3oHTa/IbHbIX YCKOPeHWit Ha M/IowWaaKe YCTaHOBKM C NMepuoaoM MnoBTopsie-

MocTu 1000 net. CnekTp CEMCMNYECKOro YCKOPEHUS A0/MDKEH ObITb onpeesnieH AN pas/IMYHbIX NepuoaoB
konebaHuii ocunnnsaTopa I, Kak NoKasaHo Ha PUCYHKe 2.

I — co6CTBeHHbIV nepuoj Kone6GaHuii ocunnnaTopa ¢ OAHON cTeneHblo cBo6oabl: Ca. Cy — KoathuumMeHTbl NaowanKku ycTaHOBKU
coopyxeHus yyacTka;Sa(l') — cnekTpasnbHOe yCKOpeHue, CBA3aHHOe c nepuogax konebaHuii ocunnnaTopac ogHON cTeneHbo cBo60AbI
[; Sa buUB<T) — cnekTpasibHOEe YCKOpPeHMe Ha nowagKe yCTaHOBKN COOPYXeHUS 3a nepuo nostopsiemocTn 1000 neT u nepnoaom Kose-
6aHuit ocLUNNSATOPaA C OAHOW cTeneHbio cBo6oabl T: Sa,map(0.2) — cnekTpasibHOe YCKOpPEeHWe Ha NOBEPXHOCTMU CKalbHOW nopogbl Npu
NOBTOPSAEMOCTMN COTPACEHU 0ANH pa3 B 1000 neT c nepnogom kone6aHunii ocunnnatopa 0.2 c c ofgHO cTeneHblo cBO6OAbI (ONpeaenseT-
cano BACO unmcucnonb3oBaHuem 6asbl faHHbix OCP-97.a Takxe No cpeJHEMUPOBbLIX U PErMOHas/IbHbIM 3aBUCUMOCTSAM OT MarHuTy /bl
M 3NULEeH TPanbHOTO PacCTOSIHUS [,0 ONAacHbIX 30H BO3HWKHOBEHWS 04aroB 3emaeTpsiceHns): Sa Tap(l.0) — cnekTpanbHOe yCKOPeHNe Ha
NOBEPXHOCTW CKa/ibHOW MopoAbl NPV NOBTOPAEMOCTU COTPACEHMIA oanH pa3 B 1000 neT c nepnofom konebaHuii ocunnnatopa 1.0c c
0o/iHOW cTeneHbto cBO6GOAbI (onpeaenseTca no BACO nnu cucnonb3oBaHnem 6asbl AaHHbIx OCP-97. a Takxe no cpeJHEMUPOBbLIM U peru-
OHa/IbHbIM 3aBUCUMOCTSIM OT MarHUTy bl U 3NULEHTPa/IbHOTO PACCTOSIHUSA [0 ONACHbIX 30H BO3HUKHOBEHUSI 04aroB 3eM/IeTPACEeHNs)

PucyHok 2 — CnekTp celicMUYecKoro yckopeHusi ¢ 5 %-HbIM 3aTyxaHuem

Onsa nepuogoB T, MeHbLIMX UM paBHbIX 0.2 C, CNEKTpasibHOe YyCKOpPeHMe Ha MsolaziKe YCTaHOBKM
coopyxeHus Sa5jte (7) BblMMCNAOT No dhopmyie

Sa5lle(7) = (37-+ 0.4)Ca Sa.map(0.2). 2)

[na neprnogos., npeBblwatoLwmx 0.2 ¢. cnekTpasibHOe YCKOpeHMe BbIYMCASIOT No doopmyre (3) 3a UCK/Ito-
yeHueMm cny4vaeB, Korga Sasile (7) £ Ca+Samap (0.2)

' _ @)
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[Ons neprvoaos, npesbiwarwmnx 4,0 ¢, CNeKTpasibHOE YCKOPEHNE MOXET NPUHUMATBLCS Kak 3aTyxaroLiee,

B nponopuun 1/72, BMmecTto 1/7 naomxHO onpeaenaTbcsa no dopmyne
S . {T)=4 & "*p(10> 4
it 110 = 4CY A p(1Aa 4)

r) BEPTUKA/IbHOE CNEKTPA/IbLHOE YCKOPEHMe 3a Nepuog, 7 A0MKHO NPUHUMATBLCS, Kak NosIoBMHA COOTBET-
CTBYHOLLEro ropusoHTa/IbHOIO CNEeKTPas/IbHOTO YCKOPEHUA. BepTMKaanbIVI CMEeKTp He O0/DKEeH B,qaﬂbHeVlLlJeM
cokpawaTbcsa nog BANAHUEM NYOVHbI BOAbI:

6) CNEKTPbl YCKOPEHUsi, onpeaefieHHble Bbllle, COOTBETCTBYIOT 5 %-My 3aTyxaHuto. [1a nonyyeHus

CMNeKTpa yCKOpPeHWsi, COOTBETCTBYIOLLEro APYrMM 3Ha4YeHUAM 3aTyXaHWus, opanHaTbl MOryT MaclTabnposarth-
cA NpuMeHeHneM KoadduumneHTa 3aTyxaHusa D no dpopmyne

In™ (5)
0=— 3,
In20
rage Nn— NpoueHT KPUTUYeCKOro 3atyxaHus.

[Ns nony4YyeHMs NPOEKTHOro crekTpa OTKANKa niowaakm Ans nepuoaa oamH pas B 1000 neT B KavecTBe
aNbTepHaTUBbLI NOC/eA0BaTE/IbHOCTU, NPMBEAEHHOW B NEpeyncrieHnsix a)—[4). e4UHbI CnekTp ceicmuyec-
KO OMacHOCTW, NOJyYeHHbI Ha ocHoBe BACO. MOXeT ObITb U3MEHEH C MOMOLbIO aHasM3a AeTtanbHOro
AVHAMNYECKOro OTK/IMKa N/OWAaAK/M YCTAHOBKM COOPYXXEHMSI.

McxoaHble faHHble AN NPOEKTUPOBAHUSA MO YNPOLULEHHOMY MeTOoAY MOy T 6blTb NONYYEHbI
M3 KapT paHee pa3paboTaHHbIX WIN MMEKLWMUXCA Y KOMNaHun-onepaTopa. B cnyyae ux oTcy-
TCTBUA ANd peannsaunm ynpouweHHOro merToja H606X0,EI,VIMO npeaBapuTeNbHO BbINONMHUT b pas-
paboTKy yKasaHHbIX KapT cu/iaMmu crneynannsmpoBaHHO opraHm3anmn.

8.2 MeTop[ NpoekTupoBaHunsa

Huxe npeacTaBieHo onpegesieHne NPOeKTHbIX CMEKTPOB CeNCMUUYECKUX YCKOPEHHUIA.

[ANa Kaxporo nepuoja ocumnnisatTopa 7 ropusoHTalibHble U BEPTUKa/IbHbIE CreKTpasibHble YCKOPEeHUs
MP3 gonxkHbl onpeaensATbCsA Ha OCHOBaHWM COOTBETCTBYHOWMNX 3HAYEHUI CNEKTPA/IbHOTO YCKOPEHUs Mo-
LanKn ycTaHOBKM COOpPYXeHns ans nepuoga B 1000 neT [cMm. nepeuncneHunsn B) nr) 8.1] no oopmyne

ALE-S._rt.ro. (6)

rae WALE — macwitabHblii KO3hpULMEHT, 3aBUCALLNI OT YPOBHSI BO3AENCTBUSI COOPYXEHWS, onpeaensieTcs
no taénuue 9.

Ta6nuuya 9— MacwTabHbli KOaduuneHT MIALE

YpoBeHb Bo3aelicTaNS MacwTabHblil KoacppuymeHt MP3

WAKt
L3 0.85
L2 1.15
L1 1.60

Fopu30oHTasIbHbIE U BEPTUKa/IbHbIE CMEKTPa/IbHblE YCKOPEHUS O/151 OCLUNMATOPA C NepUoAoM 7 BblUnC-
NAT No dopmye

(7>

raoe Cr— celicmunyeckunii KoagpuumeHT 3anaca, KOTopblli paccmaTpuBaeT CTaTUYeCKnin 3anac NPoOYHOCTU U
BO3MOXHOCTb UCMbITbIBaTbL 60/bLUME HEMMHENHbIe AedhopMaLmy A5 KKAOIo TUna CoopyXeHul
(Hanpumep, CTa/lbHble COOPYXEHUS B CPABHEHUMN C COOPYXEHUSAMU U3 apMUPOBAHHOI0 6eTOHa).

KoahdpmumneHT CrnpeacraBnseT coboi OTHOLWEHME CNeKTPasibHOrO YCKOPEHUS, Bbi3biBatloLLero Kkartac-

Tpodhmueckoe paspyLleHne KOHCTPYKUNUN, K CrekTpasibHOMY yckopeHuto M3. OueHky 3HadeHus C, Heo6xoau-

MO BbIMO/IHATbL A0 MPOEKTMPOBAHUA COOPYXeHUsa AN pa3paboTKyn IKOHOMUYHOW KOHCTPYKLMW, CMOCOGHOM

BblAepXunBaTb BO34elCTBMS ypPoBHA 3. 1 04HOBPEMEHHO COOTBETCTBOBATb TPe6OBaHUAM, YUUTbIBAIOLLNM
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BO3JeicTBMA YpoBHA MP3. 3HaueHus C, MOryT 6GbiTb MPUHATLI HA OCHOBE AEeTasIbHO OLEHKM aHa/TIOTMYHbIX
COOPYXEHWIA.
Bo nsbexaHue CNWKOM KOPOTKMX NepuoaoB nostopsieMoct M3 3HaveHnss Cr He J0/DKHbI NPeBbIaTh:
- 2.8 — [N COOPYXEHUIA C ypOBHEM BO3aeiicTBUA L 1;
- 2.4 — pns coopyxeHuii c ypoBHeM Bo3geicTeus L 2;
- 2.0 — gnsa coopyxeHuii ¢ ypoBHeM BO3geicTeus L 3.
JononHutensHas nHpopmaunsa n pekomeHgauum K nogpasgeny npegcrassieHsl BA.3 (NpuioxeHue A).

9 [eTasibHbI METOZ NPOEKTMPOBAHUSA C Yy4ETOM CEMCMUUYECKUX YCOBUIA

9.1 OueHkKa celicMMYecKoi onacHoCTU naowagnku

MPOEKTHbIM CNEKTP YCKOPEeHUst — 3TO Hambosiee LWNPOKO NPUMEHSIEMbI BXOAHOV napamMeTp A/1si NPoekK-
TVPOBAaHUSI C YH4ETOM CEICMUYECKUX BO3AENCTBUI 1 pacyeTa COOpyxXeHuii. Mpu nsyyeHnn ceiicMmMYHoOCTH MJ1o-
WaAKA YCTAHOBKWM COOPYXEHWUsi, MPOEKTHbI CMNEKTP YCKOPeHWs, Kak NpaBuio, OonpejesnsieTcsl Ha OCHOBe
CMeKTpa YCKOPeHusi, paccumTbiBaeMOoro npu BbinosiHeHUn BACO € y4eTOM FpyHTOBbIX YC/MOBWI NOLWAAKN.
Onsa pononHexus pesynbtatoB BACO MOXeT BbINOMHATLCSA AETEPMUHUCTCKMIA aHan3 ceiicmMmuueckoi onac-
HOCTU. ONMcaHne yKazaHHbIX aHa/IM30B OLEHKN CeiiCMMUYecKoii onacHoCTW npegctaBsieHo B 9.2—9.5.

[nsa cnyyas, korga oxugaemblie BO34ECTBUS NpU AeTEPMUHUCTCKOM U BEPOSiITHOCTHOM aHasnvae
CYLECTBEHHO pa3/inyaloTcs, CieayeT Aenatb pacyeTbl B ABYX BapuaHTax v BbIGUpaTh Hauxyawuii.

