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BBepeHve

Temnbl OCBOEHNSA YrNeBOAOPOAHbIX PecypcoB wWwenbga Poccuiickoin ®eaepaunn npegonpefenunm He-
06X04MMOCTb CO3[jaHNsi CEPUN HOPMATKBHbIX JJOKYMEHTOB, B MOJIHOM Mepe obecrneymBaroLwmnx npoLecc npo-
eKTVpOBaHUSi 06HLEKTOB 06YCTPOVCTBA MOPCKUX MECTOPOXAEHWIA HeddTn 1 rasa.

B Poccuiickoli defepaumn Havata akTuBHas pa3paboTka HauvoHabHbIX CTaHAapToB B 06/1acTM MOp-
CKOl HedpTerasofobbiun, KoTopas B COOTBETCTBMM C MPUHLMNAMU HaLMOHa/IbHOW CTaHjapTu3auuu OCHO-
BbIBAETCA HA MPUMEHEHUN MEeXAYHapOAHbIX CTaHAapTOB, a Takke YYUTbIBAET MHOTOMEeTHU HaKOMMeHHbIN
OTeYeCTBEHHbI ONbIT MPOEKTMPOBaHMUSA, CTPOUTENLCTBA W 3KCMIyaTauun MOPCKUX HedTerasonpoMbIC/I0BbIX
COOPYXEHUIA.

Llens pa3paboTkn HacTosLero ctaHgapTa — obecneyeHne 6e30nMacHOCTY MpK OCyLLLEeCTBNEHUN paboT
MO OCBOEHWI0O MOPCKMX MECTOPOXAEHWA, pacnofioXeHHbIX Ha Lenbde Mopei (B TOM 4ucre 3amep3atoLmx)
Poccuiickoli ®epepauun, nyTem MOBbILLEHNA HAAEXHOCTW 3KCnayaTauum MOPCKUX HedTerasonpoMbIC/I0BbIX
COOPYXEHUIA, a TakKe MOBbILIEHNA KayecTBa UX NPOEKTMPOBAHNA 3a CYeT yyeTa CeliCMMYecKkux YCnoBuid pai-
OHa aKcnayaTauuu.

HacTosAwwmii ctaHgapT sBAseTca MoANGMLMPOBAHHBIM M0 OTHOLIEHWNIO K MeXAyHapogHOMY cTaHfapTy
MCO 19901-2:2004 «HegTsAHaA 1 rasoBas NpOMbIWAEHHOCTb. CneunanbHble TpeboBaHMA K MOPCKMM CO-
opyXeHuam. YacTb 2. MeToapbl U KpUTEPUM NPOEKTMPOBAHMWSA C YH4ETOM celicMuyecknx ycnosuii» (ISO 19901-
2:2004 «Petroleum and natural gas industries. Specific requirements for offshore structures. Part 2: Seismic
design procedures and criteria») u paspa6oTtaH B pa3BuTne Tpe6oBaHUA HOPMATUBHbIX NMOSIOXEHWI OCHOBO-
nonaratowero FOCT P 54483—2011 (MCO 19900:2002) «HepTAHas M rasosas NpOMbIWIEHHOCTb. [lnart-
chopmbl Mopckue ans HedTerazofobbium. O6wWme TpeboBaHUSA». MONOXeHWs, yuyuTbiBaloLWmMe 0CO6EeHHOCTH
HaLMOHanbHOM cTaHAapTM3aLmum 1 cneynguky HauMoHaIbHOW NPakTUKK B 06/1aCTU NPOEKTUPOBAHUSA MOPCKUX
Hed)TerasonpoMmbIC/0BbIX COOPYXEHWI, NpUBeLeHbl B fONONHUTENbHbIX CTPYKTYPHbIX 3aneMeHTax 7.2.4,10.3,
10.3.1, 10.3.2 n TepMuHonornyecknx cratbax 3.13. 3.20. 3.28. DTn AOMNOMHUTE/IbHbIE MOJIOXEHUS N TepMu-
HoMorMyeckne crtaTby 3aknioUeHbl B paMKu U3 TOHKUX IUHWUIA. TIYHKT 7.2.4 BK/IKOYEH B COOTBETCTBUM C Tpebo-
BaHuAMK nogpasgena 6.8 Cr 11-114—2004 «/HXeHepHble U3bICKaHUSA Ha KOHTUHEHTa/IbHOM LWesnbge s
CTpOUTENbCTBA MOPCKMX HEQITEra3onpOMbIC/IOBbIX COOPYXEHW» B 4aCTU HEOBXOAUMOCTH BbINOSIHEHUA KOM-
nAeKcHbIX paboT No oueHke ceiicMuUyeckoli onacHoCTW (CeliCMMYEeCcKOMY MUKPOPaioHWPOBaHWIO) NAoLaaKu
yCcTaHOBKM coopyxeHus. Mogpasgen 10.3. Bkaoyasa nyHkTbl 10.3.1 1 10.3.2. fo6aBsieH B COOTBETCTBUU C Tpe-
6oBaHusAMYM nogpasgena 4.12 CIM 58.13330.2012 «'mgpoTexHnyeckme coopyxeHns. OCHOBHbIE MOIOXEHMS.
AkTyanusmpoBaHHasa pegakumst CHulM 33-01—2003» B 4acTu NPMMEHEHUS aBTOMaTU3NPOBAHHON CUCTEMbI
MOHWUTOPUWHIa TEXHWYECKOrO COCTOSIHUA COOPYXEeHWi, B TOM Yucne AN pelleHns 3agay npegynpexgeHus n
YMEHbLLEHNS ONacHOCTN aBapwil ANA XNU3HW N0Le 1 X 300p0oBbs, yllepba MyLLEeCcTBY 1 OKpyxXaloLeii cpe-
fe. TepmuHonoruyeckune ctatbn 3.13. 3.20, 3.28 gobasneHbl, NOCKO/LKY onpefenseMble TEPMUHbI HAXoaaT
npyMeHeHne B HACTOSLLLEM CTaHAapTe.

B uenax ynyuyleHuss NOHWMAaHWA MNONb30BaTENSAMU HEKOTOPbIX MOSIOXKEHUA WU TEPMUHOMNOTNYECKUX
cTaTell HacTosLLero cTaHjapTa, a Takke ANns ydyeTa TpeboBaHW POCCUIACKMX HOPMATUBHbLIX AOKYMEHTOB U
0TeYeCTBEHHOW cneundukn NPOEKTUPOBaHNA MOPCKNX HEHTErasonpoMbICI0BbIX COOPYXEHWI B TEKCT BHece-
Hbl U3MEHEHUS U [OMNO/IHEHNS, BblAE/IEHHbIE NONYXUPHBIM KyPCUBOM.

B HacToswuii cTaHgapT He BKIHOYEHO GOMbLUIMHCTBO HOPMATUBHBIX CCbI/IOK BBUAY OTCYTCTBUSI NPUHSA-
TbIX TAPMOHU3MPOBaHHbIX HALMOHA/bHbLIX CTAHAAPTOB, & Takke reorpatuyecknx 1 NPUPOLHO-KINMaTUYECKNX
0CO6EHHOCTEN pacnosioXeHns KOHTUHEHTaNbHOrO Wwenbga Poccuiickoi egepaunn.
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HALWOHANBbHBW CTAHALAPT POCCUMCKOWN OELEPALUMN

HedTaHan n razosas NPOMbILLIIEHHOCTb
COOPYXEHUA HE®TEFA30OMNMPOMbIC/TOBbLIE MOPCKNE

MpoekTMpoBaHWe C Yy4eTOM CeiCMUYECKUX YCOBUIi

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

NaTa BBegeHnsa — 2017—06—01

1 O6nacTb NPUMEHEeHUs

HacTosiwumii cTaHgapT ycTaHaBnMBaeT Tpe6GoBaHuA AN1A onpefesieHns MeToAMK U KpUTepreB MpPoeKTu-
poBaHMA C Y4yeTOM CelCMUYECKMX YCMOBUIA KOHCTPYKLMIA MOPCKMX MedhTerasonpoMbIC/IOBbIX COOPYXEHWIA,
yCTaHaB/MBaeMbIX Ha KOHTUHEHTa/IbHOM Lienbge mopei (B TOM yucrie 3ameps3arwuwmx) Poccuiickoin depge-
pauun 1 npefHasHauyeHHbIX AN 6ypeHns CKBaXuH, Ao6blYK, NnepepaboTku, XPaHeHUs U OTrpy3Kn NPOAyKLUM
CKBaXKWH, NMPOXMBAaHUS NepcoHana.

YcTaHaBMBaeMmble HACTOALWMM CTaHfapToM TpeboBaHua npegHasHavyeHbl 418 MakCMMasibHO BO3MOXHO-
O CHWXEHUS pycka ANsa Nofeil, okpyxaroLlei cpesbl 1 nMyLecTsa. 9To AOCTUraeTca NyTeM UCNONb30BaHNA:

a) MeToAMK NPOEKTNPOBaHUS CEACMOCTOMKNX KOHCTPYKLUNIA, KOTOpble 3aBUCAT OT YPOBHSA BO34ENCTBUSA
Ha Mopckune HedTeraszonpombiCoBble coopyxeHns (MHIC) n oxngaemMoro ypoBHsi CeCMNYECKOV akTUBHOCTY;

6) ABYXYPOBHEBOI NPOBEPKN NPOEKTNPOBAHUS CEACMOCTORKMNX KOHCTPYKLWIA, MPW KOTOPOW KOHCTPYKLUK
NPOEKTMPYITCA NO ABYM NpefesibHbIM COCTOAHWAM: OCHOBHOMY M 0CO60MY (4pe3BblyaiiHOMY) npefenbHbIM
cocTosfHMAM B cooTBeTCcTBUM ¢ FOCT 54483.

[nsi permoHoB C BbICOK/M YPOBHEM CEMCMUYECKOI aKTUBHOCTM TpebyeTcst OLeHKa ceiicMmnyeckolt onac-
HOCTWM C y4eTOM KOHKPETHbIX YCNOBUIA NAoLWwaakv cTpoutenbCcTBa. N Taknx ciyyaeB NPUMEHAIOTCA npoueay-
pbl 1 TpeboBaHMA BEPOATHOCTHOrO aHanusa celicMuyeckoit onacHocTu (BACO).

[na pernoHoB, 415 KOTOPbIX NPUEMIEMbI YNPOLLEHHbIe MEeT 0/fbl NPOEKTNPOBAHMNA, fOMNyCKa-
eTcs onpefenaTb CEACMUYHOCT b palioHa No CylwecTBYLWMNUM KapTaM celicMU4eckoro paioHnpo-
BaHUsA, B TOM yucne npegcTasneHHbiM B CIM 14.13330.

Mpu nocTpoiike MHIC nog TexHMYeckuMm HabnwpeHuem Poccuiickoro Mopckoro perumcrpa
cypoxoacTBa (PMPC) fonxHbl BbINONHATbCA TpebosaHua MNpasun PMPC [1], [2], [3] B yacTu 06w unx
NPVHLMMNOB NPOEKTMPOBAHNA KOHCTPYKLUMIA C y4eTOM BHELWHUX YC/IOBUI paiioHa akcnayaTauuu,
BK/t0UYASA CECMUYECKYO 06CTaHOBKY.

2 HopMaTuBHbIE CCbISIKU

B HacTosLweM cTaHfapTe NCN0/Ib30BaHbl HOPMATUBHbIE CChIIKM Ha cnefyowme cTaHaapTbl U A0KYMEHTbI:

FOCT P 54483 HedTaHasa v ra3oBas NpoOMbILIEHHOCTb. [naTdopMbl MOpcKkne Ana HedpTe-
rasogo6bbiun. Obuwumne TpeboBaHns

FOCT P 55311 HedTaHasa nrasosas NPOMbILLIEHHOCT b. COOpYyXeHUa Hed) TerasonpombIC/o-
Bble MOPCKMe. TepMUuHbl 1 onpegeneHuns

CN 11-114 VHXeHepHble M3blCKAHUA HA KOHTWHEHTa/ bHOM LWenbde ANS cTponTenbcTsa
MOPCKNX HE(D TBra3onpoMbICMIOBbIX COOPYXEHU

CI 58.13330 AkTyanusmpoBaHHasa pegakuma CHwull 33-01—2003. 'mapoTexHn4yeckne coopy-
XeHunsa. OCHOBHbIE NMOJIOXEHUA

CMn 14.13330 CTpouTenbCTBO B celicmuyecknx paioHax CHulMl 11-7—81

N3paHne opuynanbHoe
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MpumeyaHune — Mpu NONb30BaHNN HACTOSILLMM CTAaHAAPTOM Lie/IeCO06pa3HO NpoBepuTh AeNCTBIUE CCbINIOUHbIX
cTaHAapToB B MH(OPMALMOHHOV cucTeMe 06LLero Nosb3oBaHNs — Ha oduLnanbHOM caiTe ®PefepasbHOro areHTcTBa no
TEXHUYECKOMY PEery/iMpoBaHunio 1 MeTPOSIOrnM B CeTY MHTEPHET Wv MO eXerofgHoMy MHOpPMaLMOHHOMY ykasaTesnto «Ha-
LMOHasIbHble CTaHAapPTbl», KOTOPbIA ONY6ANKOBaH MO COCTOSIHMIO Ha 1 AHBapsi TeKYLLero roaa, 1 no BbiMyckam eXemMecsy-
HOro MHHOPMALMOHHOTO yKa3aTe s «HauMoHanbHble CTaHAAPThI» 3a TeKyLWuii rog, Ec/iv 3amMeHeH CCbIOYHbIN cTaHAapT,
Ha KOTOpbIi faHa HeJaTMpoBaHHas CCblKa, TO PEKOMEHAYETCS UCMOMb30BaTh AEMCTBYIOLYI0 Bepcuto 3TOro cTaHjapTa
C y4eTOM BCeX BHECEHHbIX B flaHHYI0 BEPCUI0 U3MeHEeHU. EC/in 3aMeHeH CCbI/IOYHbIN CTaHAapT, Ha KOTOpbIl AaHa gatu-
poBaHHasi CCblka, TO PEKOMEHYyeTCA WUCMo/b30BaTb BEPCHIO 3TOTO CTaHAApTa C yKasaHHbIM Bbllle rofoM yTBEpPXAeHUs
(NpvHsATUS). ECv nocne yTBEPXAEHNS HACTOSALWEero ctaH4apTa B CCbIIOYHbIN CTaHAapT, Ha KOTOPbI AaHa AaTupoBaHHast
CCblfka, BHECEHO U3MeHeHWe, 3aTparmBatollee NosiokKeHNe, Ha KOTOPOe fjaHa CCbI/IKa, TO 3TO MOI0XKEHNEe PeKOMEHAYeTCS
nprvMeHsiTe 6e3 yyeta fJaHHOro N3MeHeHuUsl. ECIM CCbINIOYHBINA CTaHAapT OTMEHEH 6e3 3aMeHbl, TO NMOJIOKeHWE, B KOTOPOM
AaHa CCblfika Ha Hero, peKoMeHAyeTCA MPUMEHATb B YacTu, He 3aTparvBaloleli 3Ty CCblky.

3 TepMuHbI 1 onpegeneHns

B HacTosuem cTaHfapTe npuMeHeHbl TepMuHbl no FTOCT P 55311. a Takke cnegylowue TepMuHbI C CO-
OTBETCTBYIOLMMUN OnpeaeneHnsMu:

3.1 aHanu3 oTK/IMKa Naolajku ycTaHoBKM (Site response analysis): AHanu3 pacnpocTpaHeHus ceiic-
MWYECKMX BOJIH, NO3BONAIOLNIA OLEHNTb BANSAHNE MECTHbIX re0sIorMyYecknX 1 rpyHTOBbIX YC/I0BUI MOPCKOro
[lHa Ha nnowajke yCTaHOBKM.

NMprmeyaHne — Pe3ynbTaTbl aHannM3a OTK/IMKa NIOWAAKN YCTaHOBKM MOTyT BK/loYaThk B ce6a amnauntyay Kone-
6aHuiA. YaCTOTHbIM CNEeKTP N ANNTENBLHOCTb.

3.2 BepoATHOCTb npeBbiweHns (probability of exceedance): BepoATHOCTb TOro, Y4TO NepemeHHas
(nun cobbITHE) NPEBLICUT ONpeAesieHHbl 6a30BbIi YPOBEHb 3@ paccMaTpyBaeMblil Nepuos BpeEMEHMN.

3.3 BEpOATHOCTHLIN aHanui3 celicmuyeckoli onacHocTu (probabilistic seismic hazard analysis);
BACO: MeTog, 6a3upylowmiica Ha oLeHke BEPOSITHOCTW NPEeBbIEeHNA 3af4aHHOro YPOBHA ABWXEHUS rpyHTa
npu 3eMIETPACEHUAX B 3a[laHHOM NyHKTE B 3afiaHHbIli Nepnog, BpeMeHn, No3BOMALWMNIA BbigeNNTb, OLEHNUTb
N paunoHasibHO 06beAVHUTb HeonpefeneHHOCTU B UHTEHCUBHOCTU, MECTE PacrosioXeHUs, NepuoguyHocTyu
3eM1eTpACEeHN N Pa3HOBUAHOCTAX XapakTepUCTUK ABVKEHWI TpyHTA.

3.4 rpasesoit BynkaH (mud volcano): Meonornyeckoe obpasoBaHne, MOCTOAHHO WU MEPUOANYECKN
n3Bepratllee rps3esble Macchbl 1 rasbl.

3.5 aBmxeHusa rpyHta (ground motions): YCKOpeHus, CKOPOCTU WU CMELLEHUS TpyHTa B pesynbrare
ceiicMUYeCcKnX BOJH, PACXOAALLMXCS OT oyara 3em1eTpsACceHus.

3.6 3aTyxaHue (attenuation): CHWKEHNe NHTEHCMBHOCTM CEICMUYECKMX BOJH N0 Mepe Ux pacnpocTpa-
HeHMs OT ovara 0 NoWaKn yCTaHOBKN COOPYXEHWS.

3.7 kaTeropus celicmuyeckoro pucka (seismic risk category); KCP: Kateropus pucka, onpegensemas
MO YPOBHIO BO3AEWCTBUS N 0XUAAEMOr0 YPOBHA CEACMUYECKNX OBUKEHNIA.

3.8 kombuHauusa no HanpasneHusm (directional combination): KombuHauus 3HayeHwii OTkIvMKa Mo
KaX0My 13 Tpex OpPTOroHasIbHbIX KOMMNOHEHTOB ABVXEHUSI 3eMNETPACEHMS.

3.9 kpuBas celicmmyeckoi onacHocTu (seismic hazard curve): Kpuas, nokasbiBatoLLas BEpOATHOCTb
npeBbILeHNs B 3aBUCYMOCTMN OT YPOBHS CeCMUYEeCKoli akTUBHOCTMU.