9.2 BepOATHOCTHbIN aHa/nM3 ceicMUYecKoli onacHoCcTun

padurkn onpegeneHns BACO npeactaBneHbl Ha pucyHke 3. Mpy BEpOATHOCTHOM aHasin3e OBVKEeHUs
rPYHTOB Ha MoLWajKe OLEeHNBalTCA Ha OCHOBE PacCMOTPEHUS BEPOATHOCTM 3eM/IETPSCEHUNI pas/IyHOro
MacwTtaba oT NoTeHUMa/IbHbIX O4aros, KOTOPbIe MOTYT BbI3blBaTb CEICMUYECKNE ABNEHNA Ha NJoWajKe ycTa-
HOBKM COOpYXeHus [cM. pucyHok 3. a)]. BACO Takxke y4ynTbiBaeT MPOU3BO/IbHbIV XapakTep 3aTyxaHus celicmu-
YeCKMX BOJIH, NPOXOAALLMX OT oyara 3emsieTpsceHns A0 NAoWankm YCTaHOBKA COOPYXEHNSA [CM. pUCYyHOK 3,
6)]. CymmunpoBaHue no MHAMBUAYya/IbHbIM BEPOATHOCTAM U3 pa3/IMYHbIX UCTOYHMKOB AaeT rofoByl0 BEPOAT-
HOCTb MpPEeBbIWEHUS A1 384aHHOTO MUKOBOrO 3HAYEHUSA YCKOPEHUS TPYHTa WX CNEeKTPasibHOro YCKOPEeHUs
[cm. prcyHok 3. B)]. M'padmk 3aBUCMMOCTU BEPOSATHOCTU NPEBbILLEHNS OT NapaMeTpoB ABUXEHUS FPYHTa Un
OTK/IMKa ocuunnaTopa of4HOW CTeneHn cBO6GOAbI (CNeKTpasibHOe YCKOpeHue, cnekTpasibHas CKOpPoCTb Wan
cnekTpasibHOe nepeMelleHne) Ha3biBaloT KPUBOW CeMCMUYECKO/ ONacHOCTM.

CneKTpasibHbI OTK/IMK U3MEHSETCA B 3aBMCUMOCTM OT Nepmnoga Co6CTBEHHbIX KonebaHunini ocuMnnaTo-
pa. Takmm o6pasom, rpadouk npeacraBnseT co60li COBOKYMNHOCTb KPUBbLIX CEICMUYECKOM OnacHOCTW A9 pas-
NNYHbIX NepnogosB T [cM. puCyHOK 3, B)].

Pesynbtatbl BACO wuCNONb3ylOTCA O719 MOJIYYEeHUS eAMHOro CrnekTpa CencMUYeckol OnacHocTu
[cM. prcyHOK 3. T)] Ha KOTOPOM BCe TOUKN COOTBETCTBYIOT TOM e rofoBOM BEPOATHOCTU nNpeBblweHns. CooT-
HOLIeHMe MexXAy Nepnoaom NoBTOPSEMOCTU eANHON CeiCMMYECKOR OMacHOCTU N BEPOATHOCTLIO MpeBbiLle-
Hus (Pe) BblUNCASAIOT Mo hopmy e

rae 7retufn — nepuog NOBTOPSEMOCTU B rogax.

HecmoTpst Ha To. uTo BACO sBNsieTcs BEpPOSATHOCTHbIM MOAXOAOM, BaXHO, UYTOObI cyllecTBylolme
HeonpeaesieHHOCTN 6bIIM yUTeHbl NPU onpeaesieHUN BXOAHbIX NapaMeTPoB, TakuX Kak MakCuMasibHast MarHu-
Tyfa odara, B3aMMOCBA3aHHasl NMOBTOPHas MarHUTyAa, ypaBHeHWe 3aTyxaHusl, reorpaduyeckue rpaHuubl,
onpegensolne pacnosioxeHne 30Hbl BO3HUKHOBEHUA 3eMJIeTPSCEHUS.

PesynbTtatamu BACO AABNAETCA cepusi KOUBbIX CENCMUYECKO ONacHOCTU /18 KaX40ro 3HaveHus cnek-
TPa/IbHOTO YCKOPEHUs!, COOTBETCTBYIOLLEro COGCTBEHHOMY Nepuoay KosiebaHuii coopyxeHwui, Hanpumep T/
T2..... 7N [cm. pucyHok 3. B)]. BcneacTtBue HeonpeaeneHHocTel BXOAHbIX NapaMmeTpoB BACO. kaxgas ns kpu-
BbIX CeCMNYecKoli onacHOCTN UMeeT AnanasoH HeornpegesieHHocTU. CpefHee (MM OXUAaemMoe) 3HadyeHne
KaXXA0W KPUBOI AO/THKHO NCMNOMb30BaThCA A/15 NOCTPOEHUS eANHOIO CrekTpa OnacHOCTW, COOTBETCTBYIOLLEro
3aaHHOW BepOATHOCTU NpeBblweHns Pe [cM. pycyHOK 3. no3uums r)]. Bce ccbislkn Ha KpriBble ceiicMurYecKoi
ornacHocCTV NoAnyHKTa 9.4 OTHOCATCA K CpefiHEMY 3HAYEHUIO KPUBOI CecMnyeckoli onacHocTu.

JononHuTtenbHas MHpopmauMs n pekoMeHAauMu K nogpasgesny npepctaBrieHbl B A.4.1 (mpunoxe-
Hue A).
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1) OnpeaeneHie caBoamMmioCTe Y rpaHuL, 6) Onpegennt» ifnaantaatynmnar
man MMJIPAOMM [0 crieKTpasibHbIX 3aBepeHH| 0 neprogamm
Tr»b

rj Ha ocHoBaHWM pricyHKa B) MOCTPOUTL
Kpaw,n eayHoro onarrpsi onacHocTu
AN CnurpasnbiM: yCTapeHnn «kaoro W» BIEYEHWIA CpeaHMX anekrparbXK

13 TPMO0B BbIGPAHHOI LIe/IEBOV rOf0BOV yoopaLwit gns MPpy M/, Lieniesoii
BEPOATHOCTY MPBBbILLBXA W ITOMyYKTbCPeHN FOZ0BOV BEPOSTHOCTI FPEEMUEHKS
BXHBHUAaAaHo/ ae/lawiHwabl onacHocTn

0711 ooMrTpasibHbIXyalLpammi 37 ())...31(7H)

>— nNuHeiiHblii oyar (pa3nom): ftfW) — yactoTa; 2 — 30HaNbHbIA ovar: [, — nepuoAbl KoNe6GaHUN OCLUNNATOPA C OAHO CTeNeHbio CBO-

6oabl: 3 — rogoBas yacToTa marHutyabl M; Sa{Tf) — cnekTpanbHOe yCKOpeHUe, CBA3aHHOe C Nepuoaom KonebaHun 7/ocuynnnatopa c

OfjHOli CcTeneHblo CBOGOAblI. 4 — HeonpejeneHHOCTb 3aTyxaHus, d — paccTosHMe [0 ouara 3emneTpsiceHuUs; M — marHuTypa.

P — rogoBasi BEPOATHOCTb NpeBblleHns: PO — uyeneBas rogoBas BEPOATHOCTb NpeBblleHna: Sa Pa(7'>— cpejHee cnekTpanbHoe
yCKOpeHVe ANs nepuoja ocumnnaTopa 7)Npu BbIGPaHHOM YPOBHE r0/j0BOI BEPOSITHOCTU NpPeBblWEHNS

PucyHok 3 — Ipadukn onpegenenna BACO

9.3 [eTepMUHUCTCKMI aHanm3 celicMUYecKolii onacHocTu

[leTepMMHNCTCKNE OLEHKM KpaHUX 3HaYeHWl ABMKEeHWI rPyHTa Ha noLlajKe yCTaHOBKN COOPYXeHUs
nosy4yatoTCs Ha OCHOBE PaCCMOTPEHUS e4MHUYHOTO COBbITUS ONpeaeieHHOM MarHUTyabl U PacCcTOsHWUS [0
naowaakn. ns nposefeHns eTePMUHUCTCKOIO aHanin3sa TpebyeTcs criefyowas nHpopmaums:

- onpepjesieHWe ovara 3eMsieTpsceHns (Hanpumep, N3BECTHbIN pPas3fIoM) U ero pacnosioXeHne OTHOCKU-
TeNbHO NoWaaKu;

- onpegesieHNe MarHUTyAbl MPOEKTHOTO 3EMJIETPSICEHNS, KOTOPYHO MOXET BbI3BaTb OYar;

- OTHOLWeHWne, KOTOpPOoe ONUCbIBaeT 3aTyxaHne ABMXEHNA TPYHTa B 3aBUCUMOCTU OT pacCTOAHUA.

Miouazika yCTaHOBKN COOPYXEHNSI MOXET UMETb HECKO/IbKO U3BECTHbIX aKTUBHbLIX OUaroB 3emsieTpsice-
HWIA. MakcMasibHasi MarHuTyaa onpegensieTcs As1si KakAoro oyara. MakcMMasnibHasi MarHUTyAa 370 (yHKLUsI
AMNHbI pas3sioMa (ouara) N NCTOpnYeckmne aaHHble 06 MMEBLUUX MECTO 3eMNeTpPpACEeHNAX KOHKPETHOro oyara.
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L[leTeEpPMUHNCTCKME OLEHKN 3HAYEHWIA ABUXEHWI TPYHTA HE CBSI3aHbl C ONpeAesieHHbIM NePMOAOM MOBTO-
PSEMOCTU. TAKOro Kak oauH pa3 B 1000 /1eT. XOTsi KOHKPETHOE CeiCMUYECKoe COBbITVE MOXET MMETb Nepuos
NOBTOPSIEMOCTU, CBSA3aHHbIV C HUM. [Meprof NOBTOPSIEMOCTY A/151 MAaKCUMa/TbHOTO 3EMJIETPSICEHNS], BbI3BaH-
HOrO AaHHbIM Pa3/IOMOM, MOXET BapPbUPOBATLCS OT HECKO/IbKUX COTEH [0 HECKOJ/IbKUX ThICAY N1eT. B 3aBUCU-
MOCTU OT CTerneHU akTUBHOCTY Pa3/ioma.

LeTepMUHMCTCKUIT aHa/In3 CeCMUYECKO ONAacHOCTU MOXET BbINOJIHSATLCS B 4OMNOJ/IHEHME K BEPOSITHOC-
THOMY aHanInM3y celicMnyeckoii onacHoOCTH.

9.4 MeTopa npoekTupoBaHus

[eTanbHbI MeTOA NPOEKTUPOBAaHUSA C YHEeTOM CeCMUYECKMX YCNOBUI OCHOBaH Ha pesynbTaTtax BACO
(cM. 9.2 n pucyHok 3).

KpnBas celicMnyecko onacHOCTU NNOLWAaAKN YCTAaHOBKM COOPYXeHWS A0/hkHa OblTb onpegeneHa B
OTHOLUEHUW FOA0BOW BEPOSATHOCTW MPEBBILWEHNS CMEKTPaSIbHOTO YCKOPEHWsi, COOTBETCTBYIOLLEr0 neproay,
paBHOMY AOMUHUPYHOLWEMY MOfa/ibHOMY nepuogy KonebaHwuii coopyxeHuns Sa(Taom) [cm. pucyHok 3. B)].
BmecTo 60s1ee crneundnyHon nHopMauum o JOMUHUPYIOLWEM MOJanlbHOM nepuoge KonebaHuii coopyxe-
HMA MOXeT ObITb onpeaeneHa KpuBas CencMMYecKor onacHOCTU A1 CNeKTPasibHOro yckopeHuns Sa(1.0) B
nepuog 1,0 c.

CnekTpasibHble YyCKOpeHUst YpoBHA MP3 fo/mkHbI 6bITb OonpeaeneHbl Mo KPUBOL ceiicMmUyeckoli onac-
HOCTW M/IOWAaAKN YCTaHOBKM COOPYXEHUs U LiesieBOl rofoBoOli BEPOATHOCTU paspylueHus P(. yka3aHHbIX B
Tabnuue 2. KOHKpeTHbIe Warn Ass onpegesnieHns cencMmnyecknx Bosaenctenii yposHein MP3 n M3 npeacrtas-
NeHbl Ha pUCYyHKe 4 1 onncaHbl HUXe:

a) NoCTpoOUTb KPMBYHO CeiCMWYECKOl OMacHOCTW M/OWaAKM YCTaHOBKM COOpPYXeHua ana T = 7dofl)
[Mopo6Hyto KpmBbLIM, NpMBEAEHHBIM Ha pucyHke 3. e)] Ha ocHoBe 10410- 10410, T. e. c oTo6paxeHnem pacnpe-
LeneHna BepoATHOCTM napameTpa Sa(Taom) [cMm. pucyHOK 4, a)l;

6) BblbpaTb Lie/IeBYIO rOf0BYI0 BEPOATHOCTb paspylleHns P,, kak dyHKUUIO YPOBHSA BO34eicTBUSA No
Tabnuue 2. nonpeaennTb CrekTpasibHoe YCKOPeHMe NAoLaaKn yCTaHOBKN COOPYXEeHUA NpU BbIOPaHHbIX 3Ha-
yeHuax Pr Sapf(7dQm) B cooTBETCTBMN C NO3ULMEN &) pUCYHKa 4:

a) OnpepgeneHne HaknoHa aR kpyBol ceiicMunyeckoit onacHocty ana T- 7dom

PucyHok 4 — TunoBas kpuBas ceiicMnyeckoii onacHocCTh
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6) OnpepgeneHune cnekTpasibHbIX YCKOPEHWU U BEpOATHOCTelM ANa BO34elicTBuUiA ypoBHenn MP3 u M3
P,, — rogoBas BEPOATHOCTb NpeBbllWeHNA: Sa — cneKkTpasbHOe yCKOpeHue [
PucyHok 4

B) onpeAenuTb HaK/IOH KPMBOI ceicMMYeCKOoi onacHOCTM aR, NnocpeACcTBOM NPOBe/leHNs KacaTesibHOM
K KPUBOI CeiCMNYECKOl OMacHOCTU B TOYKe, COOTBETCTBYOLel 3HavyeHnto Pr Hak/noH aR onpepgeneH kKak
COOTHOLLEHNE CMEeKTPa/lbHbIX YCKOPEeHWi [CM. pUCYHOK 4. a)], COOTBETCTBYIOLLNX ABYM 3HAYEHUSAM BEPOSATHOC-
TW. MO OJHOMY Ha KaxKAol cTopoHe Pf, pasnnualonmxcs Ha oauH NopsfoK 3HavyeHua marunTyabl [P, n P2 Ha
pucyHke 4. a)]. MpeanoyTUTENBHO, YTO6LI P, 6b1110 6/51M3KO K Pf:

r) onpegennTb NoOnpasBoYHbIN KOadurumneHT Cc. cooTBeTCTBYOWMI aR Tabavuybl 10. JaHHbIn nonpa-
BOYHbIA KOIMMPULNEHT YyUNTbIBAET HeoNpeAeIeHHOCTU, He OTPaXKeHHble Ha KPMBOW ceMcMnYecKoi onacHoc-
T (HanpuMep, HeoMnpeAefsieHHOCTb  CMOCOGHOCTM  COOPYXEHUS  MPOTMBOCTOATb  CEliCMUYECKUM
BO3/elicTBMAM).

Ta6nunuya 10— MNonpaBoYHbIi KO3hduumeHT Ce

HaknoH kpuBoli celicmmnyeckoii HaknoH Tpuaolii ceiicmnyeckoii

MonpaBou4HbIli KOahpULMeHT MonpaBou4HbIli KO3 hULMeHT

onacHocTu onacHocTu
C=
ak
1.75 1,20 2.50 1.12
2.00 1.15 3.00 1.10

a) onpeaenuTb cpefHee crnekTpasibHOe yCKOpeHue ypoBHS MP3 ¢ yyeToM nonpaBoOYHOro koaduum-
eHTa Cck SaP((7doni). cnekTpanbHOe yCKOpeHue niowanki npu Tpebyemoin P, 1 JOMUHUPYIOLWEro Mogasib-
HOro nepuopga konebaHuii coopyxeHusa TaoT no hopmyne

S a.ALE (Tdom) = Cc Sapfrbom)- N
FopoBas BEPOATHOCTb MPEBbIWEHNS 418 CECMNYECcKOro Bo3aeincteust yposHs MP3 PALE MoXeT ObITb
cuyMTaHa C KpUBOW CeMCMUYECKOol onacHOCTU [CM. pucyHOK 4. 6)]. Mepnoj NOBTOPSEMOCTN CEACMUYECKOTO
BO3aelicTBUSA YpoBHSA MP3 fo/mkeH onpeaensaTbCsa B 3aBUCMMOCTU OT rO40BOM BEPOSATHOCTU NPEeBbIWEHNs No
cdopmyne (8). PN1E MeHble, YeM Pf ans KomneHcauun HeonpeaesieHHOCTEN B OLLEeHKax BENUYMH BO3Ael-
CTBMS 1 YyCTONYMBOCTU, HE NpeAcTaBNeHHbIX HA KPMBOW CeliCMUYeCcKOol OMacHOCTU (YYTEHO B MOMPaBOYHOM
KoappuumeHTe Cc);
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e) AN onpeaesneHHbIX TUMOB COOPYXEHWUI C M3BECTHLIMU NapameTpamMm 3anaca NPoYHOCTW 1 NogaTnu-
BOCTW CMeKTpasibHOe yckopeHue M3 BblUMCAAOT Mo hopmysie

(10y

roe Cr— celicMuyeckunii KoadppmnuymeHT 3anaca COOpyXeHUs, KOTOPbI yYUTbIBaeT cTaTUYecKUii 3anac npo-
YHOCTU N CMNOCOBHOCTb NPOTUBOCTOATH 3HAUUTENIbHBIM HENWHENHBIM AeopMaunam A9 KaxX40ro
TMNa COOpPYXeHusi (HanpuMep, CTa/IbHbIe COOPYXEHUS B CPABHEHUN C COOPYXEHUAMU U3 apMUPO-
BaHHOro 6eToHa).

KoadhduumeHT Cr npeactaBnseT cob0i OTHOLEHNE CNeKTPasibHOrO YCKOPEHWS, BbI3blBaloLLEro Katac-
Tpodhmyeckoe paspyLlleHne KOHCTPYKLUN, K CNeKTPasibHOMY YCKopeHuto M3. OueHKy 3HadeHus Cr Heob6xopau-
MO BbIMNOJSIHATL A0 NPOEKTUPOBAHUSA COOPYXeHUs A1 pa3paboTKM 3KOHOMMUYHOM KOHCTPYKL MW, CNOCOBGHOM
BblAepXnBaTb BO3AeNCTBUA YPOBHA M3. 1 04HOBPEMEHHO COOTBETCTBOBaTb TPEOOBAHUAM, YUUTbIBAIOLWMM
BO34elicTBua ypoBHA MP3. 3HaueHnsa Cr MoryT 6bITb NPUHATLI HA OCHOBE AeTas/ibHOM OLEeHKN aHaNorMyHbIX
COOPYXEHWIA;

X) ropgoBasi BEPOSATHOCTb MPEBbIWEHUA CelicMNYeckoro Bo3AeicTBms ypoBHSA M3 PELE moxeT ObITb
cuuMTaHa C KpMBOI celicMmnyeckoli onacHocTH (CM. pUCYHOK 4. 6)]. NMepuog noBTopsieMocTun M3 onpegensercs
Nno rofoBoOM BEPOATHOCTUN NPEBbILEHNSA B COOTBETCTBUN C hOpPMY/I0i (8). YCTaHOBMB nepnogbl NoBTOpSemMoc-
™ MP3 1 MN3. Heo6Xxo0AMMO onpeaennTb cnekTpasbHble yckopeHna MP3 n M3 ansa apyrux coO6CTBEHHbIX Nepu-
of0B kosiebaHusa no pesynbtatam BACO. T. e. Sa ALE (I') n Sa ELE(T);

1) MogmdmKaumm CnekTpoB yckopeHun MP3 n M3 s NoKanbHbIX re0/I0rMYeckuX 1 rpyHTOBbLIX YC/10-
BUI AO/DKHBI BbITb PACCMOTPEHbI C MOMOLLbIO @aHanM3a OTK/IMKa NAoLWwaaKn ycTaHOBKN coopyxeHus (cMm. 9.5).

[na nnaByunx COOpYXeHWU (Taknx Kak NNartopMbl Ha HaTSXKHbIX CBA3AX) U APYTMX TUNOB COOPYXEHWIA,
ONna koTopbix Cr He ornpefeneH WM HeU3BeCcTeH, PeKOMEeHAYyeTCHA NpoLuecC NPOeKTUPOBaHWSA, KOTOPbIi
HanpaB/ieH Ha NpefoTBpaLleHne KaTaCTPogNUeCcKoro paspyLueHns Npu Bo34elicTBMM 3eMeTPSCEHNS YPOB-
HA MP3.

MpepensHble gechopMaunm 1 yaapHbie BOJIHbI NPeACTaBNAT OCHOBHOM MHTEpPeC Npy NPOEKTUPOBaHUN
MOPCKMX OAHOTOYEYHbIX NpruyanoB. KOHCTPYKUUA Kopryca naaByynx COOPYXeHUn A0/HKHA NPOEKTMPOBaTbCA
KaK ynpyrasi Ans BOCNpUsTUSi COOTBETCTBYIOLMX BO3AENCTBUNA.

MWHUManbHble Nepuoabl NOBTOPSAEMOCTY 3eMeTpsiCEHUI YPOBHS M3 B 3aBUCUMOCTM OT YPOBHS BO3Zeii-
CTBUA NpuBeAeHbl B Tabnuuye 11 ana o6ecnevyeHns SKOHOMMYECKON LeniecoobpasHOCTM NpoekTa Kak PpyHK-
uMa OT YpPOBHS BO3aelicTBMA. Ecnn nepuop nosTopsiemMocTu 3, MONY4YeHHbI Npu MNPOeKTUPOBaHUU B
COOTBETCTBUWN C METOAOM, ONUCAHHbIM B HACTOSALWEM pa3fesne, HWxe COOTBETCTBYIOLLEro nepnoaa nosTopsie-
MOCTW, yKa3zaHHOro B Tabnuue 11, To ans SaELE(7) npumeHsieTca nepuos NoBTOPSAEMOCTH, YKa3aHHbIl B Tab-
nnue 11.

Ta6nunuya 11— MuHMManbHble nepuoabl nosTopsiemocTtu M3

YpoBeHb BO3aeicTBumsS MuHVManbHBI neprog nosTopsiemocTy M3
L3 50
L2 100
L1 200

JononHutenbHasa nHdopmaumsa n pekomeHgaunm npegcrasneHbl B A.4.2 (NpunoxeHune A).
9.5 AHanus3 oTKAMKa naowankun

B AeTaslbHOM MeTofe NPOEKTUPOBaHMA C y4eTOM CeliCMUYecKnx ycrioBuii (CM. 9.4) NpoeKTHble Crnek-
TpasibHble yckopeHuss MP3 (S3ALE(7)) n M3 (SaELE (7)) ocHOBaHbl Ha KPMBbIX EAVMHOr0 CNeKTpa OnacHoCTH,
Ha KOTOpbIX BCE TOUKM UMel0T OANHAKOBbI Nepnog noBTopsieMocTu. MNepuogbl MOBTOpAEMOCTH ypoBHeli MP3
n M3 onpepensoTca B COOTBETCTBMM C METOAOM, ONUCaHHbIM B 9.4. BeposATHOCTHbIA U AeTEPMUHUCTCKUIA
aHanus celicMmnyeckoii onacHoCTU, onucaHHble B 9.2 1 9.3, NO3BOJIAIOT NOY4YNTb NapamMeTpbl ABVXEHWUS TPYH-
Ta, MPUMEHMMbIE K YMEPEHHO MIOTHbIM, MIOTHBIM U FPyHTaM KOPeHHoW nopodbl. OfHaKo MHOrve naowangkn
COCTOSAIT 13 NOBEPXHOCTHOrO C/104 c/labblX rPYHTOB, MOKPbIBaOLWMX 60s1ee NpPoYHble FPYHTbL.

19



FOCT P 57123—2016

CneKkTpasibHble YCKOPeHUS ypoBHei MP3 1 M3 npy HaIMunMm CNOEB Ma/IONPOYHbIX U CrlabbiX rPYHTOB
[O/MKHbI ObITb paccuMTaHbl Ha Maowajke ¢ y4eTOM MeCTHbIX YC/I0BUI NO MporpaMmam 3KBMBas/IEHTHOro
NIMHENHOro aHannsa Uau HeNMHEHOro aHanmsa*.

B kavecTBe a/ibTepHaTUBbI aHANIN3Y ANHAMNUYECKOTO OTK/IMKa MJIOLWaAKN A1 KOPPEKTUPOBKN CMEKTPOB
YCKOPEHMIA MOXeT NCMOoNb30BaThCA YNpPOoLLeHHass MeToAuMKa, onucaHHas B nogpasgene 8.1. B cooTBeTcTBUM
c 8.1 nony4vyaem CnekTp yCUEHNA N3 OTHOLLEHUS CMeKTpa YCKOPeHUs, COOTBETCTBYIOLLENO KaTeropun rpyHTo-
BbIX YC/IOBUIA NNOLWAaAKN YCTAaHOBKU, K COOTBETCTBYHIOLLEMY Kaccy Mowanku, CoXeHHOM TBepAbIM FPYHTOM
WM CKaNbHOW Nopofon. CrnekTp yCU/IEHMUS MOXET NPUMEHATLCA A/19 KOPPEKTUPOBKM CMNEKTPOB YCKOPEHUS
NOMYYEHHbIX MPU BbINOMIHEHUN BEPOATHOCTHOIO aHanM3a CencMUYeCcKol OnacHOCTW, COOTBETCTBYHOLLEro
nsowagke, CI0KeHHO’ TBepAbIM FPYHTOM W/IN CKa/lbHOW NOPOAONA.