3.10 makcumanbHoe pacyeTHoe 3emseTpsceHue (abnormal level earthquake); MP3: 3emneTtpsiceHue
MakKCUMasbHOl MHTEHCUBHOCTMW, NPW BO3AENCTBUM KOTOPOrO COOPYXEHWE He AO0/HKHO MOSIHOCTbI YyTPaTuTb
KOHCTPYKTUBHYIO LLeNIOCTHOCTb.

MpumeyaHune — 3eMmneTpsAceHne ypoBHa MP3 cpaBHUMO C BO34eiCTBUAMU, BbI3BAHHbIMW aHOMab-
HbIMU 1 aBapUNHbIMU CUTYyauUsiMK, yYNT biIBA€MbIMU NPV NPOEKTUPOBaHUK C y4eTOM 0co60ro (YpesBblyaiiHo-
ro) npefenbHOro COCTOAHNA B cooTBeTCcTBUN C TOCT P 54483.

3.11 meTog npenenbHON cTatuveckoi npoyHocTm (static pushover method): AHannM3 npoyYHoOCTH CO-
OPYXXEHWSA. OCHOBAHHbIA Ha NPUMEHEHUN NOCTyNaTesibHO YBeNnunBaloLencs kombuHauum rnobanbHbIxX cTa-
TUYECKNX Harpysok, BK/IYas 3KBMBA/IEHTHbIE AUHAMUYECKNE MHEPLMOHHbIE BO3LENCTBMA A0 HaCTynneHus
o6LLero paspyLeHnss KOHCTPYKLUW.

3.12 mopckoe gHO (seabed): Mopckme rpyHTbl, KOTOpbIE SABIAKOTCA ONOPOWA /151 COOPYXEHUIA.

NMpumeyaHune — MOPCKOe JHO MOXHO MPeACTaBUTb KaK MPOCTPAHCTBO HVXE MOBEPXHOCTM AHA MOPS.
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3.13

ocumnnaTtop (oscillator): OfgHomMaccoBas MMHeHO-yNpyras AMHaMUYeckas cUcTeMa, cocTosilias K3
Macchl, NPYXUHbI 1 feMndepa.

3.14 noBepxHOCTb MOpcKoro AHa (sea floor): MMOBepPXHOCTb KOHTaKTa TOJLWW BOAbI U FPYHTOBOIO OC-
HOBaHUA.

3.15 npoekTHoe 3emneTpsaceHue (extreme level earthquake); MN3: 3emneTpsiceHne Takoh NHTEHCKB-
HOCTW. NpW BO34ENCTBMN KOTOPOr0 UCKTIOYAlTCS NOBPEXAEHUSA COOPYXEHUS.

NMpumeuaHne — 3eMneTpsiceHNe YPoBHA N3 cpaBHUMO C BO34eliCTBUAMU, YUY T biBA€MbIMY NPU NPO-
eKTNPOBaHNN MO OCHOBHOMY Npefe/ibHOMY COCTOSAHMIO B cooTBeTCcTBUN c TOCT P 54483.

3.16 pasxwxkeHue (liquefaction): TekyyecTb BOJOHACHILLEHHOIO ANCMEPCHOTO FPYHTA, Bbi3BaHHAsA pas-
pyLIEeHVEM ero CTPyKTypbl M CONPOBOXAaeMasi yBe/IMyeHnemM NapoBoro AaBieHns npy 3eMNeTpsACceHun.

3.17 pexumHasa kombuHauma (modal combination): Kom6uHaumsa 3Ha4YeHUIA OTKAMKA, CBA3AHHBIX C
KaXXAbIM AVHAMUYECKUM PEXUMOM COOPYXEHUS.

3.18 caBur ropHbix nopog (fault movement): TpewmHa unm pasnom B 3eMHOI kope, BAO/b KOTOPOIA
NPOXOANT CMeLLeHne MaccuBa nopoga.

3.19 celicmuyecknini koadppunumeHT 3anaca (seismic reserve capacity factor): OTHoWeHNe cnekTpasib-
HOTO YCKOpEHMs, NPMBOASLLErO K paspyLleHNo KOHCTPYKUNIA Mnn katacTpohmyeckomy HapyLlleHnio padoTsbl
CUCTEM, K CNEKTPasIbHOMY YCKOPEHWIO YPOBHS MPOEKTHOrO 3eM1eTPSICEHUS.

3.20

celicMunyeckoe MuKpopalioHupoBaHue (site-specific seismic hazard assessment): Komnnekc pa6ot
no OLEeHKe CelCMUYECKOl/ ONacHOCTU, BbIMOJIHAEMbIX C Le/bi0 MOyYEHMUS AaHHbIX, HEOOXOANMbIX W [0-
CTaTOYUHbIX /151 OLEHKN MHXEHEePHO-CeNCcMOoIorMyeckmx ycnoBuii uccneagyemMmoii naoLwaakim u pacyeta napa-
MeTPOB OXUAAEMbIX CEACMUYECKMX BO3AEWCTBUIA C yYETOM MECTHbIX OCOGEHHOCTEV.

3.21 cucTeMbl aBapuiiHOro nokuaaHus 1 aBakyauum (escape and evacuation systems): Cnacatenb-
Hble 1 3BaKyaLyOHHbIEe CUCTEMbI, BK/IIOYAA KOPUAOPbI, TParbl, cnacaTtesibHble N10Tbl U BEPTO/IETHbIE NOLLAAKN.

3.22 cuctembl 6e3onacHocTu (safety systems): Cuctembl, NpefyCMOTPEHHbIE HA COOPYXEHUU AnA
06HapYXeHWs, KOHTPONS U CHUXEHNSA PUCKa OMacHbIX CUTYaLMiA.

MpumeyvyaHune — Cucrembl 6€30MaCHOCTU BK/IKOHAKOT CUCTEMbI OOHAPYXEHUs1 yTeukun rasa, aBapMI‘;IHOFO OTK/IO-
YeHUs. NoXxapHoli 6e30MacHOCTU U CUCTEMbI YNpaB/eHUs NMWN.

3.23 cnekTp oTknuka (response spectrum): 'paduk abCONTHOIO YCKOPEHUs, NCeBAOCKOPOCTU, OTHO-
CUTENbHbIX NEepeMeLLeHNil B 3aBUCUMOCTM OT NEPUOAA UM HYaCTOTbl COGCTBEHHbIX KonebaHuii.

3.24 cnekTpanbHas ckopocTb (spectral velocity): OTkIMK MakcManbHOW NCEBAOCKOPOCTY OCLWIIA-
TOopa eJUHCTBEHHOW cTeneHn cBo60/bl BCAEACTBUE ABMKEHUSA TPYHTA, BbI3BAHHOTO 3EM/IETPSICEHNEM.

3.25 cnekTpanbHoe nepemelyeHue (spectral displacement): OTK/IMK MakCMMasIbHOTO OTHOCUTENIbHOTO
nepeMeLLeHnsa ocLuuNnaTopa efMHCTBEHHOW cTeneHn cBO60OAbl BCNEACTBME ABMXEHUS TPYHTA, BbI3BAHHOIO
3eM1eTPSCEHNEM.

3.26 cnekTpanbHOe yckopeHue (spectral acceleration): OTKANK MakCUMasibHOro abCosIlTHOrO yckope-
HMA OCLMNNATOpa eAWHCTBEHHOW cTeneHn cBO6OAbl BCEACTBME [ABUMXEHUS TPYHTA, BbI3BAHHOTO 3eMIeTps-
CeHneM.

3.27 cnonsaHue mopckoro gHa (sea floor slide): CmeleHre Ck/IOHOB MOPCKOro AHa.

3.28

YypOBEHb BO3AENCTBUA cCOoOpyXeHus (exposure level): Cuctema knaccugukaumm, yctaHaBIuBar-
was Tpe6oBaHuA A4/19 COOPYXeHWli, OCHOBaHHAa Ha PacCMOTPEHUM MOCNeACTBUI paspylleHUs CoopyXe-
HUI Ha 6e30NacHOCTb XU3HW, OKpYXatoLLeit cpesbl N 3KOHOMUYECKUX NOTEPD.

3.29 uyHamu (tsunami): JNVHHONEPUOAHbIE BOJHbI, BbI3BaHHbIE GbICTPLIM BEPTUKA/IbHBIM ABWXEHNEM
MOPCKOro AHa.

NMpumeyaHune — BepTuKasibHOE ABUXEHNE MOPCKOrO [Ha 4acTO CBA3aHO CO C6POCOBbLIM pa3pbIBOM BO BpeMs
3EM}'IeTpﬂCEHVIVI nnn c rpA3eBbIMMN ONOJI3HAMW MOPCKOTo gHa.
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4 O603Ha4YeHust

B HacToslLLEM CTaHAapTe UCMOMb30BaHbl CrefytoLime 0603HaYeHUs:

aR —
Ca—

Cc—

Cr—
Cy—

cn —
cn —

D—
Gmax —
4—
M —
WALE —

pa—
PALE —
Pe —
PELE —
Pf —

ac—
qa —

qd —

sa(7) —
sa(7) —

Sa ALE(T) —
Sa, ALE(7) —
SaHE(7) —
SaHE(7) —
Samap(7) —
Sap (7) —

SaPf{T) —

HaK/IOH KPUBOW CeicMUYECKOli onacHoCTY;

KO3thhMLUMEHT naowanki, YCTaHOBKU COOPYXeHWUs (MonpaBoYHbli KOI(DULMNEHT), NPUMEHN-
MbIi K YCKOPEHWIO B CMEKTPEe OTKINKA;

nonpaBoYHbIli KO3(MLUNEHT, MPUMEHNMBINA K CNEKTpasIbHOMY YCKOPEHUIO C Liesiblo yyeTa He-
onpeaeneHHOCTU. He OTPAXEHHOI Ha KPUBOW CeiiCMUYEeCcKOil OnacHoCTU:

celicMmueckuii KoapuULMEHT 3anaca;

KO3(h(PMLIMEHT N/IOWAAKA YCTAHOBKU COOPYXEHUs1 (MONpaBouHbIi KO3(hPULUEHT), NpUMEHH-
MbIii K CKOPOCTW B CNEKTPE OTK/WKA;

COMPOTUB/IEHNE HEAPEHUPOBAHHOIO CABUra rpyHTa,

cpeaHee COMPOTUB/IEHME HEAPEHUPOBAHHOMO cABUra BepxHero 30-MeTpOBOro CHosi rpyHTa
MOPCKOTO [Ha;

KO3 PULMNEHT 3aTyxaHus;

ManoamMnanTyAHbliA MOAY b cABUra rpyHTa:
yCKOpeHne cBO6OAHOr0 NnageHus;

MarHutyga onpegeneHHoro ceincMmyeckoro ovara;

MacLTabHbI kKoadhuUMeHT 4na nepeBoja cnekTpa yckopeHus oguH pas B 1000 neT B cnekTp
yckopeHus MP3 Ha nnoLiagke yCTaHOBKM COOPYXEHUS:

aTtMochepHoe faBneHue;

rofoBasi BEpPOATHOCTb NpesbieHns MP3;

BEPOSATHOCTb MPEBbILLIEHUS;

rofoBasi BEPOATHOCTb NpeBbilleHns M3:

Lienesas rofgosas BEpPOATHOCTb pa3pyLUeHus;

COMNpOTVBEHNE BAABNUBAHUIO KOHYCa 30Ha AN Necka;

HOpMasnM3npoBaHHOE CONPOTUB/IEHNE BAAB/IMBAHNIO KOHYCa 30HAA AN necka;

cpegHee HOpManvM3npoBaHHOE COMPOTUB/IEHWE BAABIMBAHMIO KOHYCa 30HAA A5 necka Bepx-
Hero 30-MeTpOBOro C/10A FPyHTa MOPCKOrO AHA;

cnekTpasbHOe YCKOpeHue, CBA3aHHOe C NeproAoM KonebaHuii ocunnnsaTopa c O4HON CTeneHbHo
csobogbl T;

cpefiHee cnekTpanbHOe YCKOpeHWe, CBA3aHHOe C NepuogoM KonebaHuii ocumnnaTopa ¢ oaHoM
cTeneHblo cB06OAbI 7. MONyYeHHOe Npu BbinonHeHun BACO.

cnekTpanbHoe yckopeHne MP3, cBA3aHHOe C Nepnofom konebaHnii ocumnnsaTopa ¢ OfHol cTe-
neHbto cBo6obl 7;

cpefiHee cnekTpanbHoe yckopeHue MP3, cBa3aHHOe C nepuofoM konebaHwii ocuunnsTopa c
O[1HOI cTeneHbio cBO6GOAbI 7. MOMyYEHHOE Npu BbiNosHeHUn BACO;

cnekTpasibHoe yckopeHue [13. cBsizaHHOe € NepuoLoM KonebaHuii ocumMnasaTopa c O4HOM cTe-
neHb0 cBO6OAbI 7;

cpefiHee cnekTpanbHoe yckopeHue M3. cBA3aHHOe ¢ NeproAoM KonebaHuii ocuunnaTopa ¢ oa-
HOll cTeneHblo cBo6oAb! . monyyeHHoe npu BbinosiHeHun BACO;

cnekTpanbHOe YCKOPeHVe Ha MOBEePXHOCTU CKaslbHbIX NOPOA C NMOBTOPAEMOCTbIO OAWH pa3 B
1000 neT. cBA3aHHOE C NEPUOAOM KonebaHuii ocunnnaTopa 7 ¢ OfHON CTeneHbio CBO60AbI:
cpefiHee cnekTpanbHOe YCKOpeHue, CBA3aHHOE C BEPOATHOCTbIO NPEBbILLEHNUS Pe ¥ NEPUMOAOM
KonebaHuii ocuMINATOPa C OAHO CTeneHbio CBO60bl 7. NOlyYEeHHOe Npu BbinonHeHun BACO:
cpefiHee cnekTpasibHOe YCKOpeHWe, CBSA3aHHOE C LiesieBOl rof40BOA BEPOATHOCTbIO paspylue-

HUa P, n nepnogomM KonebaHuii ocuMnaATopa ¢ O4HON CTeneHbio CB060AbI 7. MOlyYeHHoe npu
BbINonHeHun BACO;
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Jasite ( J1 - CMEKTPANbHOE YCKOpeHWe Ha M/owajKke YCTAHOBKM COOPYXEHUS 3a Nepuoj nosTopsiemMocTy
1000 net u ¢ nepuooM konebaHnit ocunnasaTopa ¢ 0OA4HON cTeneHbio cso6oabl T,

T— co6CTBEHHbIV Nepunog, KonebaHuin ocunansTopa ¢ O4HOM cTeneHbio cBoboAb!:
NoT ~ AOMUHUPYIOLWWA MOAANbLHBIA NEepUoj KonebaHnini CoopyXeHus;
Netum  NEPVOA NOBTOPSIEMOCTH.
«| — KO3(hdMLMEHT NCNONb30BaHUA NPU aHasM3e BO BpeMeHHON 06nactu /.
N — cpefHuit KO3hPULMEHT UCMNOMb30BAHNS;
v* _ CKOPOCTb NOMEepPeyHol BOSHbI;
nonepeyvHoli BoMHbI B BepxHeM 30-MeTPOBOM C/10e TpyHTa MOPCKOTo AHa;
P — MaccoBasl NJI0THOCTb FPYHTa;
M1 — NPOLEHT KPUTUYECKOTO 3aTyxaHus;

alR“ Jlorapucmnyeckoe CTaHAapTHOE OTKIOHEHWE HEeONpefeNeHHOCTER, He OXBaueHHbIX KPUBO
celicMnyeckoit onacHocTu;

°\0 3hbdekTBHOE NpUpPOAHOE faBfeHune rpyHTa.

5 CokpalleHus

B HacToslem cTaHfgapTe NPpYMEHEHbI CeayloLine cokpalleHus;
BACO — BepOSITHOCTHbI/ aHaIM3 CeliCMUYECKOl ONacHOCTK.

BCIN — BepxHee cTpoeHue nNnatgopmsl;

KCP  — kaTeropusi CeicMmMyeckoro pucka;

MHIC — mopckoe HedpTeraszonpombIC/I0BOE COOPYXEHNE;
MP3 — makcvMasibHoe pacyeTHOe 3eM/IETPACEHUE;

n3 — MNPOEKTHOE 3eM/IeTPSICEHME;

CTY — cneunanbHble TeXHUYECKNe yCroBus.

6 CelicMmunyeckne onacHocCTuU

Mpu npoekTupoBaHun MHIC B ceiicMnYeckn onacHbIX 30HaX AO/MKHbI YUNTbIBATLCA ceiicMuyeckue BO3-
[OeliCTBNA 1 Harpy3o4Hble 3P ekTbl. PEernoHbl cuMTaloTcs ceincmMuyeckn onacHbIMY Ha OCHOBaHWUU Npeaplay-
LWMX AaHHbIX O CEMCMUYECKO/ aKTUBHOCTM Kak C TOYKM 3PEHMS 4acTOTbl NOAOGHBIX SIBMEHUSA, Tak U C TOUKU
3pEHUS UX MarHUTyapl.

PaccmoTpeHue ceiicMMyeckux iBNeHNii B CECMNYECKN aKTUBHbIX PErMoHax AO/MDKHO BKIOYaTb Mccne-
[0BaHWA XapakTepPUCTUK ABMXKXEHUSA TPYHTA U A4ONYCTUMbIE CEACMUYECKME PUCKN O/151 COOPYXEHNA. KOHCTPYK-
LSl COOPYXEHUIA B CEiCMMYECKU aKTUBHBbIX PErMoHax A0JDKHA YUYMTbiBaTb [BWXEHWE TPyHTa B pe3ysbTare
3emneTpsiceHunii. OgHaKo Npu NPOeKTUPOBaHMN HEOBXOAMMO yUnTbiIBaTh 1 ApYrne BUAblI CECMUYECKMX onac-
HOCTEl. KOTOpble HYXAAarTCs B CneunasnibHbIX UcciefoBaHnsX.

Mpu NPpOEKTUPOBAHUN COOPYXEHUN B CEMCMUYECKN ONACHbIX 30HaX J0/HKEH pa3dpabaThiBaThb-
cq pasgen CTY, cofepxalimnii, HO He OrpaHUYEHHbIN CNeay LW MMN TEXHUYECKUMU HOPMaMK:

- OLeHKa CeiiCMMYeCcKoi OMacHOCT M NAoWajKn yCTaHOBKN COOPYXEHUs, B TOM 4Yncne pesysb-
TaThbl BACO;

- pacyeT akceneporpaMmm OXugaemblXx CEACMUYECKUX BO3AECTBUIA N NnapamMme TPoOB KonebaHui
peanbHOro rpyHTa Ha njaouiajke;

- TexHu4yeckne TpeboBaHMA K BbIMOJTHEHWNIO pacye T OB COOPYXEHWI Ha CeiCMUYECKNEe Harpys-
K1, paspabaTbiBaeMble Npy HAYYHOM CONMPOBOXAEHUN CNeLnann3vpoBaHHOR opraHmMsauuu.