[JononHntenbHaa nHopMaunsa 1 pekomeHgaunn npeactasnieHbl B A.4.3 (NnpunoxeHne A).

10 KOHCTPYKTUBHbIE peLleHuns

10.1 Tpe60BaHUS K KOHCTPYKTUBHbLIM PELIEHUAM C Y4E€TOM BO34eiCTBMUII NPOEKTHOIo
3emMeTpsiceHus

Llenb NpoekTnpoBaHus C y4eTOM BO3[eNCcTBMA YPOBHSA M3 — HegonylleHne NnosiBNIeHUs NOBPEXAEeHWA,
HapyLaloLwmx HopMasibHYI0 akcrnyaraunio MHIFC 1 o6ecneyeHne JOCTATOYHOIO KO3hduULmeHTa HagexHoc-
TV MPOTUB 3HAUYNTE/IbHbIX NOBPEXAEHU OT CyLeCTBEHHO 60MbLUNX BO3AENCTBUIA.

Heo6xoaumMo nNpoBepsiTb criefytolmne TpeboBaHNsA:

- BCe MepBUYHbIE KOHCTPYKLUN N 3/1IeMEHTbI (PyHAAMEHTa He A0/DKHbI UCMbITbIBATL NOBPEXAEHWA OT
Bo3gelicteusa M3. He gonyckaeTcsa HelMHeHOe NoBeAeHVe MaTepuana KOHCTPYKUMK (Hanpumep, naactuy-
Has gedopmMauns cTanm Ui NosiB/ieHns TpewmH B 6eToHe Npu pacTsHXXeHUN);

- KMNPOEKTUPOBaHMIO BTOPUYUHbIX 3/IEMEHTOB KOHCTPYKLUKN NPeabABSAIOTCA Te e TpeboBaHus, YTO U K
NepBUYHbLIM;

- BHYTPEHHWE YyCWUINS B COEAMHEHUAX He AO/DKHbI MpeBblllaTh nokasaTesieil NPoOYHOCTM Y3/10B OT
[eliCTBUSA pacyeTHbIX CU/1 U MOMEHTOB;

- NpoBepku hyHAaMeHTa AO/DKHbI MPOBOAUTLCA WK Ha YPOBHE 3/1eEMEHTOB (DyHAaMeHTa Uan Ha ypos-
He COOpYXeHus B LieSIOM. Ha ypoBHe 3/1eMeHTOB [0/IXKeH ob6ecneymBaTbCs HEO6X0AMMBINM 3anac, y4nTbiBato-
Lmnii oceBble U 6OKOBbIE pa3pyLleHns CBali NN BepTUKa/lbHble U CABUTOBblE FTOPU30HTa/IbHbIE NOBPEXAEHUS
APpYrux afieMeHToB hyHAameHTa. Ha ypoBHe COOpYXeHUs B Lie/IOM Jo/hkKeH obecneunBaTbCsl HEO6X0ANMbIN
3anac, y4uTbiBaloLWmMii MexaHu3Mbl 60nbwNX gedopmauunii, KOTopble MOFyT NPUBOAUTL K MOBPEXAEHUSM
KOHCTPYKLUWIA AW yXyALIEHNIO MPOYHOCTHbLIX CBONCTB, NOTpe6oBaTb PEMOHTA COOPYXEHWUS WX ero Bcromora-
TefIbHbIX CUCTEM, TaKMX Kak TeXHOsIormyeckme TpybonpoBobl Uan MOpCcKne paiisepsbl;

- cucTeMbl 6€30MacHOCTM U 3BaKyaLun nepcoHasna [o/MKHbl OCTaBaTbCs MOMIHOCTLIO PaboTOCMOCO6HbI-
MU Npy BO3aelCcTBUAX YPOBHSA M3;

- MauTbl, Nany6bl U hakesibHble CTPesbl 4O/DKHbI ObITb B COCTOSAHUN BblAepXnBaTb celicMuyeckune Asu-
XEeHWS. nepefaloLnecs Ha COOPY>XEHUS C MUHUMa/IbHbIM NOBpeXaeHnem nnn 6e3 noBpexgeHuii. NMpoekTHas
[OKYMeHTaLmMs AO/KHa cofepXaTb OrpaHMyeHns, npegoTepaliatrollme onpokuabisaHne obopygosaHus BCI1.
Tpy6onpoBoaHas 06BA3Ka A0/1KHA ObITb CNPOEKTMPOBaHa C yH4eTOM HepaBHOMEPHOrO rnepemMeLleHns Henog-
BWXKHbIX 0Mop. [Jo/HXHbI NpegycMaTpuBaTbCs CKO/b3sLMe onopbl, 06ecneynBaroLine Heo6Xo4MMYH0 NOABUX-
HOCTb B TEYEHMe BCEro CPoKa 3KCrsyaraunm coopyxeHus. MpoekTHbIe pelleHns AO/MKHbI NpegycMaTpusarb
MUHUMU3ALNIO pUCKa NajeHns o6opyAoBaHNS BO Bpems Bo3geiicTeua M3.

* Hanpumep, Nera (Krylov A.A.. Kovachev S.A.. Ivashchenko A.l.. «Comparison of two methods for estimation of
influence of local site conditions on the seismic Intensity: intensity mcrease. and Nonlinear response analyses (NERA)#,
Book of abstracts. European Seismological Commission 33rd General Assembly, 19— 24 August 2012. Obninsk — M., PH
«pofcgrafiqwik’. 2012. pp. 376—377). ProShake (ProShake Ground Response Analysis Program Version 1.1 User's Manual
EduPro Civil Systems. Inc. Redmond, Washington, pexum goctyna: http://www.proshake.comfuserman.pdf). Shake-2000
(SHAKE2000 A Computer Program for the 1-0 Analysis of Geotechnical Earthquake Engineering Problems. User s Manual
Gustavo A. Ordonez, pexum goctyna: http_//www.geomotions.com/Download/SHAK£2000Manual.pdf. WInShake (moau-
dukauma SHAKE9L. Idnss .M., Sun J.I. SHAKE91 — A computer program for conducting equivalent linear seismic
response analysis of horizontally layered soils. CGM research report. UC Davis. 1992), SMSiM (Boore D.M.
SMSIM — Fortran Programs for Simulating Ground Motions from Earthquakes: Version 2.0 — A Revision of OFR 96-80-A,
U.S. Geological Survey Open-File Rep., 00-509, 2000 (http://www.daveboore.com/smsim/smsim_manual.pdf).
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10.2 Tpe60oBaHWSA K KOHCTPYKTUBHbIM pPELEeHUsIM € yueTOM BO34eNCTBUII MakCUMasibHOTO
pacyeTHOro 3emsieTpsceHus

Lleflb NpoeKkTMpoBaHUsA C y4eTOM BO3feicTBua ypoBHa MP3 — obGecneyeHune o6Lieil LLe/I0CTHOCTH
KOHCTPYKLWW, UCK/IIOYaloLLeil paspyLleHre COOPYXeHUs KOTOpoe MOXeT MoB/iedb 3a coboli yenoseueckue
XepTBbl N Cepbe3HbIli 3KO/I0rnyecknii yuepb.

Heob6xoanmo npoBepsTb cnegyiowme TpeboBaHWA:

- ponyckaeTcs niacTuyeckoe AedhOpMUpPOBaHMeE C YXy[LWEHNEM XapakTepucTUK matepuasna afieMeH-
TOB KOHCTPYKUWIA (fIOKa/IbHbI NPOAO/bHbIM M3rM6 B CTas/lbHbIX KOHCTPYKUUSAX WM OoTcnavBaHve 6eToHa B
Xene3o6eTOHHbIX KOHCTPYKUMAX), HO MpU 3TOM He fJonyckaloTcs kaTacTpochnueckue paspylleHus (obuiee
paspyLueHne COOpPYXeHUs NN 06pyLLEeHNe KOHCONbHOW CeKunn nanyobl);

- B KOHCTPYKLMSAX dhyHAaMeHTa fJonyckaloTcs nnactuyeckme gedpopmManum, Ho He oNyckaeTcs noteps
o6uieli yCTOWUMBOCTM WM paspyLleHre 3/1eMeHTOB yHAaMeHTa;

- B Y3/10BbIX 3/1IeMeHTax [OMyCKalTCA OrpaHMyeHHble nsactuyeckue gedopmaunmn, npn aTom Hanps-
XXEeHUS He [O/KHbI NPeBbIWAaTb NpeAeibHOM NPOYHOCTU. Te y3/bl, TAe 0XMAA0TCSA 3HaunTeIbHble fgedopMa-
LN coefuHEeHWUl, [O/MKHbl ObITb CNPOEKTUPOBaHbl TakuM 06pa3oM, 4YTOObl COXPaHATb YMNPYrocTb W
OCTaTO4YHYI0 NPOYHOCTb B Npejesiax oXuaaembix YpoBHeli gecopmanmu;

- cucTembl 6€30MacHOCTY 1 3BaKyaLun nepcoHana Ao/HKHbl ocTaBaTbCs MOTHOCTbIO paboTOCNOCO6HbI-
MU MpU BO3AeNCTBUAX YPOBHA MP3;

- paspylueHvie o60pyoBaHUA BEPXHUX CTPOEHUI COOPYXEHUI He [O/HKHO HapylaTb paboTy cUcTeM,
KPUTUYECKN BaXKHbIX A/ ob6ecnedyeHns 6esonacHocTn. CnepyeTt nsberatb 06pyLLIEHUNA XUbIX NOMELLEHWA,
MauT, BblleK, hakesbHbIX CTPeN 1 Apyroro BaxkHoro o6opygosaHus BCI.

10.3 Tpeb6oBaHNs K MOHUTOPUHTY COOPYXEHUN

Mpu paspaboTke NPOEKTHON AoKyMeHTauun ansa MHIC o6s3aTeNbHO BK/IIOYEHME B COCTaB MPOEKTHOM
[OKYyMeHTaumu pasgena rno opraHusaunmn HenpepbIBHOro aBTOMaTU3MPOBaHHOIO MOHUTOPUHIA NOBeLEeHNs
COOPYXXEHWUS 1 ero rpyHTOBOIO OCHOBAHUSA MPU 3eM/1IeTPACEHUAX.

Mpu 3TOM AOMKHBI ObITb NPefyCMOTPEHbI Ceaytole CUCTeMbl MOHUTOPUHrA:

- cucTemMa MOHVMTOPUHIa FOPU3OHTa/IbHbBIX N BEPTUKa/IbHbIX MepeMeLLeHNA COOPYXEHUS.

- cucTema reofMHamMmnyeckoro MOHUTOPUHra.

10.3.1 CuctemMa MOHUTOPUHIA FOPU3OHTa/IbHbIX U BEPTUKa/IbHbIX NepeMelleHnii COOpPYXeHN

CncteMa MOHUTOPUHIA FOPU3OHTA/IBHBIX Y BEPTUKa/IbHbLIX MepeMeLLeHniA Jo/MKHa npegycMmaTpuBaThb:

- KOHTPOJ1b FOPU3OHTASIbHbIX U BePTUKa/IbHbIX NepeMeLleHnii COOPYXKeHWI;

- onpejenieHvie BE/IMYMHbI NepeMeLLeHNit 3a onpeAesieHHbI Neproga;

- onpejesieHNe MHTEHCUBHOCTU ABUXEHWU (CKOPOCTeN 1 yCcKopeHuii);

- onpejesieHne abCo/IIOTHOrO CMELLLEHNSA COOPYXXEHUSI CO BPeMEHU Havyasla MOHUTOPUHIa.

O6beKkTamMmn HeMpPepbIBHOTO MOHUTOPUHIA FOPU3OHTaUIbHBIX M BEPTUKA/TBHbLIX NEePeEMELLEHN ABNSAIOTCA
MHIC.

3agava MOHUTOPMHIA FOPU3OHTa/IbHBLIX U BEPTUKa/IbHbIX MepeMelleHnii — onpeAenieHne BIUSHUA
BO34eCTBUA AINTE/IbHOW 3KCn/lyaTtaumm MecTOPOXAEeHNS Ha BEPTUKasIbHblE U TOPU3OHTa/IbHbIE MepemMe-
LLIeHNSA COOPYXKEHUIA.