Cnegytwouine BUabl ONacHoCTel MOryT ObITb Bbi3BaHbl CEACMUYECKAMUN AB/TEHUAMM:

- pa3XuXeHne rpyHTa;

- CNon3aHne MOPCKOro AHa;

- CABUT FTOPHbIX MNOPOA;:

- LyHamu;

- rpsi3eBble BYJIKaHbI.
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[ononHnTenbHo HEO6X0AMMO OLEHUTL BO3AENCTBUE CEiCMUYECKUX ABIEHWI HA NOABOAHOE 060pyao-
BaHve 1 nogsoAHble Tpy6GonpoBoAbI.
LlononHutenbHas MHopMaums 1 pekoMeHAaLun K pasgeny npeacrasneHbl B A.l (Mpunoxenue A).

7 MpYHUMNBLI U METOAbI NPOEKTUPOBAaHKSA C YYeTOM CeMCMUUECKUX YCrIoBuii

7.1 TIpUHUMNBLI NPOEKTUPOBaHNA

MHIC, pacnonoxeHHble B CEMCMMNYECKM OMACHbIX 30HaX, AO/MKHbI NMPOEKTUPOBATLCA C yYeTOM pasniny-
HbIX YPOBHE 3eMneTpsiceHns no AByM npeaesbHbIM COCTOAHUSAM — OCHOBHOMY 1 0CO60MY (4pe3BblyaiiHoMy)
B cooTBeTCcTBUN C TOCT P 54483 (pa3gen 6).

TpeboBaHWA OCHOBHOIO NpefesIbHOro COCTOAHUSA PACNPOCTPaHAIOTCA Ha NPOEKTVPOBAHNE COOPYXEHW,
MPOYHOCTb W XECTKOCTb KOTOPbIX WCKOYalOT Kakne-nmbo 3HauuTesibHble CTPYKTYPHblE NOBPEXAEHUSA npu
CMeLleHun TpyHTa B pe3ynbTaTe 3eMIeTpsACeHns onpefeneHHOro YpoBHS M C AOCTATOYHO HWU3KOW BeposT-
HOCTbIO €ro BO3HMKHOBEHWSA B TEYEHNE MPOEKTHOrO CPOKa 3KCnayarauun coopyxeHus. MNpu npoekTuposaHum
Mo OCHOBHOMY NpefefibHOMY COCTOSIHUIO AO/MKHBI ObITh YYTEHbI CelicMuyeckne ABneHns yposHs M3.

Mpu ceiicMnyeckoM BO3aeicTBMM YPOBHSA M3 He fonyckaeTcs NosiBAIEHNE NOBPEXAEHWA, HapyLIaLWwmnx
HOPMasIbHYI0 3KCNyaTaLmio MOPCKMX HedTera3onpoMbIC/TIOBbLIX COOPYXEHWIA.

TpeboBaHnsA 0co60ro (Ype3BblyaliHOro) NpeAesibHOro COCTOSIHUS PacnpoCTPaHATCA Ha NPOeKTMpOBa-
HVe COOPYXEHW, KOHCTPYKLUMSA 1 DYHAAMEHT KOTOPbIX AO/MKHbI 061a4aTh 4OCTATOUYHBIM 3anacoM NPOYHOCTY
1 ycToliumBoCTM Ansi obecneyeHnss BOCNPUSATUA 3HAUYNTENbHbIX HEeYynpyrux gecdopmanuii 6e3 NnonHoin notepm
KOHCTPYKTUBHOI LenocTHoCTU. MNpy NpoekTupoBaHuy no ocobomy (4pe3BblHaiiHoOMy) NpeaenbHOMY COCTOSI-
HUIO JO/MKHBI 6bITb YUYTEHbI CECMUYECKNE ABNEHNS YpoBHA MP3.

Mpu ceiicmmnyeckom Bo3feincTBUMN ypoBHA MP3 gonyckaeTcs NosiBNeHME MOBPEXAEHUN, HapyLuawLwmx
HOpMasnbHy akcnayaTauuio MHIC. lMpu 3ToM fomkHa ob6ecneumBaTbes 06Lias Len0CTHOCTb KOHCTPYKLNN,
UCKNloYaloLwas paspyLlleHne COOPYXEeHWsl, KOTOpoe MOXeT MoB/feYb 3a COOOW YenoBeyeckne XepTBbl U
cepbe3Hblii 3KosI0rnYecknin yuiepo.

Mepuog nosTopsiemoctn M3 1 MP3 3aBUCUT OT YPOBHSA BO3AENCTBUSA U OXUAAEMOr0 YPOBHS celicMuye-
CKOIl aKTUBHOCTMW.

[ononHutensHas nHgopmauna 1 pekoMeHgaumMm npegctassieHsl B A.2 (npunoxeHve A).

7.2 TpoeKTMpOBaHWE C yYeTOM CeCMUYECKUX YCNoBUii

7.2.1 O6uwasn yacTtb

Ona npoektupoBaHusa MHIC c yyeToM ceiicMUYecKnx YCNOBUIA UCMOMb3YTCA ABa a/ibTEPHATUBHbIX
MeToAa — YNPOLLEHHbIN 1 AeTasIbHbINA.

YNpoLeHHbI MeToA MPOEKTUPOBAHMA MPUMEHSETCH, Korja B/USHUE CeNCMUYecKuX BO3AEeNCTBUIA Ha
COOPYXEHUA He3HaunTeNbHO. KpoMe TOoro, AaHHblli MeTo, MOXET NPUMEHSITLCA Ha NPeAnPOeKTHbIX CTaAnsX
NPOeKTMPOBaHNA 06YCTPONCTBA MOPCKMX MeCTOpoXAeHui. OnncaHve ynpoweHHOro MmeToga NpoekTu-
poBaHusA NpeAcTasneHo B pasgene 8.

[LeTanbHblii MeTof NpUMeHsieTcsi, Korga BOMpochkl celicM06e30NacHOCTU SIBASIOTCS KPUTUYHBIMW Npy
NPOEKTUPOBaHNMN COOPYXeHWi. leTanbHblii MeToA TpebyeT NpoBeAeHUs OLEHKN CeicMnyeckoli onacHOCTY Ha
nnowagke ycTaHoOBKM COOpyxeHus. OnucaHve geTanbHOro MeTofa NpoekTUpoBaHNs NpeAcTaBneHo
B pasgene 9.

Bbi60p COOTBETCTBYIOLLETO METOAA 3aBUCUT OT YPOBHSI BO3AENCTBUS, a TakKe OT OXKMAAEMON NHTEHCUB-
HOCTM 1 XapaKTEePUCTUK CECMUYECKMNX COBbITUIA.

Ha pucyHke 1 npegcTaBrieHa NpuHUMNUanbHas cxema onpefesieHns MeTofoB NPOEKTVPOBaHUSA C yye-
TOM CeCMUYECKNX YCNOBUIA 1 NOCNefoBaTeIbHOCTU AeCTBUA N0 KaXA0MY U3 HUX.

7.2.2 TlpoeKTpoBaHMe C y4eTOM NMPOEKTHOro 3emseTpaceHuns

Mpu ceiicmnyeckom BO3AenNcTBUM ypoBHA M3 gonyckaeTcs nepexof OTAefbHbIX 3N1EMEHTOB KOHCTPYK-
uumn 1 doyHgameHTa B /TIOKa/IbHOE HefMHeHoe CoCTosiHMe. PacyeTHbie MOAEN COOPYXEeHNA cregyeT NpuHu-
MaTb COOTBETCTBYIOLWUMN IMHERHO-YNPYroi o6nactn gepopmumpoBanms. Npu 3TOM HeNVHeRHbIe B3auMoaeii-
CTBUSI. Takme Kak «COOpYXEeHUe — rpyHT», cnefyeT paccmMaTpmBaTb Kak IMHeHbIe.

Ecnun ucnonbsyetca obopygoBaHme A5 CEACMUYECKOR M30MALMN MW paccenBaHNs MaccUBHON aHep-
TMn. Heo6X0AMMO NCMOMb30BaTb METOAb!I HENIMHENHOTO aHaIn3a BO BpeMeHHOM 06nacTw.

6
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' CoopyxeHunss KCP 3 MOryT npoekTupoBaTbCsl Mo yNnpoweHHOMY MeToay NN60o AeTanbHOW MeToauke (CMm. Tabnu-
uy 4).

PucyHok 1— lMpuHuMNuanbHas cxema onpejAeseHns MeToA0B NPOEeKTUPOBAHUS C YH4ETOM CeMcMUYeCcKUX YyCnoBuit

Lns coopyxeHunii, NoABEPXEHHbLIX BOMIHOBbLIM KO/le6aHWsAM, BO3HUKAIOLLMM B pe3y/ibTaTe CeNCMUYeCcKnX
ABMEHUI, HEOBXOAMMO NPUMEHSITL OMH M3 ABYX METOLO0B OnpefesieHns celicMMYecknx Bo3LeCTBuiA:

a) aHanu3 cnekTpa OTKIMKOB (aHanv3 B cCnekTpasnbHON dopme);

6) aHann3 M3MeHeHNs BO BpEMEHM (aHann3 BO BpeMeHHOoli chopme).
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Ob6a meToAa npegnonaratoT, YTO BOMIHOBbIE Kole6aHns coBepLIaloTCsa B TPEX HanpaB/IeHNaX: ABYX OpTO-
FOHa/IbHbIX FOPU30HTASIbHLIX U OHOM BEPTUKASILHOM.

Mpy NpoekTMpoBaHWM Ha BO3feicTBue ypoBHA M3 Heo6X0AMMO UCMOb30BaTb 0O6O0CHOBaHHbLIE MOKa-
3aTenn 3aTyxaHusi, COOTBETCTBYIOLME YPOBHSAM AedopMauun BosgeicTeuii M3. Bonee BbicokMe napame-
Tpbl 3aTyxaHusi, 06yCNOBMEHHbIe TMAPOANHAMUKOW Unn gedopmanmsaMn rpyHTa OCHOBaHWS, AO/MKHbI MOA-
TBEPXAATbCA JOMOMHUTE bHBIMU CNeunanbHbIMKU uccnefoBaHnsaMmn. PyHAaMeHT MOXET OblTb CMOAE/IMPOBaH
C 3KBMBAJIEHTHBIMU YNPYTMMUK NPYXWHAMU U NPU HEOO6XOAMMOCTU C 3IEMEHTaMU Macc v AeMncupyoLwnmm
anemMeHTaMu. MNokasaTesin XXecTKOCTU U 3aTyxaHus pyHgameHTa AO0/KHbI COOTBETCTBOBATL YPOBHAM Aedop-
mauuu rpyHTa OCHOBaHWA npu Bo3geicTaum M3.

B aHanm3e cnekTpa OTKIMKOB (aHanu3e B CNekTpasbHOW hopme) METOAbl KOMOBUHUPOBAHUST OTKN-
KOB B TPEX OPTOrOHasIbHbIX HaNpPaBAeHUAX LO/DKHbI YYMTbIBaTb KOPPEnaunio Mexay dopmamu KonebaHuii.
Korga OTK/IMKM MO KaxkJOW KOMMOHEeHTe HanpaBfieHVs 3eMIeTPACEHNS PacCUnTbIBAOTCSA OTAE/bHO, OTK/IMKM
Ha BCce TpW HanpasneHns ABKEHUS 3eMNETPACEHNA MOTYT BbIYUCNATLCS B BUAE KOPHA U3 CyMMbl KBaApaToB
3TUX KOMMOHEHT.

B aHanu3e n3meHeHus BO BpemeHU (aHanu3e BO BPeMeHHOW hopMe) AO/MKHbI NPUMEHATLCA rpyn-
Mbl 3anucei celicMUYecKNX JaHHbIX 418 ONpeAesieHns Cy4YaiiHoro xapaktepa fBVXeHNs rpyHTa OCHOBaHUs,
KO/IMYECTBO KOTOPbIX [O/IKHO ObITb HE MeHee KonnyecTBa Hanbonee onacHbIX 30H BO3HUKHOBEHWS O4aros
3eM1eTpsceHus.

3TY 3anncK JOMXKHbI BbITb 0OTOBPaHbl TakumM 06pa3oM, YTOOLI OHW OTPaXasau OMUHUPYOLME ceiicMmu-
yeckne Bo3feictemaA M3. B kax[omM BPEMEHHOM OTpe3ke A0/HKHa NMPOBOAMTLCSA NPOBEPKa KOA40B KOMMOHEHT,
N 4119 OLLeHKN 060CHOBAHHOCTMN 3HAYEHW KOMMNOHEHT HEO6XOAMMO NPUMEHATb MaKCUMasbHbIA KO3APULNEHT
MCMONb30BaHNA B K&X0M Nepuoje perncrpauum.

3anucu ceiicMmnYecknx gaHHblx NonyvaoT U3 ouLmasbHbIX MCTOUHUKOB [eodhnsmnyeckoii cnyxbbl PAH.

Pe3ynbTat NnpoeKkTMpoBaHus C y4eTOM CelNCMUYECKOro Bo3aelcTBua ypoBHa 3 cunTaeTca yAoBneTBo-
puUTENIbHBIM. €C/IN MaKkCUMasibHOe 3HaveHue KoaduumeHTa uCnonb3oBaHnsa He npesbiwaeT 1.0 Ana He me-
Hee YeMm NOMOBUHbLI 3anucell ceMicMUYecknx AaHHbiX. Ecnu ncnonb3yetcs MeHee cemu rpynn 3anucei celic-
MUYECKMX AaHHbIX, TO AO/HKEH NPUMEHATLCA MaclwTabHbIi KoadduumeHT 1,05.

O6opypoBaHue, npumeHsemoe Ha MHIC, 0OMKHO BblAepXMBaTb CMeLLEHNS, 06YCNOBEHHbIE ABUXe-
HUAMU TPyHTa OCHOBaHWA U coopyxeHus. lMNepemelleHns Ha yposHe BCI1 mMoryT 3HauuMTenbHO npesbilartb
nepemMeLleHnss Ha ypoBHe MOPCKOro fHa. [na onpegeneHns cnekTpos nepemelyexunii BCI n cnekTpos oOT-
Knuka nepemelyerunii BCM pekomMeHAyeTCcst NPUMEHSITbL MeTOoAbl aHasm3a U3MeHeHUs BO BpeMeHUn (aHanmsa
BO BpPEMEHHOI hopme).

HeobxoAMMO yunTbiBaTb BIUSIHVE NepeMELLEHWNiA, BbI3BaHHbIX CENCMUYECKMN BO3AEACTBUSMUN YPOBHS
M3 Ha Tpy6oNpoBOAbl, HANPAB/IEHNA CKBAXWH, MOPCKME paii3epbl 1 ApYyroe BaXHOe C TOUKM 3peHns 6esonac-
HOCTU obopyfoBaHue.

JononHntensHas nHopmauna n pekomeHgauun npegctaeneHsl B A.2.2.2 (npunoxeHve A).

7.2.3 TlpoekTupoBaHue c y4HeTOM MakCMMa/ibHOro pac4yeTHOro 3eMsieTpACceHuns

B 60/1bWINHCTBE C/ly4yaeB 3KOHOMUYECKM HelenecoobpasHo NpPOeKTMPOBaTb COOPYXeHWA Takum obpa-
30M. 4TOGbI OHM ObI/IN B COCTOSAHUM BOCMPUHMMATL CelicMuyeckne Bo3aeicTena ypoBHs MP3 6e3 cyLiecTBeH-
HOro HEeNVMHEeNHOro NoBeAEeHNS 3NIEMEHTOB KOHCTPYKUMA. Mpyn 3TOM JonyckaeTCs BO3HUKHOBEHME nna-
cTu4yecknx gechopmaunin B aneMeHTax KOHCTPYKUUIA, pa3BuTmne NoKaNbHbIX XPYNKUX pas3pyLleHunii
B 9/1leMeHTax KOHCTPYKUMWii, BO3HUKHOBEH/WE Harpys3oK Ha cBau OCHOBaHWSA, COOTBeTCTBYylL e
Hecyliel cnoco6HOCT U, 3HaUYN T eNbHble gechopmaunn B pyHagameHTe MHIC. BO3MOXHOCTb COOpYXe-
HUSA BblAepXmBaTb celicMuyeckne Bo3fencTemsa yposHs MP3 npu npoekTMpoBaHMmn Ao/mkHa obecneumBaTtbes
COOTBETCTBYIOLMM CTATUYECKMM 3anacoM NPOYHOCTU W NOAAT/IMBOCTU KOHCTPYKLUK, @ Takke HeobXoanMbIM
paccevBaHMEM 3HEPruun.

Llenb pacueTOB Ha ceiicMuyeckne Bo3aeincTBNA ypoBHA MP3 — npepoTBpaleHne rnobanbHo-
ro paspyLleHns COOpy>XXeHNs Unmn ero yacTel, co3fjalLero yrposy 6e3onacHocT nogei.

dopmMMpoBaHMe pacyeTHbIX MoAeNeil CoopyXeHuii cnefyeT NPOBOAUTL C YYETOM BO3MOXHOCTW pa3BuUTHA
B HECYLUMX U HEHECYLLMX 31eMeHTax KOHCTPYKLWIA Heynpyrnx aedopmatnii 1 ToKanbHbIX XpYNKUX paspyLleHuid.

Mpy NOCTPOEHUN pacyeTHbIX MoAeNell aleMeHTbl KOHCTPYKLMIA U TPYHTOBOrO OCHOBaHWSA fO/HKHbI MOJe-
nMpoBaTtb TakvuM 06pa3oMm, YTOGbI B MOJHONM KIOpe Y4uTbiBaTb BCE VX CBOMCTBA U XapaKTepUCTUKN.

[na KOHCTPYKUWIA, KOTOpPble NOABEPXEHbI BOSTHOBbIM KO/1e6@HNAM, BO3HMKAKOLWMUM B pe3ynbTaTe ceincmu-
YecKnx ABNEeHWI, NPUMEHAETCA O4UH U3 BYX CleAyoLWnX MeToA40B aHansa:

a) MeTof npenenbHON CTaTUYeCcKon NPOYHOCTY WU METOZ NpefesibHbIX NepemMeLLeHuis;

6) MeTof He/IMHEHOro aHannsa BO BPEMEHHOI 06nacTu.
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3T ABa MeToAa MOryT B 60/bLUMHCTBE C/yvyaeB AONOMHATL ApYr Apyra. TpeboBaHus, cofepxaluvecs
B 7.2.2, ANA coyeTaHus BOMHOBBIX KonebaHuii Tpex KOMMOHEHT OTK/IMKa U 3aTyxaHus konebaHuii Takxke pac-
NPOCTPAHATCA Ha NMpoeKkTMposaHue ¢ ydyetom MP3.

MeTog, npesenbHON CTaTUYeckoi NPOYHOCTY MOXET NPUMEHSITLCA A1 ONnpese/ieHNs BePOSTHOTO U KOH-
TPO/IMPYEMOro MexaHu3ma rnobanbHoOro paspyLueHnsa uam rnobasbHOro CMeLLeHs CoOoOpYXeHUs. 9T0 MOXeT
6bITb JOCTUTHYTO pacyeTOM COOPYXEHUS C KOHTPOJIEM NepemMelleHnit. MeTos HeNMHENHOro aHanv3a Bo Bpe-
MeHHOI 06nacTn ABnseTcs Hanbonee TOYHbIM METOAOM aHanmM3a npy NpoekTupoBaHuM ¢ yyetom MP3. [ins
onpegeneHns cayyaiHoro xapakrepa ceiiCMMYecKkoro sBNeHNs HeobXoaMMO NMPUMEHATb pesynbTaTbl aHau-
30B BO BPEMEHHOW 06/1aCTH, KO/IMYECTBO KOTOPbIX JO/MKHO ObiTb HE MeHee Ko/fmyecTBa Hambosiee onacHbIX
30H BO3HMKHOBEHUS 04aroB 3eMJIETPACEHUSA.

BpemeHHble 3anncu ceiicMMyecknx cobbITUIA AO/MKHbI ObiTb BbIGPaHbI TakMM 06pa3oM, YTO6bI OHM OTpa-
Xanu oMUHMpYoLWwme celicMuyeckme Bosgeinctena MP3. Ecnm ncnonb3ylotca cemb nnm 6onee rpynn ceic-
MUYECKUX AaHHbIX, TO B MONOBUHE UK Bonee faHHbIX rpynn AO/MKHbI ObITb YUTEHbI TPE60BaHNUA K [0/TOBEY-
HOCTW coopyxeHus. Ecnv ncnonb3yeTca MeHee Yem CeMb PYnn CeNCMUYECKUX AaHHblX, TO TpeboBaHUA K
[0NTOBEYHOCTUN COOPYXEHNSA [O/MKHbI ObITh OTPaXEHbI NO KpaviHeli Mepe B YeTbIpex.

MeToa npefenbHbIX NepemMeLLeHnii MoXeT UCNob30BaTbCA ANS OLEHKW AO/ITOBEYHOCTU MOAAT/IUBbLIX
CUCTEM WK TMBKUX CBSA3EN, Hanpumep TPOCOB Ha naaTdopMax ¢ HaTsHXKHbIMU CBA3AMU 1 Apyrum MHIC. nog-
BEPXeHHbIM nonepeyHbIM Bo3AencTsnsam. MNpu NCnonb3oBaHWn 4aHHOTO METoAa cuctemMa OLeHNBaeTCs € ToY-
KM 3peHns MaKCMMasibHbIX NepeMeLleHmnid. KOHCTPYKUMa Kkopnyca naatopMbl C HATSXKHBIMUW CBA3SAIMU [JOSIKHA
NPOEeKTMPOBAaTLCA Kak ynpyras Ans COOTBETCTBYIOLLMX BO3AECTBUIA.

BnvsaHue cywecTBeHHbIX NepeMeLLeHnii COOPY)XeHNs Ha TpybonpoBoAbl, HanpaBeHNs CKBaXUH, MOp-
CKne paiisepbl U [pyroe BaxHOe C TOYKV 3peHuss 6e3omacHoCTM 060opyAoBaHMe [O/HKHO paccMaTpuBaThes
[ONOSTHUTENBHO.

JlononHutenbHaa nHopMauna 1 pekoMeHgaumm npeacrasnedbl B A.2.2.3 (npunoxeHue A).

7.2.4 Tpeb60BaHMA K BbINO/THEHWNIO CEAICMNYECKOr0 MUKpPOpPaioHUpoOBaHMUA

OnpefeneHne yTOYHEHHbIX XapakTepUCTHK ceiiCMMYeckoro Bo3aeicTBra 40/HKHO NPOBOAUTLCA B pam-
Kax paboT Mo celicMMYeCcKoOMy MUKPOPaNOHNPOBAHMWIO M/IOWAAKV YCTAHOBKN COOPYXXEHUS, BbINOTHAEMOMY
B COOTBETCTBMM C nosioxeHnamu CI 11-114.

B cocTaBe paboT No cencmMmyeckomy MUKPOPaNoHMPOBaHWIO NIOWAAKA YCTAHOBKA COOPYXEHUS B TOM
yucne JOMKHO npefycmaTtpuBaTbCes:

- BACO:

- onpefenieHne AaHHbIX CNeKTPasIbHOr0 YCKOPEHUS MoK,

- pa3paboTka KapT CeliCMM4ecKoro MUKpopaoHVWPOBaHUA NOWAAKU, COAepXalnx AaHHble Cchek-
TpanbHbIX YCKOPEHUA.

7.3 [JaHHble cneKTpasibHOro ycKkopeHus

[laHHble cnekTpasbHOro yCKOPeHuUs ANS Nnowafkn yCTaHOBKU COOPYXEHUS JO/MKHbI OblThb
onpefesneHbl No pesynbTaTaMm ceiicCMnyeckoro mukpopalioHnposaHus (cm. 7.2.4). Ha kapTax, pas-
paboTaHHbIX NPY BbIMO/THEHUN CEACMMNYECKOr0 MUKPOPAaiOHUPOBaHWS, YCKOPEHUA JOMKHbI 6blThb
BblpaXXeHbl B JO/19X OT YCKOPeHUA cBO60OAHOI0 NafeHns g 1 COoTBeTCTBOBAaTbL 5 %-HOMY 3aTyxa-
HUIO CNeKkTpanbHbIX YCKOPEHUA cKanbHOW nopoAbl. JaHHble YCKOPEHUS AO/KHbI onpefensiThCca B
COOTBETCTBUMN C KATEeropmein rpyHToOBbIX ycnoBuii A/B (cornacHo Tabnuue 5— CkanbHble Nopo-
Abl/nopogbl, BKAYalLwmne He 60s1ee 5 M pbIXbIX OT/IOKEHWUA) NAOLWaAK/ YCT aHOBKM cornacHo 8.1.

YckopeHus fo/mxHbl 0603HavaTbes kak Sa,map (0,2) nnn Sa.mep (1.0). nx cpefHwii nepuog nosTopsie-
MocTu coctasnifeT 1000 ner.

7.4 KaTteropusi ceiicMn4ecKoro pucka

CNOXHOCTb OLeHKM CEeiCMUYECKOro BO3AENCTBUA M CBA3AHHbIE C HUM MeTOAbl NPOEKTUPOBaHWS 3aBUCAT
OT KaTeropmu CericMM4ecKoro prcka COOpYXEeHUs, ONpefensieMoro HKe. YCKOpeHusl, onpeaensieMble B COOT-
BETCTBWM C 7.3. ONpefensitoT 30Hy CeMCMUYHOCTUN NI0LWaAKM, KOTopas BNOCNeACTBMN UCNOb3yeTcs AN Bbl6o-
pa COOTBETCTBYHOLLEro MeToa NMPOeKTNPOBaHNS COOPYXEHUIA C Y4ETOM CeicMMYecknx ycnoBuii. Beibop MmeToaa
NPOEKTUPOBaHNSA 3aBMCUT OT YPOBHSI BO3AENCTBUSI COOPYXEHNS, a TaKKe OT CTENEHU CMELLEHUS TPYHTA.
Onpepenexne KCP npoBoauTcs B cneaytolleli nocnefoBareibHOCTy:
a) onpefeneHne 30HblI CEMCMUYHOCTU niowanku B 3aBucumocT oT Sa,map(f.0) B cooTBETCTBMU C
Tabnuuen 1.
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Ta6nunya 1— 30HbI CEACMUYHOCTM NOWAAKN

CnekTpanbHoe yckopeHue Sa,map(J.0) 30Ha ceiicMU4HOCTHU
[0 0.03 g 0
O0T10.03 gpo0 0,10 1
OT10.11 gpo 0.25g 2
O0T10.26 80 0.45¢g 3
Ce. 0.45¢g 4
6) onpeaeneHne ypoBHsi BO3ENCTBUA COOpPYXeHUs. B Tabnuue 2 npeacTtaBreHa Lefnesas rogoBas Be-

POSITHOCTb paspyllueHust P, ANs KaXaoro ypoBHS BO3AENCTBUSA, 3HAYEHUSI KOTOPOI HEo6X0AMMbI AN onpeje-
NIeHNs cecMMYeCcKUX Harpy3ok B COOTBETCTBUM C feTa/lbHbIM MEeTO4O0M NPOEKTMPOBaHUS.

Mpn NpMMeHeHUN geTanbHOro MeToga MPOEKTUPOBAHUS 3HAYEHMA LieNeBbiX FO4OBbIX BEpPOSTHOCTEN
paspyLweHnus P ,. npeacTaBieHHbIX B Tabavue 2, MOryT 6bITb YTOYHEHbI U MPUHATLI 3aKa34yMKoM, OCHOBbLIBAsICb
Ha 3aK/TIl0YEHUAX CNeLMann3MpoBaHHO Hay4yHOW opraHusayuu.

Mpu NpUMEHeHUN yNpoLLeHHOro MeTofa MPOEKTUPOBAHMS 3HAYEHUS LefeBbiX rof0BbIX BEPOSATHOCTEN
paspyweHnusa P(npuHumMaloTca no tabnuue 2 6e3 M3MeHeHui.

Tab6nunuya 2— lenesas rogoBas BEPOATHOCTb paspyllieHus A,

YpoBeHb BO3AelicTBus pi

L1 4.0 x 1(r4 =1/2500
L2 1.0 x 10'3 = 1/1000
L3 2,5 x 10-3 = 1/400

0) onpeaenexne KCP coopyXeHUsi B 3aBUCMMOCTY OT YPOBHSI BO3EWCTBUSI U 30HbI CEACMUYHOCTU No-
WaAKy YCTAHOBKM COOPYXEHUsi — B COOTBETCTBUM C Tabnuueii 3.

Ta6nunuya 33— Kateropus ceicmuyeckoro pucka KCP

YpoBeHb BO3geiicTBUS
30Ha ceficMUYHOCTH

L3 L2 Lt
0 KCP 1 KCP 1 KCP 1
1 KCP 2 KCP 2 KCP3
2 KCP 2 KCP 2 KCP 4
3 KCP 2 KCP3 KCP 4
4 KCP3 KCP 4 KCP 4

Ecnn npoekTHoe ropu3oHTasibHOe celicMuyeckoe BO34EeNCTBME MeHbLUe, YeM 5 % o6Liero BepTukanb-
HOro BO34EWCTBMS, BK/IIOYAIOLLETO MOCTOAAHHbIE HArpy3ku U NepeMeHHble 3a BblueToM nnaByyecTn. KCP 4 n
KCP 3 moryT 6bITb NepeBefieHbl B KCP 2.

[ononHutenbHas uHdopmMaLmsa n pekomeHgauum K nogpasgeny npeacrabnersl B A.2.3 (MpunoxeHue A).

7.5 TpeboBaHMUA K NPOEKTUPOBAHUID C YYETOM CENCMUYECKNX YCNOBUI

B Tabnuue 4 npepactasneHbl TpeboBaHMA K MPOEKTUPOBAHWIO C yY4ETOM CelfiCMUYecKMX YCnoBWiA ans
kaxxgoin KCP. JaHHble TpeboBaH/A Takke npeActaseHbl B NPUHLMMNAIBHOW CXeme onpejeneHns MeTofoB
NPOEKTMPOBaHMWSA C YYETOM CeCMUYECKNX YCIO0BMIA (CM. pUCYHOK 1).

10
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Ta6nuuya 4 — Tpe6oBaHWSA K NPOEKTUPOBAHMIO C YHETOM CEiCMUYECKNX YCNOBUA

MeTon o o HenvHeliHbIA aHann3
KCP OLeHKa CeCMMYECKOn aKTUBHOCTU o
MPOEKTUPOBaHNA BO3JelcTBYA ypoBHA MP3
1 — — —
2 YNpoLeHHbIR CyuiecTBytolMe KapTbl CENCMMUYECKOTO palioHMpoBaHUA Unun [onyckaeTcs
B cooTBeTCTBUU C 7.3
3 YNpoLeHHbIR [laHHble CcelcMMYEeCcKOro MUKPOpPaMoHMPOBaHUsS NIOWaaKu, PekomeHnpgyeTcsa
cyliecTBYylOLWME KapTbl CEACMUYECKOro paioHMpOBaHWs MW B
cooTrBeTCcTBUMC 7.3
[eTanbHblii [laHHble celicMMYecKoro MMKpOpanoHNpoOBaHUSA NAOLWaAKN PekomeHayeTcs
4 JeTanbHblii [laHHble CENCMMNYECKOr0O MUKPOPaioOHNPOBaHUA MIOWaaKN TpebyeTcsa

B celicMMYeckn onacHbIX 30HaX HE06X0AMMO NpeaycMaTpuBaTh TEXHUYECKME peLleHns no obecnedye-
HMIO MPOYHOCTW U NOAAT/IMBOCTU KOHCTPYKLMIA COOpYXeHuii, obecneumBalolime BocnpuaTve gedopMauuii,
npeBbIWaLLNX HOPpMasibHbie NPOEKTHbIE 3HAYEHUS.

Mpy pa3paboTke apXUTEKTYPHO-KOHCTPYKTUBHbIX PELUEHU A N0 COOPYXEeHUAM Heo6X04MMO WMCMOJb30-
BaTb TpeboBaHUA U pekoMeHAauuu, NpebsBasieMble K MPOEKTUPOBAHMI0 NOAAT/IMBbLIX KOHCTPYKUMIA (3a uc-
knoyeHnem KCP 1).

[na nnaByunx MHIC coopyxeHuii Xof MOPCKOro paisepa. yron BpalleHuUs TPOCOB HaTSXHbIX CBA3el
1 Mpoyne reoMeTpuyeckne AoNycky AO/MKHbI COOTBETCTBOBATL TPEOOBAHUAM K BO34e/ACTBMIO YypoBHA MP3.

Lna coopyXeHuin, oTHOCALLMXCA K KaTeropum celicMmyeckoro pucka KCP 3. B 60/bLUMHCTBE cnyvaes
YMpPOLLEHHbI MeTog, 60nee koHcepBaTuBEH. [1151 OLEHKU CeMcMUYeckoil akTMBHOCTY npeanovtutened BACO
naowagkm yctaHosku (cMm. 9.2).

B apyrux cnydasix MoryT 6biTb UCMO/Ib30BaHbl CYLLECTBYHOLME KapTbl CEACMMUUYECKOTO paiioHNPOBaHUS
nméo B cooTBeTCTBUM ¢ 7.3. AnA AeTanbHON MeTOAWKM HEOBXOAMMO MCMNoMb30BaThk pesynbTtatel BACO
naowagku yCTaHOBKU COOPYXeHUs. [N ynpoLeHHOW MeTOAMKM MOryT UCMO/Ib30BaThCA AaHHble CyLecTBy-
IOLLMX KapT ceMcMMYeckoro paiioHMpoBaHMsA COBMECTHO € pesysbTatamy BACO niowagky ycTaHoBKM COOpY-
XeHus.

8 YNpOLUEHHBbIi MeToA MPOEKTMPOBAHNWS C YHYETOM CEICMUYECKUX YC/I0BUIA

8.1 Knaccudukauusa rpyHToOB 1 dhopma cnekrpa

C u1cnosib30BaHNEM CNEKTpasibHbIX YCKOPEHWI AN1S NAOLWaAKN yCTaHOBKU coopyxeHus Sa.mep(0.2) n
Sa,map(f.0). Ans nepuooB KonebaHnii ocuMNIATOpa, COOTBETCTBEHHO paBHbix 0.2 1 1.0 ¢ n3 paspaboTaH-
HblIX HAPT celicMUYeckKoro paioHupoBaHusa (cMm. 7.3). onpeaennTb CNEeKTP OTKANKA NAOLWAaAKVU ANS Nepuo-
[a nosTopsieMocTn oauH pa3 B 1000 neT B crefytoLeii nocnefoBaTelbHOCTY:

a) onpeAesinTb KaTeropuio rpyHTOBbLIX YCNOBWIA NAOLWAAKN YCTaHOBKW. KaTteropus rpyHTOBbIX YCO0BWIA
naowaaku 3aBUCUT OT XapakTepuUCTUK FPyHTa MOPCKOroHa, Ha KOTOpoe ycTaHaB/IMBaeTCs COOPYXeHne, 1 sB-
naetcs PyHKUMeR ocpeHeHHbIX XapakTepucTUK BEPXHErO C/105 TPYHTOBOIO OCHOBaHWSA TOMLMHON He MeHee
30 m (ana coopyxeHuii MHIC cBaliHO-rpaBMTaLMOHHOIO TUMNa TOJILMHA BEPXHErO CI0S1 TPYHTOBOrO OCHOBAa-
HMA AO/KHA COCTaBNATb He MeHee [/INHbI NMOrPYXeHns cBaun) 1 onpefenseTcs B COOTBETCTBUN C Tabnuuei 5.

CpefiHIol CKOPOCTb NOMNepPeYHolt BO/IHbI B BEPXHEM C/10€ TPYHTOBOIO OCHOBAHUS VS BbIYMCASAOT No dhop-
myne

30
(D

<-1lvsJ

rae N — YMC/Io C/I0EB B BEPXHEM CJI0€ TPYHTOBOr0 OCHOBAHMUSI:
d(— mowHOoCTb cnos /;
VS B— CKOPOCTb NonepeyvHoli BOMHbI /-ro Cosi.
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CpofHee 3HauyeHue HOPMasIM30BAHHOTO COMPOTUB/IEHWUS BAABMMBAHMIO KOHyca gd U cpedHee COMpo-
TUB/IEHWE HEAPEHNPOBAHHOIO CABMIa rPYHTa CY BbIYMCAAIOT Mo hopmyse (1), Vs 3ameHsieTcs Ha gcl unm cu.