10.3.2 CucTtema reogMHamMmmn4yeckoro MOHUTOPUHTra

Cunctema reoMHaMmMyecKoro MOHUTOPUHTa AO/KHA NpejycmaTpuBarb:

- MOHUWTOPVHI reosioro-reomsnyeckoli cpepbl;

- MOHUTOPUHT AedopMaLnii N HaK/IOHOB.

O6BbEKTbI HeMnpepbIBHOIO MOHUTOPUHIA reosioro-reopusnyeckoii cpefbl — 370 NNTOCHEPHbIE MNONA:
celicMn4yeckoe, reoakycTnyeckoe u nose ynpyrux gecopmaumii 1 HanpskeHui.

3ajaun MOHUTOPUHra reosioro-reopmsnyeckoli cpegpi:

- o6HapyXeHVe KOHLEeHTpaLM 04aroB MMKpPO3eM/1eTPACEHUI, NpeABapatoLnX BO3SHUKHOBEHNE CUSb-
HbIX 3eM/1IeTPACEHUI N KPYMHbIX NOABMKEK MO pasfomMam;

- 06HapyxeHne reon3nyecknx aHomaanii B cpeae;

- KOHTPOJ/Ib MUKPOCENCMUYHOCTM, CBSA3aHHOW C TpelnHoobpaszoBaHeM Npy BHEAPEHUU XUAKOCTU B
nopucTyto cpeay.

O6beKTbl HENPePbLIBHOrO MOHNTOPUHTa AdechopmaLmii U Hak/TOHOB — NPOCTPaHCTBEHHOE MOJIOXKEHNE 1
reomeTpus KOpnyca COOPYXEHUS.

3a/laun MOHUTOPUHIa fedopMaLnii 1 HaKOHOB:

- onpegeneHvie abCoMtOTHbIX M OTHOCUTENbHbIX BE/IMUMH AedhopMaLunii N cpaBHEHNE X C pacHeTHbIMU;

- onpegesieHne CTeneHn onacHocTy aedopmauunii AN HOPMasibHOM 3KCM/lyaTauum CoopyXeHus.
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MpunoxeHune A
(cnpaBo4YHOE)

LononHuTenbHas UHopMaLma U pekomMeHaaumnm

A.1 CelicMnyeckme onacHocCTH

Mpun BbIGOpPe MecTa PacnosioXeHWUs NAOoWAaAKN YCTaHOBKM COOPYXEHUS Heo6GXOAMMO Y4YuTbiBaTb TEO/I0rMYecKu
06YyCNOB/IEHHbIE OMACHOCTU, BbI3BaHHblE BO3MOXHbIMU 3eM/1IeTPSICEHUAMMU.

PasxuxeHne rpyHTa MoXeT MeTb MeCTO BC/eCTB/E NePUOANYECKUX LMKTMYECKNX ABUKEHUI HACBILEHHbIX, PbIX-
NbIX HECBA3HbIX TPYHTOB. BEpPOATHOCTb Pa3XuXeHUsi rpPyHTa YMeHbLUIAeTCsi M0 Mepe yBe/IMYeHUs NAOTHOCTH rpyHTa. Coo-
PYXeHUs C dhyHAamMeHTaMW Kak rpaBUTaLMOHHOIO TakK U CBaliHOTO TUNa, Pacrno/IOKEHHbIe Ha Pa3XMKatoLWUXCsA rPyHTax
[aHHOro TuMa, BO BPeMs CU/IbHOTO 3eM/IETPSACEHUS MOTYT TEPATb CBOK HECYLLYI CNOCOGHOCTb BC/eACTBUE CHUXEHUS
NPOYHOCTHLIX XapaKTepUCTUK rpyHTa.

3eM/ieTPSCEHNSI MOTYT BbI3bIBaTb Pa3pyLUEHMS CK/TOHOB MOPCKOTO iHA, KOTOPbIe NPU HOPMasilbHOM BO/THOBOM PeXU-
Me 1 CO6CTBEHHOM Bece CTabu/bHbI, YTO B/leYeT 3a co6oi cnonsaHne MopckorogHa. O6bem nccrefo0BaHU yyacTKoB B
NoTeHUMa/lbHO HECTAabM/IbHbIX 30HAaX JO/IKEH AieNaTh akLLeHT Ha MeTacTabu/bHble reoslornyeckne 06 bLEKTbI, OKpyxatoLme
[AaHHbIV y4acTok, n onpejeneHne MexaHU4eCknx CBOCTB rPyHTOB, HEO6XOANMbIX AN MOAENNPOBAHNSA U OLEHKN [ BUXE-
HWUSI MOPCKOTO AiHA. AHAIMTUYECKNE NPOrHO3bl ABMXEHNS MOUBbI Kak (DYHKLUN TTyGUHBI HUXKE YPOBHS MOPCKOrO fiHa MOTYT
MCnosb30BaTbCsl BMeECTe C MeXxaHW4YeCKUMK CBOCTBaMM IPYHTOB /151 onpeje/ieHns npeanosiaraeMoro BosaeiicTeus Ha
3M1eMEHTbl KOHCTPYKUuii. Jlyudlinii cnoco6 npepynpexpaeHust nofo6HbIX OnacHocTell — 3TO pacrnosioXeHne MOPCKMX
COOpPYXeHWUit 3a NpefenaMy Takux 30H.

CelicMnyeckast akTUBHOCTb MOXET MPMBECTU KCABUTY rOpHbIX Nopog. Mo BO3MOXHOCTU Heo6XoAMMO nsberatb pac-
MONIOXEHNA COOPYXeHN B6IN3KN NNOCKOCTel pasnioma, Npoxoasaimx no MOpckomy AHy. Ecnn Bcuny o6¢CToaTenbCcTB Tpe-
6yeTca pacnosioxeHne COOPYXeHnii B HenocpeacTBEHHOM 6/1M30CTM OT NOTEHLUNAIbHO aKTUBHbIX 06bEKTOB, Heo6XxoAnMa
oLeHKa MarHUTy/ibl 1 BpeMeHHOM LKasibl HA OCHOBE reosIorMYeckoro uccneoBaHnsa, kotopas 6yeT MCNONb30BaTLCS NPK
NPOEKTMPOBaHUN COOPYXEHUS.

LlyHaMV BbI3bIBAOTCA MOLLHBIMU (M 4ACTO OTAANIEHHbIMW) 3eMNETPACEHUAMU U NOA3EMHbLIM CABUTOM MOPOA, & TaKkxe
3HAUNTENIbHbIMW CMO3aHMAMU MOPCKOFO iHa B pe3y/ibTaTe 3eM/ieTpAceHuit. Mpu 601bWNX rNy6uHax Mops faHHble BOSI-
Hbl UMEIOT GOJIbLLYIO AJIMHY U Mayto BbICOTY M He NpeACcTaBAsoT GO/bLLUYO YTpo3yAs N1aByymx U CTalMoOHapHbIX MOPCKUX
Hed)TerazonpoMbIC/I0BbIX COOPYXEHUIA. Mpu JOCTUXEHNN MESTKOBO/bSA BOJIHA CO3/aeT TO/TYKM MO HanpaBJ/IEHNIO CO AHa K
NOBEPXHOCTW, yBENNUYNBAsACb BO6beMe, a 3aTeM pa3buBascb Ha MeNIKOBO/be, HTO CNOCO6CTBYET 60/bLIEMY pa3MblBaHUIO
cywn. Hanbonee cepbesHylo ONacHOCTb A1 MOPCKUX COOPYXeHW, pacrnosioXeHHbIX Ha MefIkoBoAbe, NpeAcTaBnsAoT
Bbl3blBaeMble LlyHamMWn MPUTOKM 1 OTTOKM BOAbI B BUAE BOJIH U TeYeHWii. [laHHble BOJIHbl MOryT OKa3blBaTb 3Ha4YUTE/IbHOE
BO3/leliCTBME Ha COOPYXEHUS, a TEYEHNSA MOTyT MPUBECTU K CU/IbHOMY BbIMbIBaHWIO TPyHTA.

B mecTax paHee cyl|ecTBOBaBLINX Pa3/IOMOB MOTYyT ObITb rpsizeBble By/KaHbl. [laHHble reosiornyeckmne 06 beKTbl He
ABNAIOTCSA NPAMbIM C/1eJICTBMEM 3eM/IeTPSACEHWN, CKOpee OHM UCNO/b3YIOT 30HY pasfioMa A1 BblHOCa rasa, Bofbl U rpssn
Ha MOBEPXHOCTb MOPCKOrO AHa. Takum 06pa3om, co3jaBas By/IkaHONOA06HbIe penbedbl. /lydlunii cnocob npegynpexae-
HMA NoA06HbLIX onacHocTeli — pacnonaratb MOPCKWE COOPYXEHUA BHE yKa3aHHbIX 30H.

YAapHble BO/HbI B TOJILE BOAbl, Bbi3blBaeMble 3eMIETPACEHUAMMN U ABUKEHNEM MOPCKOrO AHa. MOTyT OKasbiBaTb
B/IMSIHME Ha NnaByyne COOPYXEHMNA. Y JapHble BO/IHbI MOTYT pacxoA4nTbCs pajuanbHO BBEPX B TOJILE BOAbI, Bbi3blBas BO3-
MOXHO€E UMNY/IbCMBHOE BO3AEeNCTBME Ha N1aByyne Wav noaynorpyxHble naaBy4yne COOPYXEHUsA 1 TakuMm o6pa3omM yBenu-
ynBas faBrieHVe Ha KOPMYC U HaTAXHble ONopbl 1 3/1eMeHTbl AKOPHbIX CBA3eit. [laHHOe siB/ieHne, ckopee BCero, BO3MOXHO
TONIbKO KakK pe3y/nibTaT OYeHb CU/IbHbIX 3eMIETPSICEHNIA.

A.2 TpyHUUNBLI U METOAblI MPOEKTUPOBAHUS C YYETOM CENCMMUYECKUX YCTOBUNA

A.2.1 TpUHUMNBLI NPOEKTUPOBaHUSA

Tpe6oBaHUs ABYXypPOBHEBO! MPOBEPKM MPWU MPOEKTUPOBaHWM C YYEeTOM CeiCMUYEeCKMUX YCroBuii 06ycnoBreHbl
BbICOKUM YPOBHEM HeonpeaesieHHOCTM B pacyeTax ceiicMUyeckux Bo3aelicTBuiA, a Takxe Tem hakTom, 4TO NPOeKTMpoBa-
HUWe Cy4eTOM CeliCMUYecKoro Bo3aeiicTBns ypoBHA MP3 Ha OCHOBaHUM TO/IbKO BE/TMUMHBI CU0BbIX BO3/JeiiCTBIi1 6e3 yye-
Ta CNOCOGHOCTU COOPYXEHWUsi paccenBaTb 3HEPruio U BblAEPXUBaTb CyLleCTBEHHble Heyrnpyrue gedopmauuu 6yaet
3KOHOMMUYECKN HeahPEKTUBHO.

CoopyxeHune, CNpoeKkTUpoBaHHoOe C yyeToM 3. nMeeT 3anac NMPOYHOCTU NPOTUB 6GOsiee 3HAUYUTE IbHbIX BO3Aeli-
CTBUIA B cWy NOTeHUMaIbHbIX 3aNacoB NPOYHOCTN KOHCTPYKLUN, YYTEHHbIX B pacyeTHbIX (hopmynax, a Takke B BUAy ero
CMOCOGHOCTU BblEePXKMBATb 3HAUNTE/IbHbIE He/TMHEHbIe fecopmaunn. [1s Toro 4Tobbl n3bexaTb NOBTOPSAIOWNXCS 3Ta-
NoB NPOeKTUPOBaHUA 1 y6eanTbCs, YTO NpoBepka Ha Bo3jelicTBue MP3 nmMeeT npuemMsnemslii pesynbTat, KoadduuymeHT
OTHOLUEHMA CMeKTpasibHOro yckopeHus MP3 k cnekTpasibHOMY yckopeHuto M3 ycTaHaB/AMBaAETCS TakuM 06pa3oM, YTOObI
6blNa BbICOKash BEPOATHOCTb COOTBETCTBUSA Kak TEXHUUYECKUM Tpe6GoBaHMAM, NpefbaB/seMbIiM NPy NPOEKTUPOBaHUN Ha
Bo3felicTBue MP3, Tak U Tpe6GoBaHMAM, NpeAbaBsSeMbIM NPY NPOEKTUPOBaHNM Ha Bo3aelicTBue 3. MeToabl NPOEKTMPO-
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BaHWs. ONUCbIBaEMble B HACTOALEM CTaHAapTe, yCTaHaB/IMBAOT COOTHOLWEHUS MeXAY KpUTEPUSMU NPOEKTUPOBaHNS Ha
Bo3gelictBuss MP3 un M3.