Ta6nuuya 5— OnpeaesieHVe KaTeEropyMm rPYHTOBbIX YCMIOBUIA NOWAAKNA YCTaHOBKM

Ocpcavenmas xapakTepucTuka BEpXHero cfios rpyHToBOro oCHoBaHusa

Kateropus

HOpMaI‘IVISOBaHHOE COI'IpOTI/IBﬂEHVIe
rPYMTOOBbIX HanmeHoBaHue rpyHTa CkopocTb
o o conpoTuBfieHNe He/lpeHUpoBaHHOro
ycnosuu nonepeyHon
BAABMBaHUIO KOHyca cABwura rpyHta gns
BOMHbI ~4 MIC
30HAa ANA necka (E, [MWHbI C,, KMNa
A'B CkanbHble nopogbi/nopoaesl, V,r 750 He npumeHnmo K He npumeHnmo K
BKAtOYawoLlwme He 6onee 5 M pbix- [aHHOMY crniyyato AaHHOMY cay4yato
NbIX OT/IOXEHWIA
C OuyeHb NNOTHbIW TBEPAbIA FPYHT 350 <VsS 750 <?d*200 cur 200
v cnabas ckasnbHas nopoga
D OT n/AOTHOro A0 Becbma Mn/oT- 180 < vsS 350 80 Sgd <200 80 S cu< 200
HOro rpyHTa
E OT MArKoro 40 NA0THOro hyHTa 120<vsS 180 gd < 80 cy <80
F FPyHTbI Nt060ro HauMeHoOBaHUA, NpeAcTaB/IEHHbIe B KATEropusax ot

A po E v copepxauine rpyHTbl, UMetoLne ogHy uan 6onee cnepyto-
LMX XapaKTePUCTUK:

-vs-S 180;

- TPYHTbI, YyBCTBUTE/IbHbIE K MOTEHLNA/IbHOMY CMELLEHNIO U 06-
PYLWEHNIO NPU CEACMNYECKOW aKTUBHOCTW, TakuMe Kak PasXuKeHHbIl
TPYHT, BbICOKOCTPYKTYPHbI€ [/IMHbI, CNa6o CLeMEHTUPOBaHHbIE FPYH-
Tbl. NOABEPXEHHbIE 0GPYLIEHNIO;

- WINCTLIA TPYHT WAM TeKyyas [IMHa, MOLWHOCTb KOTOPbIX NpeBbl-
waet 10 m;

- C/IOU TPYHTa C BbICOKMM COZepXaHneM rasa uav u3bbITOYHbIM Nna-
pOBbLIM AaBnieHnem, KotTopoe 6onblue, Yem Ha 30 %, npeBblwaeT ad-
(heKTUBHOEe JaBsieHVe Nopoabl B YC/IOBUAX 3a/leraHns;

- cnon, UMetoLMe MOLWHOCTbL 6o1ee 2 M. C pe3kMM nepenazom 3Ha-
YeHWUli CKOPOCTM MonepeyvHoi BosHbI (6onee yem +30 %) n'nnm conpo-
TUBNEHNA HeApPeHUPOBAHHOIO cABuUra rpyHta (6onee yem =50 %) no
CPaBHEHMWIO CO CMEXHbIMU CMI0SIMU.

*gd=Ne ) x<pa/<Co)05.

rae gc — COnpoTMB/IEHME BAAB/VBAHUIO KOHyCa 30HAA!
Pa— aTtmocdepHoe gaBneHne =100 «lMa;
<\q — 3adphpekTMBHOE NpUpoaHOe AaBNeHne TpyHTa.

6) onpeaenntb koaddpuunenTtel Ca n Cr AnA dyHAaMEHTOB MEJIKOTO 3a/10KEeHUS yKasaHHble Koad-
PUUMEHTLI onpegensaTcs no Tabnamuam 6 u 7. 3HayeHnss KOIh(ULMEHTOB 3aBUCAT OT KaTeropum rpyHTo-
BbIX YC/TOBWI 1 OT 3HAYEHWI cnekTpasibHbIX YCKOPEHWIA ANS NAOWAAKN YCTaHOBKU coopyxeHns Sa,  (0.2) n

3HaueHus Caun Cvana cBaliHbix (OyHAAMEHTOB NpeAcTaB/ieHbl B Tabnuue 8.

Tab6nunuya 6 — 3HadyeHnsa Capgns pyHAaMEeHTOB MEJIKOTO 3a/10XKeHUs 1 nepuoga cnekTpanbHOro yckoperuus B 0.2 c.

KaTeropus CnekTpanbHoe yckopeHue SaiTdp<0.2)
TPYHTOBbIX
ycnosui So0.25 0.50 4 0.75 4 1.0% r 1259
A'B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 12 1,1 1.0

12
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OKOH4YaHue Tabnuubl 6

Kateropus CnekTpasibHoe yckopeHve ba.~pCA3)
TPYHTOBbIX
ycrioBuin S0,25 0504 0.759 1.09 ri125g
E 25 1.7 1.2 0.9 0.9

F . . . . .

* OnpepgensieTcs NoO pesy/ibTaTamM BbINO/IHEHUA WHXEHEPHO-TeosI0rM4yeckKnx N3bICKaHWUIA, BK/IllOYawwmnx onpege-
NleHne gUHaMn4yecKnx XxapakTepucTtuk rpyHTa.

Ta6nuuya 7 — 3HaveHns Cyans pyHAaMeHTOB MesiKOro 3a/10KeHnsa 1 nepuoga CnekTpasibHoro yckopexuus B 1.0 c.

KaTeropus CnekTpanbHoe yckopeHue m&a.rrep<T.0>

rPYHTOBbIX

ycnosuii S0.1 9 0,29 039 0.43 2059

A/B 1.0 1.0 1.0 1.0 1.0

C 1,7 1.6 15 1.4 1.3
D 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 2.4
F . * * . .

* OnpepgensieTcs No pe3y/nbTataM BbINOIHEHUS UHXEHEPHO-Te0/TI0TMYEeCKNX U3bICKaHW, BKItOYaloLWMX onpeje-
NeHve AMHAMUYECKUX XapaKTepUCTUK FPyHTa.

Ta6nunua 8— 3HauyeHusa Cawu C,, ANns cBaiiHbiX hyHAaAMEHTOB

KaTeropusi rpyHTOBbIX YC/I0BUiA Ca
AB 1.0 0.8
C 1.0 1.0
D 1.0 1.2
E 1.0 1.8
E . .

* OnpepgensieTcs No pe3y/ibTaTam BbINOJ/IHEHUS UHXEHEPHO-reos10rm4eckmnx M3bICKaHW, BK/IHOHAKOLWNX onpege-
NeHne gUHaMN4YeCKNX XxapakTepucTuk rpyHTa.

B) onpeaenunTb CNeKTp roOPU3OHTasbHbIX YCKOPEHWI Ha nioljafke YCTaHOBKM C NepuosoM MNoBTOpsie-
mMocTn 1000 neT. CnekTp CeiiCMUYecKoro YCKopeHust Jo/keH 6biTb onpegeneH ANA pas/UyHbIX NepuogoB
kone6aHuii ocunnnaTopa T. Kak NoKa3aHO Ha PUCYHKe 2.

Ansa neprofoB T, MEHbLUMX UK paBHbIX 0,2 C. CNEKTPasibHOe YCKOPEeHWE Ha MoLLafKe YCTaHOBKMW CO-
opyeHusa Sasite (7) BbIUMCASIOT No hopmyne

Sas,.e(7) = (3r+0.4)Ca Samap(0.2). (2)

Ona nepvogos, npesbiwatwmx 0,2 ¢, cnekTpasibHOe YCKOpeHue BbluMcasoT no gopmyne (3). 3a uc-
KNYeHnem cnyvaes, korga Sasjle (T) S Ca mSamap (0,2):

sase() <VSa.r_|r_1apa0) 3

Ana nepnofos, npesbiwatoLwmx 4.0 ¢, CNekTpanbHOe YCKOpeHne MOXeT NPUHMMAaTLCA Kak 3aTyxaroLlee,
B nponopuun 1/I'2 smecto 1/T, n [OMXKHO onpeaenaTbea no gopmye

4Cy S a.map(1.0)
a.site (ﬂ (4)

13
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sym

<V 4 «*> Ne?

~V'®e, nfi O» B*

0.2 1 * 4

T — co6CTBEHHbIN nepuog konebaHuii ocunnnsTopa ¢ ogHol cTeneHblo cBoboAbl: Ca C4 — KO3(PPUUNEHTI NowWaaKM YyCTaHOBKA CO-
opyxeHus yyacTka: Sa(T) — cnekTpasbHOe yCKOpeHue, CBA3aHHOE C NeprmooM KonebaHunii ocuMnnaTopa c 0fjHO cTeneHblo cBo6oAbl I
Sa,lW<7) - cnekTpasbHOe YCXOPCHMO Ha Nnoujajke yCTAHOBKU COOPYXEHUA 3a nepuoj nostopsieMocTu 1000 neT u c nepuoaom Kone-

BTOPSIEMOCTM COTPSICEHUIT oAMH pa3 B 1000 neT ¢ nepuoaomM KonebaHuii ocumnnstopa 0.2 ¢ ¢ 04HOW cTeneHblo cBO6OAbI (onpeaenseTcs
no BACO unn ¢ ucnonb3oBaHuem 6asbl gaHHbix OCP-97. a Takke Mo CPefHEMUPOBbLIM N PerMoHasnbHbIM 3aBUCUMOCTAM OT MarHUTYy/bl
W 3/IMLEHTPasIbHOTO PacCTOSAHUSA A0 ONacHbiX 30H BO3HWKHOBEHWS o4yaroB 3emseTpsiceHus): Samap(l.0) — cnekTpasbHOe yCKOpeHue
Ha NOBEPXHOCTU CKa/lbHOI MOpPoAbl NMPU NOBTOPAEMOCTU COTpsiceHuii oauH pa3 B 1000 net ¢ nepuogom kone6aHuit ocumnnsatopa 1.0 ¢
C 0fHOI cTeneHblo cBoGoAbl (onpegensietcsi no BACO unm ¢ ucnonb3oBaHWeM 6asbl gaHHbIx OCP-97. a Takke Mo CPeAHEMUPOBbLIM U
pernoHasibHbIM 3aBUCUMOCTAM OT MarHUTyAbl N 3NUUEHTPaIbUONo pacCTosaHNA A0 ONacHbIX 30H BO3HNKHOBEHNA O4Yaros SEMﬂeTpﬂCeHMﬂ)

PucyHok 2 — CnekTp celicMN4ecKoro yckopeHus ¢ 5 %-HbIM 3aTyxaHuem

r) BepTUKa/bHOE CNeKTpasibHOe yCKopeHue 3a nepuod T AO0/KHO NPUHUMATLCS Kak NOJI0BMHA COOTBET-
CTBYIOLLETO FOPU30OHTANILHOTO CMEKTPA/IbHOTO YCKOpPeHUsi. BepTukabHbIli cnekTp He JOMXeH B fanbHeliemM
COKpaLLaThbCsi Nog, BAUSIHUEM Ty6VHbI BOAbI;

[) CMEeKTpbl YCKOPEHWS, ONpefesieHHble Bbille, COOTBETCTBYIOT 5 %-HOMY 3aTyXaHuio. s nonyyeHust
CMEeKTPa YCKOPEHUS, COOTBETCTBYIOLLETO APYTMM 3HAYEHUSIM 3aTyXaHusl, opAyHaThl MOTyT MaclUTabupoBaThCs
npvMeHeHneM KoadhmumeHTa 3aTyxaHusi D no choopmyne

®)

rae n— NpoLeHT KPUTUYECKOro 3aTyxaHus.

L1151 nonyyYeHnsi NPOEKTHOTO cnekTpa OTKVKA MOWaAKM 4518 nepuoga oauH pas B 1000 f1eT B kKayecTBe
anbTepHaTMBbLI NOC/efoBaTeNbHOCTY, NPUBEAEHHO B NepeuncieHnsx a>—ia), eiuHblii cnexkTp celicMuueckoii
0MacHOCTM, NOyYeHHbIi Ha ocHoBe BACO. MOXeT 6biTb M3MEHEH C MOMOLLbI aHann3a AeTaslbHOro AMHaMK-
UECKOro OTK/IMKA N/IOLAAKN YCTAHOBKM COOPYXKEHUS.

MicxofHble faHHble A1 MPOeKTUPOBAHUS NO YyNPOLWEeHHOMY MeTO0AY MOFYT 6blThb MNOyYeHbI
U3 KapT, paHee pa3paboTaHHbIX MU MMEKLMXCS Y KOMNaHuu-onepaTopa. B cnyvyae nx oTcyT-
CTBUS ANS peannsauuy ynpou,eHHoro meroga Heo6xo4umo npessapuTenbHO BbINOMHAT b paspa-
60T KY yKazaHHbIX KapT cuiaMy crneLnann3npoBaHHO opraHusayuu.

8.2 MeTof NnpoeKkTupoBaHuns

Hwxe npeacTaBneHo onpeaeneHne NPOeKTHbIX CNEKTPOB CEACMUYECKNX YCKOPEHWA.

Ana kaxporo nepuoga ocunnnatopa T ropusoHTasbHble U BepTUKasIbHble CNeKTpasibHble YCKOPeHUs
MP3 fomxHbl onpefensaTbCsa Ha OCHOBAHMN COOTBETCTBYHOLLMX 3HAYEHWI CNEeKTPasibHOro YCKOPeHUs nnowag-
K/ YCTaHOBKUW COOpYXeHus a/1a nepuoga B 1000 net [cM. nepeuuncrieHns B) 1 r) 8.1] no cropmyne

14



FOCT P 57123—2016

$>.AIE = WALE * ~a.sile (*)e 6

rae JVIE — macwtabHblii K03adhULMEHT, 3aBUCSLLNI OT YPOBHSA BO3AECTBUA COOPYXEHUs, onpeaensieTcs
no ta6nuue 9.

Ta6nuya 9 — MacwTabHbli KO3dhUuneHT WALE

. MacwTabHbli KoaduymeHt MP3
YpoBeHb BO3geiicTBUA

«ALE
L3 0.85
L2 1.15
L1 1.60

OpU30OHTasIbHbIE U BEPTHKa/IbHbIE CNEKTPasibHbIe YCKOPEHUS AN OCLUAAATopa ¢ nepuogom T Bbluuc-
NS0T No dopmyrne

_ n
m= )

rae Cr— ceiicMnyeckuii kKoadpchmumeHT 3anaca, KOTOPbIA paccMaTpyBaeT cTaTuyeckuii 3anac NPOYHOCTU U
BO3MOXHOCTb UCMbITbIBaTb 60/bLUME HE/MHeNHble gedopMauuny ANA KaxAoro Tuna COOpYXEeHWUi
(Hanpumep, cTasibHble COOPYXEHUSA B CPABHEHUM C COOPYXEHUSAMMN U3 apMUPOBaAHHOIO 6eToHa).

KoadhcpuumeHTt Cr npegctaBnseT coboil OTHOLEHWE CNeKTPasibHOro YCKOPeHWs, Bbli3blBatoLLero karta-
cTpodhnyeckoe paspylleHne KOHCTPYKUWKW, K crnekTpasbHoMy yckopeHuto M3. OueHky 3HadveHuns Cr Heobxo-

[VMMO BbINOMHATL [,0 NPOEKTUPOBAHNA COOPYXEHUS AN pa3paboTKM 3KOHOMUYHON KOHCTPYKLMKU, COCOGHO

BblAEPXNBaTb BO3AENCTBAA YpOBHA 3. 1 OAHOBPEMEHHO COOTBETCTBOBATbL TPEOGOBaHMAM, YUUTbIBAIOLLVM

BO3feincTenA ypoHa MP3. 3HayeHns Cr MOryT ObiTb MPUHATLI HA OCHOBE AeTasibHOW OLEeHKN aHa/I0rMyHbIX

COOPYXEHWIA.

Bo nsbexaHue C/MLLIKOM KOPOTKMX Nepuofos nostopsseMocTu M3 3HaveHus CrHe AO/DKHbI NpeBblaTh:
- 2.8 — N9 COOPYXeHuit ¢ ypoBHeM Bo3gelicTeus L 1,
- 2.4 — pns cOOpyXeHuit ¢ ypoBHEM BO3gaelicTBus L 2;
- 2,0 — ana COOpyXeHUit ¢ ypoBHEM Bo3aelicTBusA L 3.
JononHuTenbHas nHopmaumsa U pekomeHaauun K nogpasgeny npegcrasnedsl B A.3 (npunoxeHve A).

9 [eTanbHblii METOA, NPOEKTMPOBaHMSA C yYeTOM CeMCMUUECKUX YCIoBUii

9.1 OueHKa ceicMNYecKon onacHOCTM NaoLankm

MPOEeKTHbIV CNEeKTP YCKOPEHWUsl — 3TO HauGosiee WMPOKO NpUMeHsieMblii BXOAHOW napameTp Ans npo-
€KTUPOBaHWS C YHEeTOM CeicMUYecKUX BO3ZAEWCTBUIA U pacueTa COOpYXeHWA. Mpu 13y4eHnn celicMUYHOCTM
NOLWAAKA YCTAHOBKM COOPYXEHUSI NPOEKTHbI CNEKTP YCKOPEHUs, Kak Mpasu/io, onpeaesnisieTcsl Ha OCHoBe
CMEeKTpa YCKOPEeHUsl, paccUuTbIBAEMOro Npy BbiNosHeHUM BACO C y4yeTOM TPYHTOBbIX YC/IOBWI NIOLWAAKN.
Ons pononHeHus pesynbtatoB BACO MOXeT BbINOMHATLCA LETEPMUHUCTCKUIA aHanns celicMuyeckoli onac-
HOCTW. OnMcaHue ykasaHHbIX aHa/IM30B OLEHKM CelicMMUYecKoli onacHoCTM npeactasneHo B 9.2—9.5.

Ons cnyyas, Korga oxujaeMble Bo3feicTBUA Npy AeTEPMUHUCTCKOM 1 BEPOSITHOCTHOM aHanuse cylie-
CTBEHHO pasnuyalTcs, crefyeT AenaTb pacyeTbl B ABYX BapuaHTax U BbIGUpaTb Hanxyawuii.

9.2 BepOATHOCTHbI aHann3 celicCMMYeCcKoin onacHoCTH

padukn onpegeneHns BACO npeactasneHbl Ha pucyHke 3. MNpy BEPOATHOCTHOM aHasv3e ABWKeHUs
TPYHTOB Ha N/oliajke OLEeHVBAIOTCA Ha OCHOBE PaCCMOTPEHWUS BEPOATHOCTW 3eM/IETPACEHWI Pas3/InyHOro
MaclTaba OT MOTEeHLMaIbHbIX 04aroB, KOTOPbIE MOTYT BbI3biBaTb CEiCcMUYECKNe SIBIEHUS HA NnoLaske ycTa-
HOBKM COOpYXeHus (cM. pucyHok 3, a)]. BACO Takke yuuTbiBaeT NPOM3BOJIbHbINA XapaKkTep 3aTyxaHusi celic-
MUYECKNX BOJIH, NPOXOAALLMX OT oyara 3eMNeTPSCeHUs [0 NAoLWaKM YCTaHOBKN COOPYXeHNS (CM. PUCYHOK 3,
6)]. CymmunpoBaHue no MHANBMAYaNbHbIM BEPOATHOCTAM U3 pas/INYHbIX UCTOYHUKOB faeT rofloBylo BeposT-
HOCTb MpEeBbIWEHUS ANA 3a4aHHOr0 NMMKOBOTO 3HAYEHUS YCKOPEHWA FPYHTa WM CNekTpasibHOro yCKOpeHus
(cm. pucyHok 3. B)]. Mpadhmk 3aBUCUMOCTUN BEPOSATHOCTY NPEBbLILIEHNA OT NapameTpoB [BVXEHUSA TPyHTa Wan
OTK/IMKa OCUMANATOpa OfHOW CTeneHu cBO6OAbI (CMeKTpasibHOe YCKOpeHue, CnekTpasibHas CKOpOoCTb Wan
cnekTpanbHOe nepemeLleHne) HasbiBalT KPMBOW CeCMUYECcKOol ONacHoOCTK.
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a)OLWBAANbIMA CAOCMKMLUNM U TpaTL, 6) OumaanbiMa LA Tbac asTyXaHHs!
Tara 3eweTpsiceHus AnmcnoatpanmMbo”CTYLMiA C NMOPVOALLHN
N «PY
B) HaocHoBamu pscpTiOT 51) AB) OTAAaTb r) HaocHoBaH* pxaHka ») MocTpouTb
10 H bl * OW/ICALLIMIOIi0A nr)i(KX7TM Kpwaoeamoraonnpa onacHocTu
AIACW ITPW MMXYa0opLW HW kBeporo UASILLHAHWI OpeHIOCOLLICTPasTbIMC

13 neproaos BLOPBMHOW 0N0eC* rOA0sON
MpoATHOOra Npw iiiaiain n nonyansamama
KaM HN e4uHON ceitw ~w aM OMNacHOCTW

ana OO kdh Blo M LIOVIOPSMA — T,)..

yCTapeHuii Ans LUGPOHHOA Lignaaoii
nAaaoi aopBATHPCTU MPOPLIT  af

1-- NuHeliHblii oyar (pasnom); LM) *- yactoTa; 2 — 30Ha/bHbIN oyar. [, — nepuoabl kone6aHWii ocuuNNAaTopa C OAHOI CTENneHblo
cBo60o/bl. 3-- rogosas yactoTta MarHuTyabl M. Se<T ,>— cnekTpanbHOe yCKOpeHue, CBA3aHHOe C NepuoaoM KonebaHuin 7, ocunnnsatopa
Cc ofHoOli cTeneHblo cBO6OAbI; 4 — HeonpeAeNeHHOCTb 3aTyxaHusi: d -+ paccTosiHMe A0 ouyara 3emseTpsiceHus; M — maruutyga; P — ro-
AoBasi BEPOATHOCTb NpeBblleHns. PO — uyenoBas rogoBasi BepPOSATHOCTb NpeBbllWeHnsn; Sa p~T,) — cpegHee cnekTpasbHOe YCKOpeHue

ANA nepuoja ocuunnatopa 7, Npv BbIGPAaHHOM YPOBHE 0O/J0BOI BEPOATHOCTU NpPeBbiWeHNs

PucyHok 3 — pacdumkn onpegenexHns BACO

CneKTpanbHbIiA OTK/IMK U3MEHSIETCA B 3aBUCUMOCTU OT Nepuofa Cob6CTBEHHbIX KosiebaHuii ocunnnsaTo-
pa; Takum 06pa3om, rpadiuk NpeacTaBiseT co60i COBOKYMHOCTb KPUBLIX CECMUYECKO OnacHOCTU Ans pas-
NNYHbIX nepunogos I [cm. pucyHok 3. B)].

Pesynbtatel BACO 1cnosnb3yoTcs 15t NoNyYeHnss e4MHOTo CnekTpa CeicMMYecKkoin onacHocTu [cM. pu-
CYHOK 3. )], Ha KOTOPOM BCE TOYKM COOTBETCTBYHT TOI Xe ro40BOV BEPOSAITHOCTM NpeBbieHns. CoOoTHOLWEeHNe
MeXay Nepnogom NoBTOPSAEMOCTU eAUHON CeiCMMYECKO 0NacHOCTM 1 BEPOSATHOCTLIO NpeBbiweHns (Pe) Bbl-
yncnaT no opmyne

(8)

roe relur — nepuog, NOBTOPAEMOCTU B rofax.
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HecmoTpsa Ha To uTo BACO fBNsieTcs BEPOATHOCTHbIM MOAXOLOM, BaXHO, YUTOObI CyLleCcTBylOLWME He-
onpefeneHHoCcTU 6bIN yuTeHbl NPU onpefesieHnn BXOAHbIX napaMeTpoB, Taknx Kak MakcuMasibHas MarHuTy-
[la ouara, B3aMMOCBsA3aHHas NMOBTOpPHas MarHuTyfa, ypaBHeHue 3aTyxaHus, reorpaguyeckune rpaHuLbl, onpe-
Jenaowmne pacrnosoXeHne 30Hbl BO3HUKHOBEHNA 3EM/IETPACEHNS.

Pesynbtatamn BACO siIBNAeTCA cepusi KpUBbIX CEACMUYECKOW ONacHOCTU A1 KaXKA0ro 3Ha4YeHUs cnek-
TPasibHOTO YCKOPEHWS, COOTBETCTBYIOLEr0 COGCTBEHHOMY nepuoay konebaHwii coopyxeHuii, Hanpumep T,
T2..... TN [cm. pucyHok 3. B)]. BcnepcTteue HeonpefeneHHocTel BXOAHbIX napameTpoB BACO kaxgasa n3 kpu-
BbIX CEAICMMYECKO 0NacHOCTM MMeEeT Avanas3oH HeonpegeneHHoctTn. CpegHee (MM OXMAAEMOE) 3HaYeHne
KaXxaol Kp1BOI AO/MHKHO MCMNOMb30BaTLCA A1 NOCTPOEHUS e4UHOr0 CnekTpa onacHOCTU, COOTBETCTBYHOLLETO
3afjaHHOl BEPOSATHOCTU npeBblleHnsa PO [cM. pucyHOoK 3. no3uums r)]. Bce cebinkn Ha KpuBble CECMUYECKOA
0nacHoOCTU NognyHkTa 9.4 OTHOCATCA K CpefHEMY 3HAUEHMWIO KPUBOM CeNCMNYEeCcKoli ONacHOCTY.

[JlononHuTtenbHas nHdopMauus n pekomeHgauuy kK nogpasgeny npegcrasnedsl B A.4.1 (npunoxenue A).

9.3 [leTepMUHUCTCKNI A aHan3 celicMUYeCKoin onacHocTu

[,eTepMUHUCTCKME OLLEHKN KpaliHUX 3HAYEHWUI ABUXEHWI TPyHTA Ha Nolajke YCTaHOBKU COOPYXeHUs
MoJly4aloTCA HAa OCHOBE PACCMOTPEHUst eAMHUYHOTO COGbITUSI ONpeAesieHHON MarHUTyfbl U PaccTosiHUA [0
nnowaaku. Ans npoBefeHUs 4ETEPMUHUCTCKOMO aHanm3a TpebyeTcs cregyoLwan nHgopmMams:

- onpejenieHve oyara 3emneTpsiceHus (HanpuMep, U3BECTHbIA Pa3/ioM) 1 ero pacrnosiokeHne oTHOCU-
TEe/bHO M/0WAAKN:

- onpefenieHne MarHUTy bl MPOEKTHOTO 3EM/IETPSICEHNS, KOTOPYIO MOXET BbI3BaTh Ouar;

- OTHOLLEHVE, KOTOPOE ONWCLIBAET 3aTyXaHue ABUXEHUS rPyHTa B 3aBUCUMOCTY OT PacCTOsIHUS.

Mnowaaka ycTaHOBKU COOPYXEHNSI MOXET MMETb HECKOJIbKO N3BECTHbIX aKTUBHbIX 04aroB 3emseTpsice-
HUWii. MakcumanbHas MarHUTyia onpeaensieTcs A8 Kaxaoro oyara. MakcumansHas MarHUTya — 3T0 (OYHK-
uMa ANuHbI pasfnoMa (o4yara) U UCTopuYeckue AaHHble 06 MMEBLUMX MECTO 3eMJ/IeTPSICEHUSIX KOHKPETHOro
ovara.

[leTepMUHUCTCKMNE OLLeHKN 3HAYEHU ABMXEHWI TPYHTA HE CBA3aHbl C ONPeSe/eHHbIM NEepPUOAOM MOBTO-
psieMoCTW. TakuM Kak oauH pa3 B 1000 fieT. XOTs KOHKPETHOe celicMuyeckoe cobbiTe MOXET UMETb Nepuos,
NOBTOPSIEMOCTH, CBsi3aHHbI/ C HAM. eprog NOBTOPSIEMOCTU A1 MAaKCUMaJIbHOTO 3eMIETPSICEHUS!, BbI3BaH-
HOTO AaHHbLIM Pa3/lIOMOM, MOXET BapbMpOBATLCS OT HECKOSIbKMX COTEH 40 HECKOMbKUX ThICAY JIET. B 3aBUCU-
MOCTU OT CTeNeH akTUBHOCTU pas/ioma.

[JeTepMUHNCTCKUIA aHa/IM3 CelicMMYEeCcKoi OMacHOCTM MOXET BbIMONHATLCS B JOMOJIHEHWE K BEPOSIT-
HOCTHOMY aHasIn3y CelicCMUYECKO OnacHOCTU.

9.4 MeToj NPOEKTUPOBaHUA

[JeTanbHblli METO4 NPOEKTMPOBAHNA C YHeTOM CeliCMMUYeCKMX YCNOBUA OCHOBaH Ha pesynbTatax BACO
(cM. 9.2 n pucyHok 3).

KpuBas ceiicMmnyeckoli onacHOCTM NAOLaAKM YCTAHOBKMN COOPYXEHNA A0/MKHa OblTb onpegeneHa B OT-
HOLLEHWW rofj0BOI BEPOSATHOCTM MPEBbILIEHUS CNEKTPaNbHOIO YCKOPEeHUs COOTBETCTBYHOLLEro nepuogy, pas-
HOMY JOMVHUPYOLWEMY MOAa/TbHOMY nepuogy konebaHuin coopyxeHns Sa(Tdom) [cM. pucyHok 3, B)]. BmecTo
6o0nee cneyndnyHoON NHhopMaL 0 SOMUHMPYHOLWEM MOAA/IbHOM Mepuofe KonebaHuii CoopyXXEHUS MOXET
6bITb ONpeaeneHa KpuBas CeincMnyeckoin onacHoOCTH AnsA cnekTpanbHoro yckopeHus Sa(1,0) B nepuog 1.0 c.

CnekTpasibHble yckopeHus ypoBHS MP3 fo/kHbl 6bITb OnpegeneHbl No KpMBOW ceicMnyeckoli onacHo-
CTU NOLLAAKN YCTaHOBKIN COOPYXEHUS 1 LiesieBol ro40BOi BEPOATHOCTMN paspyLleHnii P(. yka3aHHbIX B Tabu-
ue 2. KoHKpeTHble Lwarn ans onpegeneHns celicMuyeckmx BosgeiicTauii yposHeid MP3 1 M3 npeactaBieHsl
Ha pUCyHKe 4 1 onucaHbl HUXe:

a) NOCTPOWTL KPMBYHO CECMMNYECKON ONacHOCTY MIOWAaAKN YCTaHOBKU coopyxeHus gna T = Tdom [no-
[OGHYI0 KpUBbIM, NPUBELEHHbIM *a pucyHke 3. B)) Ha ocHoBe 10g,0 - 10410. T. e. ¢ oTo6paxeHnem pacnpege-
NeHns BepoATHOCTM napametpa Sa(7dom) [CcM. pUcyHOK 4. a)];

6) BbiOpaTb LiesIEBYI0 rOA0BYI0 BEPOSATHOCTb paspylieHns P(, kak (OyHKLUIO YPOBHS BO3AeNcTBUS NO
Tabnuue 2. n onpesennTb CNeKTPasibHOe YCKOPEHME NOLLAKN YCTAHOBKU COOPYXEHUSI NPU BbIGPAHHbIX 3Ha-
yeHuax P(l SaPf(Tdom) B cooTBeTCTBUM € No3uuueli a) pucyHka 4;

B) OMpeAennTb HaKMOH KPUBOW CelicMMYecKoin onacHOCTU aR nocpeAcTBOM MpOBeAEeHUs KacaTesibHOM
K KPUBOWA ceiicMnYyeckoli onacHOCTU B TOUKe, COOTBETCTBYHOLLEN 3HaueHnto P(. HaknoH aRonpepeneH kak co-
OTHOLLEHME CNeKTpabHbIX YCKOPEHWUIA [CM. PUCYHOK 4. @)], COOTBETCTBYIOLLMX ABYM 3HAYEHUSM BEPOATHOCTM.
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no OHOMY Ha KaXfoli cTopoHe P(, pasnnyalolwumcst Ha OAUH NOpPAA0K 3HaYeHns Mardutyasl [P, n P2 Ha pu-
cyHke 4. a)]. MpegnouTuTeNbHO, YTOGLI P. 6bI10 6/1M3K0 K Pf,

6) OnpegeneHve cnekTpanbHbIX YCKOPEHWI 1 BEPOATHOCTel Ans Bo3aelicTBuUii yposHeit MP3 1 N3

PB— rogoBasi BEPOSITHOCTb NPEBbIWEHUA: S_, — CMeKTpasibHOe yCKOpeHue [

PucyHok 4 — TunoBas kpuBas celicMMYecKoii onacHoOCTH

r) onpeAennTb NonpaBoyHbIn KoadduuneHT Cc, cooTBeTcTBYOWMA aR Tabnuupsl 10. JaHHbIn nonpa-
BOUYHbI/ KO3(h(ULMEHT yUnTbIBAET HEOMPELENEHHOCTU, HE OTPaXKEHHbIE HAa KPUBOI ceiicMmnyeckoli onacHocTu
(Hanpumep, HeonpeaeneHHOCTb CMOCOGHOCTY COOPYXEHNS NMPOTUBOCTOSITL CEACMUYECKM BO3AENCTBUAM):
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Ta6nuuya 10— MNonpaBoYHbIA KoahhuymneHT Cc

HaknoH kpusoii MonpaBoYHbIii HaknoH KkpuBoii MonpaBoYHbIit
ceiicMuyeckoii onacHocTu Ko3a(hpuLmneHT ceiicMnyeckoit onacHocTn KoathpuLneHT
aR Cc aR Cc
1.75 1.20 2.50 1.12
2.00 1.15 3.00 1.10
,q) _onpenenntb cpeaHee cnekTpasibHOe YCKOpeHMne ypoBHA MP3 ¢ y4yeTom nonpaBo4vyHOro KOS(*JCPVILWIGH-

Ta Cc k Sa Pf(Tdom). cnekTpanbHoe yckopeHue niouwiaiku npu Tpebyemoii P, n JOMVHMpYOWEeM MOAa/IbHOM
nepuoge konebaHnii COOpyXeHUA no dopmyne

Sa.ALE (*dom) = ‘Na.p/fonT)- (9)

ofoBas BEPOSATHOCTb MPEBbILIEHNS 4/15 CEMCMMYECKOTO Bo3aeicTBus ypoBHS MP3 PALE moxeT 6biTb
cuMTaHa C KpVBOW CeiicCMMYecKoil onacHOCTU [CM. pucyHOK 4. 6)]. Mepuog NOBTOPSEMOCTU CENCMUYECKOro
BO3feicTBnA ypoBHS MP3 fo/mkeH onpefenaTbCcs B 3aBUCMMOCTMW OT rofj0BOIi BEPOSITHOCTY NPEBbILLEHUS MO
chopmyne (8). MeHbLUe, YeM Pfans komneHcauuy HeonpegeneHHoCTel B OLeHKax Be/IMYUH BO3AeicTBISA
N YCTOMYMBOCTMW, HE MpeAcTaB/iEHHbIX HA KPUBOW CeNCMUYEeCKO onacHOCTU (YY4TEHO B MONPaBO4YHOM KO3h-
uuymnente Cc);

e) Ans onpefeneHHbIX TUNMOB COOPY)XXEHWUI C M3BECTHbIMM NapamMeTpamu 3anaca NPoYHOCTM 1 NojaTn-
BOCTW CneKTpasibHoe yckopeHue M3 BbluncasaT no opmyne

[o] (T \ ~a.ALE~dom)
°a.ELE"', dom t ——mmemeeee © coeeeeeen (D)

rae Cr— celicMnyecknii KOaduLMEHT 3anaca COOpY>XEHUS, KOTOPbI/ yuynTbiBaeT CTaTUYECKUil 3anac npoy-
HOCTM M CNOCOBHOCTb MPOTMBOCTOATb 3HAUUTE/IbHLIM HEJSIMHENHbIM AedopMaumam ANS Kax[oro
TMNa COOpYXeHus (Hanpumep, CTaslbHble COOPYXEHUS B CPABHEHWUU C COOPYXEHUAMW 13 apMUpo-
BaHHOro 6eToHa).

KoadhduumeHT Cr npeacraBnser coboii OTHOLEHME CNeKTPasibHOro YCKOPEHUS, Bbi3biBaloLWEro kata-
cTpohryeckoe paspylleHne KOHCTPYKUUKU, K CnekTpanbHoMYy yckopeHuto M3. OueHky 3HavyeHus Cr Heobxo-
AVIMO BbINOMHATL [0 NPOEKTUPOBAHWSA COOPYXEHUS AN pa3paboTKM SKOHOMUYHON KOHCTPYKL MK, CNOCOGHO
BblAEPXNBaTb BO3AENCTBAA YPOBHA 3. 1 OAHOBPEMEHHO COOTBETCTBOBaTb TPEOOBaHMAM, YUUTbIBAIOLLVM
BO34eicTBNS ypoBHA MP3. 3HaueHns CrmoryT 6biTb MPUHATBI HA OCHOBE AeTaslbHOM OLEHKM aHaslorMyHbIX
COOPYXEHUIA;

X) rogoBasi BEPOSITHOCTb MPEBbILLEHUSI CEICMNYECKOro BO3eiicTBMS ypoBHSA M3 PELE MOXET 6bITb Cyu-
TaHa C KpUBOI ceicMM4eckoil onacHocTh [cM. pucyHok 4. 6)]. MNepuog nosTopsiemocTu N3 onpegensercs no
rof0BOI BEPOSITHOCTY NPEBbILEHNS B COOTBETCTBUM C chopMmyoli (8). YcTaHOBMB neprofbl NOBTOPSEMOCTYU
MP3 u M3. Heob6xoaumo onpefennTb cnekTpanbHble yckopenusa MP3 n M3 ana gpyrux co6CTBEHHbIX Nepuno-
[oB KonebaHus no pesynbtatam BACO. T. e. SaALE (7) n Sa ELE(T);

1) MoaucuKaLmum cnekTpoB yckopeHuin MP3 u M3 gns nokasbHbIX re0/10rM4ecknx 1 rpyHTOBbIX YC/I0BUIA
[O/MKHbI B6bITb pACCMOTPEHbI C NMOMOLLbIO aHann3a OTK/IvKa Nowafkm yCTaHoBKM coopyxeHus (cm. 9.5).