A.2.2 TpoeKTMpoBaHWe C y4eTOM CeliCMUYeCKUX yCnoBuii

A.2.2.2 TlpoekTUpoOBaHue C y4eTOM MPOEKTHOro 3eMneTpsceHuns

MpoeKkTMpoBaHNe C y4eTOM celiCMUYyecknx BO3AeNCcTBUli OCyL|ecTBAETCSA, [MaBHbIM 06pa3oMm, C yYeTOM BO3jeii-
ctBuA M3. MNpy 3TOM pa3mepbl CeYeHNi KOHCTPYKTUBHbIX 3/1EMEHTOB ONpeAenstoTca a COOTBETCTBMM C TpeboBaHMAMN,
YCTaHOBJ/IEHHbLIMWU B COOTBETCTBYIOWNX CTaHAapTax.

MeToabl NPOEKTUPOBaHUSA C y4eTOM BO3gelicTBuii N3 npecnenytoT ABe Lenu:

- obecneyeHne cNoCOGHOCTU COOPYXEHNA NPOTUBOCTOSATL CEiICMMYECKUM BO3AeliCTBUSAM OnpeesieHHOro YPOBHS
6e3 paspyLeHnin nan ¢ MMHUMasIbHbIMN NOBPEXAEHUSAMN, He HapyLaloLWMN HOPMasibHYIO 9KCMyaTaluntoCoOOPYXEeHNS:

- NPOeKTUpOBaHVe C y4eTOM BO3AeiCTBUI YPOBHS M3 [O/KHO BbIMNOMHATLCA TakMuM 06pa3oM, UTO COOPYXeHue
6yfeT nMeTb BO3MOXHOCTb BOCMPUHMMATbL BO34eNCcTBMA ypoBHA MP3 (cM 10.2) ¢ MUHUMaNbHbIMU KOHCTPYKTUBHBLIMU
N3MEHEHUAMMN.

MNMepBas uenb HanpasaeHa Ha o6ecneyeHe 3KOHOMUYHOCTM 3KCMlyaTaLMn C TOM TOUKM 3peHUA, YTO OHa UCK/oYaeT
HEo6X0AMMOCTb NPOBEAEHUA PEMOHTHbLIX PaboT nocsie Npousowelero seMneTpsaceHus. Bropasa uenb Hanpas/sieHa Ha
obecneyeHne 6e30MacCHOCTM IKCNyaTayuu.

Mpy NPOeKTMPOBaHNK C y4eTOM CeiCMNYeCKMNX BO3eiiCTBIUIA CNeKTpasibHble YCKOPEHUS ABAAIOTCA onpeaensowmnm
napameTpoM. Mpn 3TOM MeTO/ NPOEKTUPOBAaHUSA Cy4eTOM BO34eiACcTBUA N3 MOXeT 6bITb yTOYHEH HA OCHOBaHUM UMEIOLLNX-
CSl 3anuceil CNeKkTPOB YCKOPEHWIA.

3anvcu 3emMneTpACceHns A4Na aHannsa BoO BPEMEHHOM 061acTu oTémuparoTca Takum 06pas3om, YToGbl OHU OTpaxanu
OMacHOCTWN ABWXEHUS TpyHTa Npu Bo3aeicTeum N3 Ha nnowaake. Mo pesynbtatam BACO (cM. 9.2). OCHOBHbIe CEMCMUYEC-
Kne BO3JeincTBunsA ypoBHA M3 MoryT onpefensatbCs, Hanpumep, Npoueaypoli gearrperauumn. kotopas onpegenseT BAVsHue
30H pas/IMYHbIX Pa3/IOMOB U CEAICMUYECKNX BO3eCTBUIA HA BO3MOXHOCTbL MPEeBbILEHUS 3a[aHHbIX CMeKTpasibHbIX YCKO-
peHuii. OnpegeneHHble Npy 3TOM Hanbonee cylwecTBeHHble (hakTopbl B6yAyT NpeAcTaB/IAATb OCHOBHbIE CelicMUYeckme BO3-
nencrTeua yposHs MN3.

Ha ocHOBaHUM cBeAeHN 0 MarHnTy4e N pacCTOAHUMN 4,0 ovara 3emseTpsaceHns npu N3 3anncb 3eMmneTpsiceHns ans
aHa/In3a BO BpeMeHHOW 061aCT MOXHO BblGpaTh 13 uMetoLlelics 6a3bl AaHHbIX. Kaxaas 3annck 3eM1eTpACceHns cocTonT
M3 Tpex rpynn 3anucei 3emaeTpsiCeHNs B TPeX NJI0CKOCTAX, KOTOPble NPeACTaBAAOT ABa OPTOroOHa/IbHbIX FOPU30OHTaIbHbIX
KOMMOHEHTa 1 O4UH BEPTUKasIbHbI/i KOMMOHEHT ABVXeHUs. MNpu oT6ope 3anuceii 3eMeTPACEHNS TEKTOHUYECKUE YCI0BUA
(Hanpumep, TN passioma) 1 ycroBuiA yyacTka (Hanpumep, NPOYHOCTb TPYHTOB OCHOBaHMA) UMEIOLNXCA 3annce A0MKHbI
COOTHOCUTBLCA C YC/IOBUAMU NOWAAKN YCTAHOBKN COOPYXeHUS. XoTa 3anmcy 6yAyT COOTHOCUTLCA C LieN1eBoi MarHuTyaoi
1 paccTosiHMeMm, BO3MOXHO, NoTpebyeTcsa ganbHelilwee macwTabupoBaHue 3anuceil ans Toro, 4tobbl o6ecneunBanoch
COOTBETCTBME YPOBHIO CNEKTPa OTKIMKOB M3. OA4HMM 13 BapnaHTOB AB/ISeTCA NPOCToe MacluTabupoBaHue 3annucei Takum
06pa3om, 4TO6bl CPeAHNIA CNEKTP OTK/IM KOE OT ABYX FOPU30HTa/IbHbI X KOMMNOHEHT COOTHOCU/ICS C TOPU30HTaIbHbIM CNEKTPOM
oTkNuKa M3 npu JOMUHUPYOWEM MOJasibHOM nepuoge Kosfie6aHuii CoopyKeHNs.

A.2.2.3 TpoekTupoBaHue € y4eTOM MaKCMMasibHOro pacyeTHOro 3eMseTpsceHuns

MpoekTUpoBaHne Cy4eTOM CEACMUYECKNX BO3/ENCTBUI OCYLLECTBAETCA C Le/bio NpeAoTBpalleHns rnobanbHoro
paspyLleHns COOPYXEHNS WU ero YacTeli, co3gjatolero yrposy 6e3onacHoCTun nogei 1 3KO0rnveckol onacHoCTU npu
CUNILHOM 3eMJ1IETPSACEHUN BbICOKOV UHTEHCUBHOCTU. LleNlb 6e30MacHOCTN ONpeAenseTca Kak BEPXHAA rpaHula rogoson
BEPOAAITHOCTM paspylleHnss B pe3ysibTaTe CeiiCMMyYeckoro Bo3aeincTems.

[ns Toro 4to6bl NPOEKTUPOBaHVE C yYeTOM BO3AelCTBUIA ypoBHA MP3 cooTBeTCTBOBa/O LensamM 6e30nacHocTy,
MeTOo[, NPOEKTUPOBAHWS N CBA3AHHbIE C HAM KPUTEPUM yUUTbIBAIOT HeonpeaeneHHOCTb CeMCMUYEeCKNX BO3AeiCcTBuii n
xapakTep 3aTyxaHus CeliCMUYECKNX BOJIH, Harpy3ouHble athdeKTbl 1 CBOWNCTBA KOHCTPYKLUN COXPaHATL MPOYHOCTL. Kpome
TOro, y4MTbIBaIOTCSA CMCTEMATUYECKME MOrPeLlHOCTU, CBA3aHHble C CeICMOTEKTOHUYECKM MOe/TMpoOBaHneM.

BbI60p 3anncu 3emsieTpACeHns A1 aHanm3a BO BpeMeHHOW 061acTv Npy BO34eincTemm ypoBHa MP3 ocyulecTsns-
eTCsA B COOTBETCTBUM C METOAOM MPOEKTMPOBAHUA Ha Bo3gelicTBue MN3. NnpuBeAeHHOM B NPUIoXeHUn A.2.2.2.

A.2.3 KaTeropusa celicMn4yeckoro pmcka

[ns nsamepeHus BO3AeiCTBUA HA MOPCKME COOPYXEHUSA NCMOJb3yeTCA CNeKTpasibHOe yCKOpeHne NoOBTOPSIEMOCTbIO
1000 net npu nepuoge konebaHua 1,0 c. B Tabnuue 1 npeacraBrieHbl 30Hbl CENCMUYHOCTY NAOLWAAKA B 3aBUCUMOCTMU OT
CMeKTpasbHOro yCKOpPeHus. Bcuny Toro, YtocnekTpasbHOe yCKOpPeHMne ABASieTCA OTK/IMKOM OCLUNATOPa COAHOM CTeneHn
cB060/bl, OHO 6oslee pesieBaHTHO A/18 onpejesieHns CeiCMUYEecKoro Bo3AencTBusA, YeM Apyrue napameTpbl, Takme Kak
NMKOBOE YCKOPEHMe rPyHTa uiv NnnkoBasi CKOpocTb rpyHTa. Mepuopa 1.0 ¢ ncnonb3yeTtcs B BUAY TOroO, YHTO BO MHOTUX pPermo-
Hax CrnekTpasibHOe ycKkopeHue nostopsemMocTbio 1000 et npm 1.0 ¢ M 3HAYEHUA NUKOBOrO YCKOPEHUA rpyHTa 3a 1000 net
6yAyT UMeTb CONOCTaBUMYIO MarHutyay.

Mepuop nosTopsiemoctTy MP3 onpegenseTca KOCBEHHO, UCXOAA U3 LLeN1IeBO BEPOATHOCTU paspyLleHns 1 pesynbTa-
TOB BACO C y4yeTOM yCnoBuii nnowaskm ycTaHOBKU COOpYXeHus. NMepuog nosTopsiemocTy M3. B CBOKO ovepeab, onpeaens-
eTCs Ha OCHOBaHUM TpeboBaHWi, NPeabAB/IAEMbIX K COOPYXEHUIO B 4aCcTV BO3MOXHOCTU BblAepXUBaTb 3HAUUTE IbHbIE
nedopmMauunu, Bbi3BaHHble MP3.

MpoeKTMpoBaHMe C yHETOM CeACMUYECKUX BO3AENCTBUI HAUMHAETCA C ONnpeaeneHnsa 3HavyeHunii Lenesoi roaoso
BEPOAATHOCTM pa3pyweHus Pf. JaHHbIl nogxoa oTanyaeTcsa oT pacyeTa no koaduuymeHTam Harpy3ok v CONnpoTMB/EHUS,
rae uesesas rofoBas BEPOATHOCTb pa3pyLleHns NPUMEHAETCA Ha YPOBHE 3/1eMEHTOB KOHCTPYKLUA. YNPOLWEeHHbIA naeta-
NIN3NPOBaHHbIV MeTOAbl NPOEKTUPOBAHMA OCHOBaHbI HA TOM. YTO MPOEKTUPOBaH neHa BosgelictBne MP3 f0/1XKHO cCOOTBET-
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CTBOBAaTh Lie/1eBOI ro40BO BEPOATHOCTU paspyLlleHNs KOHCTPYKLMK. PekoMeHayeMble LesieBble rofoBble BEPOATHOCTH
paspyLleHns nepeyuncnenbl BTabnmue 2 noTpaxaroT UMEOLWMACA ONbIT B MPOEKTUPOBaHUM MOPCKNX COOPYXEHUI ANS cei-
CMUYECKM aKTUBHbIX PErMoHOB.

A.3 YNpouweHHbIi MeToa NPOEKTUPOBAHUS C YYETOM CEWCMUYECKUX YCNOBUMA

[eTanbHblli METOA NPOEKTMPOBAHUA C YHETOM CeACMUYECKUX YC/I0BUI BKNOYAEeT onpeAenieHHoe KONYecTBO aTa-
MoB 1 CBAA3aHHbIX C 3TUM NPOBEPOK, MPU3BaHHbIX rapaHTUpPOBaTb JOCTVKEHNE Liesn. YNPOLWEeHHbIW MeTo/ pa3paboTaH Ha
OCHOBE [leTa/IbHOro MeToa C NOMOLLbIO MOAENIMPOBAaHNA C UCMO/b30BaHNeEM Arana3oHa BXO4HbIX NapaMeTpoB nHaane-
Xalwero ocpefiHeHVUsi pe3ynbTaTtoB. OCHOBHbIe 3Tanbl pa3paboTkM YNPOLEHHOro MeToa NpuBefeHbl HUXeE.