[na nnaByunx coopyxeHuli (Takux, Kak nnatgopMbl Ha HaTSHKHbIX CBA3SIX) U APYrMX TUMOB COOPYXe-
HWlA, Ans KoTopbix C, He onpefenieH Wan HeM3BeCTEH, PeKOMEeHAyeTcs NpPoLecc MPOeKTUPOBaHWs, KOTOPbIii
HanpaB/ieH Ha NpeAoTBpaLLeHe KaTacTponYecKoro paspyLLeHms npu BO34eNCTBMN 3eMNETPACEHNS YPOBHSA
MP3.

MpeaenbHble aecopmMauun 1 yaapHble BOJSIHbI MPEACTaBASHOT OCHOBHOW MHTEPEC NpU NPOEKTUPOBaHUN
MOPCKMX OAHOTOYEYHbIX NpuyanoB. KOHCTPYKLMSA Kopnyca naaBy4ynx COOPYXEHWI J0/MKHA MPOeKTMPOoBaTbCs
Kak ynpyras /s BOCNpUATMSA COOTBETCTBYIOLLUX BO3ENCTBUIA.

MUWHUManbHblE Neproabl NOBTOPSEMOCTY 3EMIETPSICEHNI YPOBHS M3 B 3aBUCMMOCTHY OT YPOBHS BO3Aeli-
CTBMSA NpvBedeHbl B Tabnuvue 11 ons obecnevyeHnss IKOHOMUYECKON Lies1iecoobpasHOCTH NpoekTa kak yHKUMsA
OT YpOBHSI BO3AelicTBMA. Ecnv nepuog nosTopsiemMoctn 3. NoMyYeHHbld Npu NPOEKTUPOBAHMM B COOTBET-
CTBMM C METOAOM, OMMUCaHHbIM B HacTosIWeM pa3sfenie, HUXe COOTBETCTBYHOLLEro nepuoga noBTopsemMocTy,
ykaszaHHoro B Tabnvue 11. o gna Sa.ELE (7) npyMeHsieTcs nepvog noBTOPSEMOCTH, YKa3aHHbIn B Tabnvue 11.
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Ta6nunya 11 — MuHMManbHble Nepuogbl NnoBTopsiemocTun M3

YpoBeHb BO3feicTBUSA MuHMUManbHbIA Nnepnog noBTopsemocTn M3
L3 50
L2 100
L1 200

[ononHutensHas nHopMaumusa n pekoMeHgaumm npeactasneHsl B A.4.2 (MpunoxeHune A).
9.5 AHanun3 oTkNunka nnaowanku

B petanbHOM MeTOAe MPOEKTUPOBaHWUS C y4eTOM CeillcMuyecknx ycrosuii (CM. 9.4) MpPOEKTHble Cnek-
TpanbHble yckopeHnsa MP3 (SaALE(7)) n M3 (SaELE (I)) ocHOBaHbl Ha KPWBbLIX €MHOr0 CNekTpa onacHoCTH,
Ha KOTOPbIX BCE TOUYKM UMEIT OANHAKOBLI Neprog noBTopsiemMocTu. MNeproabl NOBTOPSEMOCTU ypoBHel MP3
1 M3 onpeaensTcs B COOTBETCTBUM C METOAOM, ONMMUCaHHbLIM B 9.4. BEpOSATHOCTHbIW 1 A€ TEPMUHUCTCKUIA aHa-
Nn3bl ceiicMmnyeckolt onacHocTU, onucaHHble B 9.2 1 9.3, NO3BONAIOT NONYUYNTL NapaMeTpbl ABUKEHUSA TPYHTa,
NPYMEHNMbIE K YMEPEHHO NJIOTHbIM, NIOTHLIM U FPYHTaM KOpeHHOol nopogbl. OgHaKo MHOrMe M/oLWajku co-
CTOSIT M3 MOBEPXHOCTHOTO C/105 cnabbIX rPYHTOB, NMOKPbIBAKOLWMUX 60/1ee NPOYHbIE TPYHTHI.

CnekTpanbHble yckopeHust yposHeit MP3 v M3 npu Hannuuy cfioeB MasionpoYHbIX U CiabbiX rpyHTOB
LOJDKHbI BbITb paccunMTaHbl Ha Mnowajgke C y4eToM MEeCTHbIX YC/I0BWIA NO NporpamMmam 3KBUBANIEHTHOrO Nu-
HeNHOro aHanm3sa Win HeMMHERHOro aHanusa*.

B KauecTBe anbTepHaTMBbl aHaIn3y AUHAMUYECKOrO OTKAUKa NoWaiku AN KOPPEKTUPOBKM CNEKTPOB
YCKOPEHMI MOXET MCMOJIb30BaTbCA YNPOLLEHHAss MeToAuka, onncaHHasa B nogpasgene 8.1. B cooTBeTCTBMM
c 8.1 mosiyyaem CnekTp yCU/IeHNS U3 OTHOLLEHWNS CneKTpa YCKOPEHUSA, COOTBETCTBYIOLLEro KaTreropum rpyHTo-
BbIX YC/IOBUIA NIOLLLAAKN YCTAHOBKM, K COOTBETCTBYHOLLEMY K/1accCy MN/OLLaKU, CMIOXEHHON TBepAbIM TPYHTOM
UAW ckasbHOM nopofoii. CnekTp yCUNeHns MOXeT NPUMEeHSATbLCS A1 KOPPEKTUPOBKM CMEKTPOB YCKOPEHUS,
NOJyYeHHbIX NPU BbINO/IHEHUN BEPOSATHOCTHOIO aHann3a celiCMMYecKoi onacHOCTH, COOTBETCTBYHOLLErO No-
Lajke, C/IOKEHHON TBEPAbIM FPYHTOM WX CKa/IbHOW NMOPOAONA.

[ononHntenbHas nHopMaumsa n pekoMeHgaumm npegcrasneHsl B A.4.3 (MpunoxeHue A).

10 KOHCTPYKTUBHbIE peLleHns

10.1 Tpeb6oBaHWSA K KOHCTPYKTUBHbIM PEeLUEHNSAM C Y4eTOM BO3AEeliCTBUIA NMPOEKTHOro
3emneTpsaceHus

Llenb npoekTMpoBaHusa € y4eTOM BO3AeNcTBUS ypoBHA 3 — HegonyuieHne NosiBNIeHNs NOBPeXAeHW,
HapyLlatoLmx HopMasbHyto akcnnyataumio MHIC n o6ecneyeHne fOCTaTOYHOMO KO3 PMLMEHTA HAAEXHOCTM
NPOTUB 3HAUNTE/IbHbIX MOBPEXAEHUI OT CYLLLEeCTBEHHO 60/bLUNX BO3LECTBUA.

Heobxoavmo npoBepsiTh cnegytolmne TpeboBaHns:

- BCE NEPBUYHbIE KOHCTPYKUMN WU 3NEeMeHTbl hyHAaMeHTa He AO/DKHblI UCMbITbIBATL MOBPEXAEHWI OT
Bo3aelicTens M3. He gonyckaeTcs HeNMHeNHOe NoBeAeHNe maTepuana KOHCTPYKUMKU (HanpuMep, nnactuyHas
Aecopmauus ctanu uav NosiBNeHne TpewmH B 6eToHe Npu pacTsXeHun);

- K NPOEKTVPOBAHUI0 BTOPUYHbIX 3/1EMEHTOB KOHCTPYKLMUW MPesbaBASOTCA Te Xe TpeboBaHusa, 4YTo 1 K
nepBUYHbIM;

- BHYTPEHHWNE YCUINS B COEAMHEHNAX HE AO/KHbI MPeBbILATb NokasaTtesieil NPOYHOCTH Y3/10B OT Aeli-
CTBWSI pacyeTHbIX CUM U MOMEHTOB:

* 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 increase, and Nonlinear response analyses (NERA)»,
Book of abstracts. European Seismological Commission 33rd General Assembly. 19— 24 August 2012. Obninsk — M..
PH ‘Potigrafiqwik’, 2012. pp. 376—377), ProShake (ProShake Ground Response Analysis Program Version 1.1 User's
Manual EduPro Civil Systems, Inc. Redmond. Washington, pexum pgoctyna: http://www.proshake.com/userman.pdf),
Shake-2000 (SHAKE2000 A Computer Program for the 1-D Analysis of Geotechnical Earthquake Engineenng Problems.
User's Manual Gustavo A. Ordonez, pexum goctyna: http://www.geomotions.com/Download/SHAKE2000Manual.pdf.
WinShake (moaundpukauna SHAKE91, Idriss I.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 .0 — A Revision of OFR 96-80-A. U.S.
Geological Survey Open-File Rep.. 00-509. 2000 (http:i7www.daveboore.com/smsim/smsim_manual.pdf).
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- NPOBEPKM PyHAAMEHTA JO/IKHbI MPOBOANTLCS WU HA YPOBHE 3/1IEMEHTOB (DYHAAMEHTA, U/ HA YPOB-
HE COOpPYXeHWsi B LiesIoM. Ha ypoBHe 3/1eMEHTOB [j0/hKeH o6ecrneunBaTbCsl HEOOXOAUMbI 3anac, yuuTbiBato-
LM oceBble N GOKOBbIE pas3pyLUeHWs CBaii UM BEPTUKA/bHbIE U CABUTOBbIE TOPU30OHTASIbHbIE MOBPEXAEHMNS
LpYrvx a/leMeHTOB (hyHaMeHTa. Ha ypoBHE COOPYXEeHUsi B LLe/IoM JO/KEH 06ecneunBaTbCsl HEO6X0AVMbIN
3anac, yunTbiBaloLWKii MexaHu3Mbl 60/1bWUX AedhopMaLmii, KOTOpble MOMYT NPUBOAUTL K MOBPEXAEHNUSIM KOH-
CTPYKUMIA MAW yXyZLEHWIO NPOYHOCTHBLIX CBOWCTB, NOTPe60BATb PEMOHTA COOPYXEHWSI WM €ro BCMOMOra-
TE/IbHBIX CUCTEM, TaKMX Kak TEXHO/OrMYeckne Tpy6onpoBoAbl UM MOPCKUE painsepsbl:

- cUcTeMbl 6e30MacHOCTM U 3Bakyaluu nepcoHana Ao/KHbI 0CTaBaTbCs NOIHOCTHIO PAGoTOCNOCOGHbI-
MU Mpu Bo3geicTBUsAX ypoBHs M3:

- MauThl, Nany6bl 1 hakebHble CTPEbl AO/KHbI GbiTh B COCTOSHUM BbIAEPXMBATb CeicMUYecKne ABU-
XEHUS. NepejarLLmecs Ha COOPYXeHUs C MUHUMasTbHLIM NOBPEXAEHNEM Ui 6e3 NoBpexaeHwii. NMpoekTHas
[OKYMEHTaLUSA [O/KHA COAEPXaTb OrpaHNueHnsi, NpeoTepaliaoLLe onpokuabiBaHue o6opyaoBaHusi BCII.
Tpy6onpoBoaHas 06BA3Ka AO/MKHA GbITb CNPOEKTUPOBaHA C YYETOM HEPABHOMEPHOIO NepeMeLLEHUS HeNnoa-
BUXHbIX 0rnop. Jo/IXHbl NPeflycMaTpuBaThCs CKOMb3siluUe onopbl, o6ecneyvBaloLie Heo6X0AUMYH NOABX-
HOCTb B TEUEHME BCErO CpoKa 3KCMyaTauun COopyXeHus. MpoeKTHbIE PELLUEHWsI A0/MKHBI NpeaycMaTpuBaTh
MUHUMU3ALMIO pUcKka NafeHns 060pya0BaHUs BO BpeMsi Bo3aelicTeus MM3.

10.2 Tpe6oBaHUsl K KOHCTPYKTUBHbIM PELIEHUSIM C Y4EeTOM BO34eNCTBUI MakCUMaibHOIo
pacyeTHOro 3eM/ieTPSCEHUS

Llenb NpoekTpoBaHusi ¢ yueToM Bo3felicTBMSA ypoBHS MP3 — oGecrneyeHune o6Leil LLeIoCTHOCTM KOH-
CTPYKLMW. UCKNIOYAIOLL el pa3pyLleHe COOPYXeHNs, KOTOPoe MOXET MoB/eYb 3a CO60I YenoBeveckme xepT-
Bbl U CEPbE3HbIi 3KOMOTMYECKNii yuiepb.

Heobxoaumo npoBepsATb cnegytouine TpeboBaHus:

- gonyckaeTca nnactuyeckoe AeopMupoBaHme ¢ yxyalweHnemM xapakTepmucTuk matepuana afieMeHToB
KOHCTPYKUUIA (NOKasibHbIA NPOAO/bHBIA U3MM6 B CTa/lbHbIX KOHCTPYKLMSAX UK OTCnanBaHne 6eToHa B Xeneso-
6ETOHHbIX KOHCTPYKLUSX), HO NPU 3TOM He AONYyCKalTCs KaTacTpodmyeckne paspylueHus (obuiee paspyLue-
HMe COOpPYXEeHNA Un 06pyLLEHe KOHCOIbHONM cekuun nasy6bl);

- B KOHCTPYKUMAX hyHAaMeHTa AONyCKalTCa naactuyeckme gedopmauimmn, HO He AonyckaeTcs noreps
o6Leli yCTONUMBOCTU NN pPas3pyLLEHNE 3/IEMEHTOB (PyHAAMEHT];

- B Y3/10BbIX 3/IeMEHTax A0NyCKalTCA OrpaHMYeHHble naacTuyeckue gedopmanuy, npyu 3ToOM Hanpsxe-
HMA He [O/MKHbI NPeBbIWaTh NpefenbHON NPOYHOCTW. Te y3nbl, r4e 0XMAATCA 3HaunTe NbHble geopmannm
COefIMHEHWIA, [OMKHbI BbITb CNPOEKTUPOBAHbI TakMM 06pPa3oM, YTOObI COXPaHATb YNPYroCcTb UM OCTATOYHYHO
NPOYHOCTb B Npejenax oXugaembix YpoBHei gedopmavmn.

- cMcTeMbl 6€30MacHOCTY 1 3Bakyauumn nepcoHana Ao/MKHblI 0cTaBaTbCs MOMHOCTbIO PaboTOCNOCO6HbI-
MV Npy BO3AeNCTBUAX ypoBHS MP3.

- paspylleHne 060pyA0BaHNA BEPXHUX CTPOEHUI COOPYXEHMUIA He [O/MKHO HapywaTb paboTy cuctem,
KPUTMYECKN BaxHbIX AN15 obecneveHnsa 6esonacHocTn. CnefyeT usberaTb 0OpYLLUEHUS XUMbIX NOMELLEHW,
MauT, BbILEK, (hakenbHbIX CTPes 1 Apyroro BaxHoro o6opygosaHus BCII.

10.3 Tpeb6oBaHMA K MOHUTOPUHTY COOPYXEHU

Mpu pa3paboTke NPOEKTHON foKyMeHTauumn anst MHIC 06a3aTenbHO BKIHOYEHWE B COCTAB NPOEKTHOM
[OKyMeHTaummn pasgena no opraHu3alnm HenpepbIBHOrO aBTOMaTU3VPOBAHHOTO MOHWTOPWHIA NOBEAEHMUS
COOPYXXEHUS 1 €ro rPyHTOBOrO OCHOBAHWS MPY 3eMETPSACEHUAX.

Mpwn 3TOM J0/MKHBI 6bITb NPEAYCMOTPEHbLI CIeAYOLLNe CUCTEMbI MOHUTOPUHTA:

- CUCTeMa MOHWUTOPWHIA FOPU30HTASIbHBIX U BEPTUKASIbHLIX NepeMeLLeHUli COOPYXEHNS;

- cucTema reoMHaMM4eckoro MOHUTOPMHTA.

10.3.1 Cuctema MOHUTOPWHIA FOPU30OHTAsIbHbIX U BEPTUKA/IbHbIX NepeMeLLeHnii cCoopyXeHunit

CucTeMa MOHUTOPMHIA FOPU30HTASIbHBIX Y BEPTUKA/bHBIX NepeMelLeHnii fomkHa npejycMaTprBaTh:

- KOHTPO/Ib FOPU30HTANbHBIX Y BEPTUKANIbHBIX NEPEMELLEHNI COOPYXEHWIA:

- onpefenexHne BeNNUMHbI NEPEMELLEHNI 3a ONpeaeeHHbIi Nnepuosa;:

- onpefenieHne NHTEHCMBHOCTU ABMXEHWI (CKOPOCTEl 1 YCKOPEHWiA);

- onpegeneHne abCconMloTHOrO CMELLEHNS COOPYXEHNSA CO BPEMEHN Havasia MOHUTOPUHTA.

O6beKTaMn HenpepbIBHOr0 MOHUTOPUHIA FTOPU3OHTA/IbHBIX N BEPTUKA/IbHBIX NepeMeLLeHNi ABNSIOTCS
MHIC.
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3afa4a MOHUTOPUHIa FOPU3OHTAsIbHBLIX W BEPTUKA/IbHbIX NepeMelleHnii — onpegeneHve BANSHUSA
BO3AENCTBUA AIMTENbHON 3KCnyaTauuM MecTOPOXAEHNA Ha BepTVKasibHble U rOpuU30HTaslbHble nepeme-
LLEEHUSI COOPYXEHWNA.

10.3.2 Cwucrtema roognHammyeckoro MOHUTOPUHTa

CuncTtema reoHamMmM4yeckoro MOHUTOPUHTA A0/KHA NpegycmMaTpmBaTh:

- MOHWUTOPWHT reonoro-reonsnyeckoi cpefpl;

- MOHUTOPUHT AedopMaLMili U Hak/TOHOB.

O6bEeKTblI HEMPEPLIBHOTO MOHWTOPUHIA TE0M0ro-reothnanyeckoin cpesbl — 3TO IMTOCKEPHbIE NONS;
celicmnyeckoe, reoakyCcTUYeckoe v none ynpyrux gechopmaunii 1 HanpsxeHui.

3ajaum MOHUTOPUHra reooro-reounsnyeckoii cpespl:

- 06HapyXeHne KOHLEeHTpauuu ovyaroB MUKpO3eMIETPSCEHW, NpeaBapaoWwmnX BO3HUKHOBEHNE CUb-
HbIX 3€M/IETPACEHWI U KPYNHbIX MOABUXEK MO pasioMam;

- 06HapyxeHve reour3nyecknx aHomanuii B cpege.

- KOHTPONb MWUKPOCEWCMUYHOCTH, CBA3AHHOW C TpeLnHoobpa3oBaHneM Npu BHEAPEHUN XUAKOCTU B
NOpUCTYIO cpeay.

O6bEKTbI HENPEPbIBHOTO MOHUTOPMHIa fechopmauuii 1 HaKNOHOB — NPOCTPaHCTBEHHOE MOJIOXEHNE U
reoMeTpus Kopryca COOpPYXeHUs.

3agaun MoHUTOpPUHIra AedopmaLnii U HakNOHOB;

- onpegeneHne abCcoNTHbIX U OTHOCUTE/TbHLIX BETIMYUNH AehOpMaLMil 1 CpaBHEHUE UX C pacHeTHbIMU;

- onpejenexHne cTeneHn onacHocTn gedopmMauuii ANS HOPMasbHON 3KCNyaTaLMmn COOPYKEeHMUS.