B ynpoueHHOM MeToe NPOeKTUPOBaHNe OCHOBbIBAETCS Ha CeliCMNYECKUX KapTax, 0TO6paXatWwmnx cnekTpasbHble
YCKOpPEeHUsi C nepnoaoM NOBTOPsieMOCTM OA4MH pa3 B 1000 fieT. BMecTo npoBeAeHns BACO. Mpu onpeaeneHnmn cnekrTpasb-
HbIX YCKOpPeHnii ypoBH MP3 no aTum kapTam crnegyeT yuuTbiBaTb, UYTO:

- CMeKTpas/ibHOe yCKOPeHNe N3MeHsAeTCs Npu N3MEHeHUn neprnoga NoBTOPSAEMOCTM OT OfHOro pasa B 1000 net Ao
nepuoga nostopsiemoctn 1/P, AnA COOTBETCTBUSA LeNeBOli BEPOATHOCTU paspyLlUueHuns.

- NonpaBoYHbI KO PULMEHT Cc, NPUMEHUMbIN KCMeKTPasribHOMY YCKOPEHUIO YPOBHA MP 3, COOTBETCTBYET Nepuno-
ay nostopsiemoctu B 1/Pf (cm. pasgen 8).

Mpun pa3paboTke yNnpoWEHHOro meToja NPOeKTUPOBAHUA BbllEN3N0XeHHOe 6bl/1I0 CMOAENMPOBAHO Ha OCHOBE
MNCMO/Ib30BaHNA C MOMOLLbIO LiesieBblIX BEPOSATHOCTel paspyleHus (CM. Tabnvuy 2) v WUPOKOro Anana3oHa 3HavyeHuit
HaK/I0Ha KPUBOI CEMCMNYECKON ONAacHOCTW. Ha OCHOBaHMM 3TUX pe3y/ibTaToB 6blN BbIYMCNEHbI CPpeAHNE MacwTabHble
koaphuumnenTbl WALE, npuBegeHHble BTabnuue 9. Takum o6pa3om, MmaclutabHble KOathrUNeHTbI, NpUBeAEeHHbIe B Tab-
nvue 9. COOTBETCTBYIOT LefIeBbIM BEPOATHOCTAM paspylleHus, NpuseeHHbIM B Tabnuue 2.

Mpu pa3paboTke ynpolieHHOro MeToja NPOeKTUPOBaHUA nepuog noBTopsieMocTu M3 6bin cmMofenvpoBaH ANs
LeneBblX BEPOATHOCTEN pa3pyLleHus, NpuBefeHHbIX B Tabnuue 2. aAnanasoHa 3Ha4eHU HaK/IOHa KPUBOW ceiicmmnyeckom
onacHoCcTW v AnanasoHa 3HayeHuit Cr MonyyeHHble nepuodbl NoBTopsseMocTn M3 NpoBepsa/MCcb Ha COOTBETCTBME TOrO,
UYTO OHU BbillE, YeM MUHVMa/IbHbIE NEPUO/bl MOBTOPAEMOCTU, YKa3aHHble B Tabnuue 11. Ha oCHOBaHMM 3TUX pesynbTa-
TOB yCTaHOBJ/IEHbl MakKCMMasibHble AONyCTUMble 3HaveHua Cfcneaytouwme:

- 2.8 — ANs coopyXeHwuii ¢ ypoBHeM Bo3aencTBus L 1;

- 2.4 — nA coopyxXeHuit c ypoBHem Bo3geicTeus L 2:

- 2.0 — aNnA coopyxeHuit ¢ ypoBHeM Bo3gelicTeus L 3.

A.4 [leTaNbHblii MeTOA NPOEKTUPOBAHUSA C YYETOM CENCMUYECKUX YCIOBUIA

A.4.1 BepOSITHOCTHbI/ aHann3 ceicCMMYeCcKo onacHoCcTH

BACO. Kak npaBu/10, NPOBOAST C MOMOLLbIO CMeLuasibHOro NPOrpamMMHOro o6ecneyeHmns o caeayoWwnumMmn BXoaHbI-
MU napameTpamu:

- onpejeneHne o4aroB 3eM/IeTPSCEHNS KaK pa3/IoOMOB, Tak U pacnpefesieHHbIX 04aroB 3eM/IETPACEHUSA, He NPUMu-
CbIBaeMbIX HanpsiMyto N3BECTHOMY pasfioMy. [lns KaxA0oro oyara 3emMaeTpsiceHust onpegensieTcs MakCMasibHast MarHuTy-
Aa;

- AN1A KaXAoro ovara 3eMsIeTpPSCEHUA onpeAensieTcs rogoBas YacToTa ero BO3HMKHOBEHMSA B 3aBUCUMOCTY OT Mar-
HUTY/bI.

- onpejeneHne 3aTyxaHusa Kofie6aHWa TPyHTa MpU 3eM/IeTPACEHUWU, BK/OYas pacnpejesieHne BEPOSTHOCTU
(06bIYHO NnorapuMnUyeckn HopmasbHoI), NnpeacTaBnsoLWell HeonpeaeneHHOCTb CNPOrHO3MPOBAaHHOIO ABMXEHNSA TPYH-
Ta Ha nowajake yCTaHOBKM COOpPYyxeHus. COOTHOLWEeHUsA ANA 3aTyxaHus paspabaTbiBalOTCSA Ha OCHOBaHWM 06paboTku
MMEILUXCS CTATUCTUYECKUX AAaHHbIX ABUXEHUSA TPYHTA NPY 3eM/IeTPSICEHMAX, NPOU3O0LLIEALWNX B CXOAHbIX reosiornyec-
KMX 1N TEKTOHUYECKNX YCITOBUAX.

Mpu npoBegeHnn BACO. BepOATHOCTU, CBA3aHHbIE CO 3HAYEHVAMM ABWKEHUSA TPYHTA, BbIYMCASAIOTCA NyTeM 06be-
AVHEeHUs BEPOATHOCTel ABMXEHUS TPyHTa U3 MHOrMx oyaros. CriejoBaTeslbHO, BEPOSITHOCTU ABWKEHUSA TPYHTOB He CBS-
3aHbl C KOHKPETHbIM pPa3/IoMOM WAN CeliCMUYeCKNM cobbITeM. HecMOTps Ha TO. YTO MPUMEHEeHWe OXWUAAeMOoro
ABWKEHUSA TPYHTA, BbI3BAHHOTO CU/IbHEWLIMM 3eMeTPsiCEHMEM, NPOM30LLEALWNM HernoAaneky, Ha 6vxkaiiluem passiiome
npefcTaBnseTcs KOHCEPBATMBHbIM, 3T 3HAYE€HNA MOTYT OKa3aTbCSl 3HAUYNTENIbHO MeHblle 3HaYeHWU ABUKEHUS TPYHTA,
onpe/fesieHHbIX C NOMOLLI0 BEPOATHOCTHOrO MeToAa. 3TO OTYacTu cnpasBeA/IMBO, eC/iM caMoe KpyrnHoe 3eMaeTpsceHne
Ha 6nuxalillemM passiome cBA3aHO C 60/1ee KOPOTKUM NeproomM NoBTOPAEMOCTU, YeM TO. UTO PaCCMBTPMBAETCA B BEPOAT-
HOCTHOM MeToge, Wan ecniv naowazka nogBepxeHa ceicMnuYeckuMm BO3AeliCTBUAAM CO CTOPOHbI HECKOJIbKUX PB3/IOMOB,
KaXAbliA 13 KOTOPbIX OKa3blBaeT B/IMSHME HA O6LLYl0 BEPOSITHOCTb MpeBblWeHUs. [IPOTUBOMNOMOXHbIN pe3ynbTaT BO3MO-
XEeH. KorB nepuno/ NOBTOPAEMOCTM KpyrMHeiillero semeTpsaceHns Ha 6vxaiwem passioMme ropasfo Bbllle, YHeM OXuaa-
eMblii Nnepnoj NoBTOPSEMOCTU ABWXEHUS TPYHTA.

Mpoueaypa BACO MoXeT NPUMeHATLCA A9 onpeAenieHns Kak ropu3oHTaNIbHOro, Tak 1 BEPTUKaSIbHOTO KOMMOHEH-
Ta ABWXEHUA rpyHTa. ANlbTEPHATUBHO 3HayYeHWe BepTUKa/IbHON KOMMOHEHTbI ABWXEHUSA TPyHTa MOXET OLeHMBaTbCA Ha
OCHOBE OTHOLLUEHWUI, yCTaHOBJ/IEHHbIX /19 BEPTUKANIbHOIO Y FTOPU3OHTA/IbHOTO CMeKTpasibHbIX YCKOPEHWA.

OTHOLWeHe MexXAy CpejHUM NepuoAoM NoBTOPSAEMOCTU (MW BenmynHol, o6paTHoli cpeAHeilt YacToTe noBTope-
HWS) U LenieBOi rofoBoli BEPOSATHOCTM MpeBbIWeHNs onpeaensietcs no dpopmyne (8) nnm (A.1)
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Mpn 3HaYeHNsAX BEPOATHOCTU paspyLleHNs, KOTOPble YYNTbIBAIOTCA NPU NPOEKTUPOBaHUMN C Yy4eTOM CencMnYecknx
YCNOBUWIA, pasHuLa Mexay pesynbTaramu. nonyvyaembiMu no popmynam (8) n (A.1) npeHebpexmmo mana.

A.4.2 [eTanbHblii MeTOA NPOEKTMPOBAHMUA

YunTbiBasi, YTO LeneBas rofoBasi BEPOATHOCTb paspylieHnsa pasBHa Pf. rogqoBas BepoOATHOCTb BO3AECTBUSA YPOBHSA
MP3 gomkHa 6bITb HXe PfucooTBeTCcTBYOWMI Nepruod noBTopseMocTn MP 3 gosixeH 6biTb 60nblue 11Pf. Mogo6Hoe yBe-
nuyeHne nepuoga nostopseMoctn MP3 Heo6x0AMMO ANA y4yeTa cryyainHoCTell n HeonpegeneHHOCTell celcMMyYecknx
BO3/eCTBUI N XapaKTePUCTUK COOPYXEHUST; laHHble HeonpeaesIeHHOCTU He YYTeHbl Ha KPUBOW CeiCMUYeCKOi onacHoCTH
M HEU3MEHHO NPUBOAAT KYBENNYEHNIO BEPOATHOCTY paspylueHns. CBsA3aHHOe C 3TUM yBe/In4eHne nepmoaa noBTopsemoc-
T MP3 B OCHOBHOM 3aBUCUT OT ABYX (haKTOPOB.

- OTHOCUTE/IbHON 3HAYMMOCTU AaHHbIX AONO/IHUTENIbHBLIX HEONPEAENEHHOCTeN (BblpaXeHHbIX orapuMmnyecknm
CTaHAapTHbIM OTK/IOHEHUeM 4 r );

- Hak/I0Ha KpuBOIi celicMuyeckoi onacHocTu eR npwu P(.

B geTanbHOM MeTO/e NPOeKTUPOBaHMSA, NONPaBOYHbIY KO3 PULMEHT NPUMEHSETCA K CpeiHeMYy crnekTpanbHOMY
yckopeHuto ans nepuoga [ = 7dom ¢ BEPOATHOCTLIO NpeBbllWeHNsA, paBHoi Pf. B Ta6nuue A.1 npeacTaBieHbl 3Ha4eHNs
nonpaBo4HoOro koadpcumuymnerHTa Cc kak dhyHKLMM OLR 1 HaknoHa KpUBOI ceiicMnyeckoil onacHocTn aR. 3HaveHne paBs-
Hoe 0.3. cuMTaeTca TUNUYHbLIM AN HeonpeAesIeHHOCTEN, He YUTeHHbIX KPUBOW CeliCMUYEecKOol OnacHOCTWU, Hanpumep
HeonpeAeneHHOCTU CNOCOGHOCTU AiethOpMMPOBATLCA B HE/IMHEHbIX cucTemax. [laHHble 3Ha4eHUs NonpaBoOYHOro KO-
cuyneHTa Cc ABNAOTCA OCHOBOM OKPYINEHHbIX 3HAYeHWI, npeacTaBieHHbIX B Tabnnue 10. Heo6XxoAMMO OTMETUTb, YTO
HeonpeaeneHHOCTU MOTyT BapbMpOoBaTbCA A8 CTa/lbHbIX CTaLMOHAPHbIX COOPYXEHWI i hepMeHHOro Tuna, rpaBUTaLnoH-
HbIX COOPYXeHU napyrux tunos MHIC. B cnyyasnx, korga pacyeTt ceicMn4eckoro Bo3felicTB1UA U yCTORYMBOCTN COOPYXe-
HUA aBnsieTca 6Gosnlee HeonpejesieHHbIM, HeO6XOAMMO TMPUMEHATbL 6o0siee  BbICOKME 3HAYE€HUS MNOMNPaBOYHOrO
koadhpuymeHta Cc. AnbTepHaTUBHbIE KOPPEKTUPYIOLWMe hakTopbl (Hanpumep, ycunmearolieecsa yckopeHme unm tpebye-
MO€e CMeLLeHNe)MOryT 6bITb MOMYyYEHbl U MPUMEHEHbI K3/1IEMEeHTaM KOHCTPYKLUNUCHan601bwWMMnHeonpeaeneHHOCTAMM.

Ta6nuya Al — MNonpaBo4Hblli KOadnumeHT CcAns cnekTpasbHOro yckopenus MP3

MonpaBoYHbIl KOIDPULUNEHT ANS »H

3HaueHue
1.75 2.0 2.5 3.0 3.5
0 1.00 1.00 1.00 1.00 1.00
0.2 1.08 1.07 1.05 1.04 1.04
0.3 1.20 1.16 1.12 1.10 1.09
0.4 1,35 1.28 1.20 1,18 1.16

[ns pacyeTa COOTBETCTBYIOLWEr0 CNEKTPaIbHOIo yckopeHuss MP3 npuMeHATCA nonpaBoYHblie KO3(hhULMEHTbI
CMeKTpanbHOro yCKOpeHus, pekoMeHaoBaHHble B Tabnuue 10 nnm tabnuue A.1l. AnbTepHaTUBHO BO3MOXHO BbINONHUTL
pacyeT MonpaBOYHbIX KO3 PNUNEHTOB, NMPUMEHNMbIX HAO60POT, T €. K r00BO BEPOSITHOCTW paspylueHus P, BMecTo
nonpaBoYHbIX KO3I(PAPULNEHTOB, NPUMEHUMbIX K CMIeKTPasibHOMY yckopeHuto. B Ta6nuvue A.2 npefcraB/ieHbl paccumTaH-
Hble nonpaBoYHble ko3 thunLmeHTbl P(Kak hyHKUMS Hak/OHa KpUBOI ceiicMuyeckoli onacHoCcTn ANns aLR paBHoii 0.3. Takxe
BTabnuue A.2 npusegeHbl Tpebyemble nepnoabl NoBTOpsAeMoCcT MP3 Ans coopyXeHuii ypoBHS Bo3aelicTeuu L 1. ncxoas
13 TOro, YTO LeneBas rogoBas BepOSATHOCTb pa3pylweHus coctaenseT 1/2500.

Ta6nuya A.2 — MNonpaBouHblii koaduuneHT ana P,

MonpaBoYHbI KoadhdurLmeHT ansa P( Mepuog nosTopsiemocTn MP3*

ak P, » 1/2500
1.75 2.12 5300
2.0 1.59 4000
25 1.33 3300
3.0 1.22 3100
3.5 1.19 3000

* Mepuog noBTopsaemMocTn MP3 4N COOpYyXeHNA ypOoBHA BO3aelicTBUA L 1c LeneBoi roaosoli BEpPOATHOCTbIO pas-
pywenusa Pf=4 10-4.
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Kak a ynpoLieHHOl, Tak 1 BAeTa/lbHOW MeToANKe NPOEKTMPOBaHUA Ha celicMmyeckoe Bo3AelicTBue, Nnepruos NoBTo-
psemocTun M3 onpegenserca Takmm o6pa3om, UTOGbI COXPaHANCA 6anaHc Mexay NpPoeKTMpOBaHUEM C y4yeTOM BO3Aei-
cTBWUiA ypoBHA M3 1 MP3. Mpun Hannuum nofo6HOro 6anaHca COOPYXeHue, CNPOEKTUPOBAHHOE C YH4ETOM BO3AENCTBUS
ypoBHSA M3. nMeeT 60/bLUYI0 BEPOATHOCTb COOTBETCTBUA NPOEKTHbIM TpeboBaHMAaM MP 3. laHHbI KpUTEepuUii cnoco6CTBY-
eT coKpaleHMI0 3aTpaTHbIX LMKI0OB NPOEKTUpOBaHMA 1 yaoBneTBopsieT uenu 6esonacHoctn MP3.

[na onpepeneHus BosgeicTBuA, nognagatouiero nog tpe6osaHus M3, yMeHbllaeTcAa COOTBETCTBYlOLlee Chek-
TpanbHOe yckopeHne MP3 nocpeacTBoM KoadhduumeHTa ceiicmuyeckoro 3anaca C,, KOTopblii npeacTaBnisieT co6oi nme-
loWMiics 3anac HafeXHoCTV Npu BO3AelCTBMAX, NpeBblllaloWmnx ypoBeHb M13.

MpegycmatpuBaloTCca cnegytolmne 3anacbl HaJeXHOCTH:

- SIBHO BblpaxXeHHble KO3(hMULNEHTbI 3anaca HafexXHOCTN B pacyeTHbIX YpaBHEHUSX, MPUMEHSAEMbIX B MPOEKTUPO-
BaHNM 3/1EMEHTOB KOHCTPYKLUIA COOPYXEHWUIA;

- KOCBEHHbIi 3anac HafeXHOCTU B MPOEKTUPOBAHUN 3/1IEMEHTOB KOHCTPYKLWIA COOpPYXeHWii, Hanpumep pasHuua
MeXAy HOMWHaNbHOW 1 pacHeTHOW MPOYHOCTLIO MaTepuana;

- 3anac Ha o6y NPOYHOCTb U YCTONUYMBOCTb COOPYXEHUS;

- CMOCOBHOCTb COOPYXEHUA BOCMPUHUMATb 3HaUYUTe IbHble HeslMHeliHble aechopmaymnu.

Tak Kak celicmuyeckunii koapduuymneHT 3anaca CraonxeH 6bITb onpeaeneH A0 NPOEKTUPOBAHUSA Ha ceiicmuyeckme
BO3/eliCTBUSA, YKa3aHHbI Bbllle 3anac HafeXHOCTU JO/KeH GbITb paccHMTaH MO M3BECTHbIM AaHHbIM O NMPUMEHSIEMbIX
MaTepuanax, NPOEKTHbIX KPUTEPUSAX U apXUTEKTYPHO-KOHCTPYKTUBHOMY TUMY COOPYXeHUs. 3anac HagexHoCcTu cTaumo-
HapHbIX CTa/IbHbIX COOPYXEHWA Mexay ypoBHAMU MP3 1 M3 MoxeT HaxoaMTbesi BnpeaenaxoT 1.1 40 2.8. MeHblue 3Have-
HUA C, COOTBETCTBYIOT COOPYXEHUSAM C MUHUMasIbHbIM 3anacoM HaAeXHOCTU U He3HaYUTeNbHOW NoAaT/IMBOCTbLIO, B TO
BpeMms Kak 60/1blve 3HaYeHNS COOTBETCTBYIOT COOPYXEHUSAM C BbICOKMMU MoKasaTeNsaMuy 3anaca HafleXXHOCTU 1 noaatnun-
BOCTMW.

Mpn NpoeKkTMpOBaHUN CeNCMUYECKOro BO3aeiNcTBUS No geTasibHOMY MeToAy AOMyCcKaeTCsl NpuHMMaTh 1to6ble 3Ha-
yeHua C, npu ycnosuu, YTO pacyeT Ha Bo3geicTBne MP3 yaoBneTBOPSET UMEILWUMCA KPUTEPUAM.

3aBbllleHHOe 3HaYeHne KoahdurymeHTa celicmmyeckoro 3anaca CrmMoxeT NPUBECTU K3HAYNTE/IbHbIM U3MEHEHUAM
B pe3ynbTaTe NPOBEePKM Ha COOTBETCTBME Tpe6oBaHNsAM MP 3, uTo yBenmunBaeT 3aTpaTbl HA NPOEKTUPOBaHMe BBUAY HE06-
XOA4MMOCTU BbINO/IHEHNSI MOBTOPHbLIX PacyYeTOB C MEHbLUMM 3HavyeHuem Cr.

C Apyroi CTOPOHbI, 3aHMKEHHOe 3HaveHne CrmMoXeT NPUBECTU K MPUHATUIO KOHCEPBAaTUBHbIX MPOEKTHbIX peLleHni
(6onee goporve peweHns), 4TO NO3BOJIUT SIETKO NPOITM NPOBEPKY Ha COOTBETCTBME TpeboBaHMsaM MP3.

Tpe6oBaHUA K HA3HAYEHUID MWHUMasbHbIX NepuoaoB nosTopsemocTu M3. NnpuBefeHHble B Tabnuue 11, AOMKHbI
ob6ecneynBaTb BbINO/IHEHVE 3KOHOMUYECKNX Liefieli MPOEeKTMPOBaHUA C y4eTOM BO3AelicTBUA ypoBHA M3 1 HegonyweHns
paspyLleHna COOPYXeHNS B XOAe HaCcTO BO3HUKAIOLWMNX CECMUYECKNX ABNEeHUI (CM. A.2.2.2). MUHUMaNbHble TpeboBaHus,
npeacTaBfieHHble BTabnuue 1 1. Takke KOCBEHHO HanpaB/ieHbl Ha yA0B/1eTBOPEHMeE Liesielt 6e30nacHOCTH NPY NPOEKTUPO-
BaHWUW C y4eTOM BO3/elicTBUIA ypoBHA MP3. [laHHble Tpe60oBaHMA MOMYT BbICTyNaTb Kak perynpyioLine BTex 061acTax Kpu-
BOli ceicMnYecKoi onacHoCTH, rae oHa MMeeT HeGO/bLIOW HaK/MOH (CM. PUCYHOK 4).

A.4.3 AHanuns oTknuka nnowagkn

CneKTpbl YCKOPEHWIA Niowaakn MoryT onpeaensaTbCs NyTemMm 4YMC/I0BOro MOAEe/IMPOBaHNSA MO anroputmam 3KBMUBa-
NIEHTHOT O NINHEAHOT0 UK HeNMMHeiHOTo aHanM3a ¢ UCNosib30BaHNeM Mojesell rPyHTOB OCHOBaHUS. AHa/IM3 OTK/IMKaA M0~
Wwaaku BKtoYaeT B cebsi OLeHKY pacnpocTpaHeHUs nonepeyHbIX BOJIH Yepes onpeAesieHHble C/I0M TPYHTOBOIO OCHOBaHUSA,
CKOPOCTb MonepeyHbIX BOSH UM MOAYS CABUTa, NIOTHOCTU FPYHTa U ANHAMUYECKUX XapaKTepuUCTUK rpyHTa. ns npose-
AeHVA aHanusa TpebyeTcsa pelweHne ypaBHEHUNA ABUXEHUSA C UCMONIb30BaHNEM AUHAMUYECKUX CBOCTB FPYHTOB.
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MpunoxeHue OA
(cnpaBoyHOE)

CBefeHNss 0 COOTBETCTBUU CCbI/TIOYHbIX MEXIOCYAapCTBEHHbIX CTaHAAPTOB
MeXAyHapoAHbIM CTaHAapTam, UCMO/b30BaHHbIX B KAYECTBE CCbIIOYHbIX B NPUMEHEHHOM
MeXAyHapoaHOM cTaHaapTe

Fa6nwmya OA1

O603Ha4eHne CCbUI0HHOro CreneHb

O603HaYeHVie ¥ HAMMEHOBAHWE CCbIIOYHOTO MeX/AyHapPOAHOIo CTaHAapTa
MEXroCyapCTBEHHOTO CTaHAapTa  COOTBETCTBUS

FOCT P 54483—2011 NEQ ISO 19900.2002 «HedTsAHas v razoBasi NPOMbILIEHHOCTb. O6wune
Tpe6oBaHMA K MOPCKUM COOPYXEHUAM»

FOCT P 55311—2012 — .
+ COOTBETCTBYIOLWMIA MEXAYHAPOAHbIA CTaHAAPT OTCYTCTBYET.

MpumeyaHune — BHacTosweli Tabnvue NCNONbL30BaHO creaytolee yc/ioBHOe 0603HayYeHne CTeneHn cooT-
BETCTBUSA CTAHAAPTOB:
- NEO — HeakBMBaNEHTHbIA cTaHAapT.
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FOCT P 57123—2016
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