22



FOCT P 57123—2016

MpunoxeHue A
(cnpaBo4YHOE)

JononHutenbHas vHopmalms U pekoMeHgauum

A.1 Ceiicmunuyeckme onacHocTun

Mpy BbIGOPE MecTa PacnosiokeHUs NIoWaAKN YCTAHOBKU COOPYXEHNUS HEO6X04MMO YUYnUTbIBaTb re010rMyeckn o6-
YC/IOBJ/IEHHbIE OMACHOCTU, BbI3BaHHbIE BO3MOXHbIMY 3€M/IETPACEHUAMMN.

PasxuxeHune rpyHTa MOXeT UMETb MECTO BC/IEACTBME MEPUOANYECKNX LUKTNYECKUX ABUMKEHWUN HACBIWEHHbIX, PbIX-
NIbIX HECBA3HbIX TPYHTOB. BEPOATHOCTb Pa3XMXEHUS TPYHTA YMEHbLIAETCA MO Mepe YBe/IMUYEHUs NA0THOCTM rpyHTa. Co-
OpyXeHus ¢ hyHAAMEHTaAMM KaK rpaBUTaLMOHHONO, TaK U CBAiHOrO TWNa, PacMo/IOKEHHbIE HAa PaKMKAIOLNXCA TPYHTaxX
[aHHOTO TUNa, BO BPEMS CW/IbHOTO 3eMJ/IETPSICEHUSI MOTYT TepsiTb CBOK HECYLLYH CMOCOGHOCTb BCNEACTBME CHUXEHUS
NPOYHOCTHBIX XapaKTEPUCTUK TPYHTA.

3eM1eTPACEHUSI MOTYT BbI3blBaTbh Pa3pyLIEHUsI CK/TOHOB MOPCKOTO AHA. KOTOPbIE MPU HOPMa/lbHOM BOSTHOBOM PEXU-
Me 1 CO6CTBEHHOM Bece CTabW/ibHbI, YTO BfieYeT 3a CO60M Crnosi3zaHne MOPCKoro gHa. MNpu uccnefoBaHnmn yyacTkoB B Mo-
TeHUManbHO HecTabubHbIX 30HaxX CeAyeT AefnaTb akUueHT Ha MeTacTabu/ibHbIX re0/I0rMMUeCcKUX 06 beKTax, OKPYXaroLmnx
[aHHbIN y4acToK, 1 ONpeenieHn MexaHUYecknx CBOWCTB rPYHTOB, HEO6XOAUMbIX 411 MOAENIMPOBAHUSA U OLLEHKN 4BUXe-
HUS MOPCKOTO AHa. AHANIUTUYECKNE MPOTHO3bI ABMKEHUS MOUYBbI KaK (YHKUUW TYyGUHbI HUXE YPOBHSA MOPCKOroAHa MoryT
MCMO/Ib30BaTbLCSi BMECTE C MEXaHWYeCKMMY CBOWCTBAMU TPYHTOB A4/18 ONpeAesieHnsi NpeanonaraeMoro Bo3geincrens Ha
3/1IeMEHTbI KOHCTPYKUWIA. Jlyylwnii cnoco6 npeaynpexgeHus nogo6HbIX onacHoOCTeli — 3TO PacrosiokeHne MOPCKMX CO-
OpYXeHWit 3a npegenammn Takmx 30H.

CeiicMumyecKast akTUBHOCTb MOXET MPUBECTU K CABUTY FOPHbIX NOpog,. Mo BO3MOXHOCTM He06X0ANMO n3beraTb pac-
NOJIOXKEHNSA COOPYXEHWNIA BEAN3M NAOCKOCTEN pasnoma, Npoxogsmx no MOpckomy AHy. Ecniv B cuny 06CToATENLCTB Tpe-
6yeTCcsi pacrnooXeHne COOPYXeHW B HENOCPEACTBEHHOW 6/1M30CTM OT NMOTEHLUMAbHO aKTUBHbIX 06BEKTOB, Heo6XxoaMMa
oueHKa MarHUTyAbl M BPEMEHHO LWKas/ibl HA OCHOBE Fe0sI0rMUYECcKOro UCC/ief0BaHusi, Kotopasi 6yAeT UCNo/b30BaTbCsA Npu
NPOEKTMPOBAaHNM COOPYXEHMS.

LlyHaMu1 BbI3bIBAIOTCS MOWHbIMK (M 4acTO OTAANEHHbIMW) 3EM/IETPSICEHUSAMMN U NMOA3EMHbIM CABUIOM MOPOJ, a Tak-
Xe 3HAUUTENIbHLIMU CMOJI3aHMSAMY MOPCKOTO AiHAa B pe3ysibTaTe 3emieTpsiceHunit. NMpu 60/1bWNX Fy6rHaxX MOpPs AaHHble
BOJIHbI UMEIT 6O/IbLUYI0 AJ/IMHY U Maslyto BbICOTY U He NPeACTaBsioT 60/bLYI0 Yrpo3y A MIaByuynux U CTalMOHapHbIX
MOPCKMX HEDTErazonpoMbIC/IOBbIX COOPYXEHMUA. PN OCTMXEHUN MESIKOBOAbS BOJTHA CO34aeT TOJ/IUKU MO HANpas/IeHNIO
CO AHA K NOBEPXHOCTW, YBENNUMBasACL B 06beme, a 3aTeM pa3buBasiCb Ha MESIKOBOAbe, YTO Cnoco6CTBYET 60/blemMy
pasmMbiBaHuWiO cywmn. Hanbonee cepbe3Hyo OMacHOCTb A/ MOPCKMX COOPYXEHW, pacnofiokeHHbIX Ha MeIKOBOAbE, Npes-
CTaB/IAOT BbI3bIBAEMbIE LlyHAMWN MPUTOKM U OTTOKM BOAbI B BUAE BOJH U TEUEHWIA. [JlaHHble BOJIHbI MOTYT OKa3blBaTb 3HAYM-
TeflbHOE BO3AElCTBUE HA COOPYXEHMS, @ TeUEHNUs1 MOTYT NMPMBECTU K CU/IbHOMY BbIMbIBAHMIO TPYHTA.

B MecTax paHee Cyu,eCcTBOBaBLINX PAa3fIOMOB MOTYT 6bITh Fpsi3eBble By/IKaHbl. [JJaHHble reosiornyeckne 06 bekTbl He
AB/IAIOTCS NPAMbIM C/IEACTBMEM 3€MJIETPSICEHNIA, CKOPEee OHU UCMO/b3YIOT 30HY passioma A/1s BblHOCA rasa, BoAbl v rpsiav
Ha MOBEPXHOCTb MOPCKOrO AHA. TakMM 06pa3oM co3gaBasi By/IKaHOMOA06HbIe penbedbl. Jlyulunii cnoco6 npeaynpexae-
HUA NOAO06HbBIX ONACHOCTEN — pacnosiaraTb MOPCKME COOPYXEHUSI BHE YKA3aHHbIX 30H.

YpapHble BOSHbI B TOJILE BOAbl, Bbi3blBAaEMble 3EM/IETPSCEHUSIMU U ABUXEHUEM MOPCKOTO AHA. MOTYT OKa3blBaTb
B/IMSIHME HA N/1IaByurie COOPYXEHUs. YAapHble BOJIHbI MOTYT PACXOAMTbLCS pajvasibHO BBEPX B TOJIULE BOAbI, BbI3blBas BO3-
MOXHOE UMMNY/IbCUBHOE BO34ENCTBIE Ha NiaBy4ne Uan NosyrnorpyxHbie naaBy4ne COOPYXeHNs 1 Takum 06pa3om yBenu-
yMBas AaB/IeHNE HA KOPMYC U HATSKHbIE OMOPbI U 3/IEMEHTbI SIKOPHbIX CBA3€l. [laHHOe siB/iIeHNe, CKOpee BCEro, BO3MOXHO
TOJIbKO KaK pPe3y/ibTaT OYeHb CU/IbHBbIX 3EMIETPSACEHWIA.

A.2 MprvHUNUNBLI 1 METOAbI MPOEKTUPOBAHUA C yYETOM CENCMMNYECKUX yCNOBUiA

A.2.1 MpuHUNNBI NPOEKTUPOBAHUA

Tpe6oBaHWA 4BYXYPOBHEBOV NPOBEPKN NPU MPOEKTUPOBAHMM C yYETOM CeicMUYeCcKnx ycnoBuii o6ycrnoBrieHbl Bbl-
COKMM YPOBHEM HeonpeaesieHHOCTU B pacyeTax celicMnyecknx BO3AeRCTBUIA, a Takke TeM hakTom, UTO NPOEKTUPOBaHNE
C y4yeTOM celicMnyeckoro Bo3fencTeusi ypoBHsa MP3 Ha OCHOBaHWUW TOJIbKO Be/IMYMHBI CU/IOBbIX BO3AeicTBUiA, 6e3 yyeTa
CNOCOBGHOCTN COOPYXEHUA paccenBaTb IHEPIUIO U BblAePXMBaTh CyLLeCTBEHHbIE Heynpyrue gedopmauumn, 6ynet 3KoHo-
MUYeCKN Hea(hheKTUBHO.

CoopyxeHune, cnpoekTupoBaHHoe c yyeTom [13. MmeeT 3anac NPOYHOCTM NPOTUB 60see 3HAYMTENbHbIX BO3JeW-
CTBWIA B CU/y MOTEHUMaIbHbIX 3anacoB NPOYHOCTU KOHCTPYKUWUN, YHTEHHbIX B pacyeTHbIX hopmynax, a Takxe BBUAY ero
CNOCOGHOCTU BblAEPXMBAaTb 3HaUNTENbHbIE HeNVHeliHble AedopmMaumnn. Ana Toro YTtobbl n3bexarb NOBTOPAOLWMXCA 3Ta-
NoB NPOEKTUPOBaHWUA N yb6eanTbCS, YTO NpoBepka Ha Bo3geiicTBue MP3 uMeeT npuemnemblii pe3ynbTaT, KO3hULNEHT
OTHOLEHUA CNEeKTpasibHOro yckopeHns MP3 k cnekTpasibHOMY yckopeHuto M3 ycTaHaBMBaeTCs TakuMm o6pa3om, 4To6bl
6blN1a BbICOKasi BEPOSITHOCTb COOTBETCTBUSA Kak TEXHUYECKMM Tpe6GoBaHUAM, NpeAbsBASeMbIM NPU NPOEKTMPOBaHUN Ha
Bo3gecTBne MP3, rak n Tpe6oBaHuAaM, NpeabABASEMbIM NPU NPOEKTUPOBaHUM Ha Bo3gericTBue M3. MeToAbl NPOEKTU-
poBaHuA. onNucbiBaeMble B HaCTOSALWEM CTaHfapTe, yCTaHaB/IMBalOT COOTHOLWEHUS MeXAy KPpUTEpUSAMU NPOeKTUpOBaHUsA
Ha Bo3geiicTBus MP3 n M3.
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A.2.2 MpoekTUpoBaHMe C y4eTOM CEAICMUYECKUX YCIOBUIA

A.2.2.2 TIpoeKTUpoBaHMe C y4eTOM MNPOEKTHOro 3eM/ieTpACEeHUSA

MpoekTMpoBaHNe C y4eTOM CeiCMMYeCcKUX BO3[eNCTBUIA OCYLLeCTBNSAETCA [NaBHbIM 06pa3om C yyeToM BO3Aeii-
ctBusA M3. Mpy 3TOM pasmepbl CEYEHUV KOHCTPYKTUBHbIX 3/1EMEHTOB ONPeAesiAlTCA B COOTBETCTBUM C Tpe6oBaHMUAMM,
yCTaHOBJ/IEHHbIMUN B COOTBETCTBYIOLUX CTaHAapTax.

MeTobl NPOEKTUPOBaHWA C yMeTOM BO3AelicTBui M3 npecneaytoT ABe Lenu:

- o6ecneyeHne CnoCOGHOCTN COOPYXEHUA NMPOTUBOCTOATbL CEMCMUYECKUM BO3AENCTBUSAM ONpeaesieHHOK YPOBHS
6e3 paspylweHuin UM ¢ MUHUMasTbHBIMWU NMOBPEXAEHNAMU, He HapyLIaWNUMN HOPMasbHYIO 3KCM/lyaTaluio COOPYXEHUS;

- NPOeKTUpPOBaHWE C y4YeTOM BO3AelCTBUI ypOBHS 3 [O/MKHO BbIMO/HATLCA TakMM 06pa3oM, Y4TOGbl COOpYyxXe-
HUE MMEeN0 BO3MOXHOCTb BOCMPVHUMaTb BO3JelicTBUA ypoBHSA MP3 (cm. 10.2) ¢ MUHMMaNbHBIMA KOHCTPYKTUBHbLIMMW
N3MEeHEHUAMN.

MepBas Le/b HanpaB/ieHa Ha o6ecneyeHne 3KOHOMUYHOCTY IKCA/TyaTaLun C TOl TOUKM 3PEHUS, YTO OHa UCKoYaeT
Heo6Xx0AMMOCTb NPOBEAEHNA PEMOHTHbLIX PaboT nocne npousowe/lero 3emneTpsiceHns. BTtopas uenb HanpasfieHa Ha
obecrneyeHne 6e30MacHOCTU 3KCnyatayuu.

Mpy NPOEKTUPOBAHNMN C YHETOM CENCMUYECKNX BO3AENCTBUIA CneKTpasibHble YCKOPEeHUs ABNAIOTCA onpeaensaiowmnm
napameTpoM. MNpu 3TOM MeTOJ NPOEKTUPOBaHWA C y4YeToM Bo3AaeiicTBus M3 MoOxXeT 6bITb YTOYHEH Ha OCHOBAHUW MMelo-
LWKUXcsa 3annceli CNeKTpoB YCKOPEHUA.

3anucu 3emneTpsiCEHNS A1 aHann3a BO BPeMeHHOl o6n1acTty oTérpatoTca Takum 06pa3om, YTOGbl OHWU OTpaxanu
OnacHOCTW ABWXEHUS TpyHTa npu Bo3aeictBum M3 Ha nnowapake. Mo pesynbtatam BACO (cMm. 9.2). OCHOBHbIe celicMu-
yeckue BO3JeiNcTBUS ypoBHA M3 MOryT onpeAensaTbCca, HanpuMep, NpoueAypoli Aearrperaymu. kotopas onpegensiet Biv-
AIH/E 30H Pas3/INYHbIX Pa3fIOMOB U CENCMUYECKUX BO3AENCTBUI HA BO3MOXHOCTb MPeBbIWEeHNS 3afaHHblX CMeKTpasibHbIX
yckopeHuii. OnpegeneHHble Npu 3TOM Hanbonee cylecTBeHHble hakTopbl 6yAyT NpeacTaB/siTb OCHOBHbIE CeicMUyeckune
BO34elicTBusA ypoBHs M3.

Ha ocHoBaHUM cBeAeHUI 0 MarHUTyAe 1 paccTOsIHMM [0 o4ara 3emseTpsaceHus npu N3 3anuck 3emneTpaceHns Ans
aHa/n3a BO BpeMeHHOR 061acT MOXHO BbiGpaTh 13 nmetoulelica 6asbl gaHHbIX. Kaxaas 3anucb 3eMNeTPSACEHNSA COCTOUT
13 Tpex rpynn 3anuncei 3emneTpsiCEHNS B TPeX NJIOCKOCTAX, KOTOPble NPeACTaB/IAOT 4Ba OPTOrOHa/IbHbIX TOPU3OHTA/TbHbIX
KOMMOHEHTa 1 0ANH BEPTUKa/IbHbI KOMMOHEHT ABWXeHUs. MNpu oT60pe 3anncein 3eMNeTPACEHNUA TEKTOHUYECKNE YCI0BUSA
(HanpuMep, TMN pa3sioma) 1 yc/10BUs yyactka (Hanpumep, NPOYHOCTb FPYHTOB OCHOBAHMSA) B UMEIOLMNXCA 3anncsax A40XK-
Hbl COOTHOCUTBLCA C YCNOBUAMU NNOWAAKA YCTAHOBKN COOPYXeHUA. XoTs 3anucu 6yayT COOTHOCUTLCA C Le/IeBOi MarHu-
TyA0l 1 paccTosiHMeMm, BO3MOXHO, NoTpebyeTcsa AanbHelilwee MaclwtabupoBaHue 3anuceli 4nsa Toro, 4tobbl o6ecnevrBa-
NOCb COOTBETCTBME YPOBHIO CNeKTpa OTKANKOB M3. OAHUM 13 BapnaHTOB AB/ISETCA NPOCTOe MaclwTabupoBaHue 3anucein
Takum 06pasom, 4TO6bl CpefHNIA CNeKTP OTK/IMKOB OT ABYX FOPU30HTa/IbHbIX KOMMNOHEHT COOTHOCW/ICS C FOPU3OHTa/IbHbIM
CMNeKkTpoM oTkNuka M3 Npu 4OMUHMPYOLWEM MOJalbHOM nepuoje KonebaHnii CoOoOpyXeHUs.

A.2.2.3 lMpoeKkTMpoBaHue C y4eTOM MaKCMMasibHOTO pacyeTHOro 3emM/IeTpPACEeHns

MpoekTMpoBaHue C y4eToM celicMUYecKnx BO3aelicTBUIA OCYLLECTBAETCA C Liefiblo NpeoTBpaLeHmns rnobanbHoro
paspyLlieHnss COOPYXEHUA U ero vacTei, cosgatolero yrposy 6e3onacHocTu ntogeli 1 3Ko/I0rM4eckoil onacHoCTU npu
CU/TbHOM 3eMJIETPSACEHNN BbICOKOW MHTEHCUBHOCTU. Llenb 6e30MacHOCTU onpeaensaeTca Kak BEPXHSAS rpaHuua rofosoit
BEPOATHOCTU paspylleHnsa B pe3y/ibTaTe CeicMUYecKoro Bo3aeiicTeums.

[Ans Toro 4to6bl NPOEKTMPOBAHWE C Y4eTOM BO3AeACTBUI ypoBHA MP3 cooTBeTCTBOBasO LesisiM 6e30MacHoCTH,
MeTo/, MPOEKTUPOBAaHWA U CBA3AHHbIE C HUM KPUTEPUN yYUTbIBAIOT HeonpeesleHHOCTb CEMCMNYeCKUX BO3AECTBUI 1 Xa-
pakTep 3aTtyxaHusi celicMMyeckux BOJIH, HAarpy3oyHble ahpekTbl U CBONCTBA KOHCTPYKLMM COXPaHATb NPOYHOCTb. Kpome
TOrO, yUNTbIBAKOTCA CUCTEMATUYECKME NOrPELIHOCTU, CBSA3aHHbIE C CEACMOTEKTOHNYECKUM MOAesIMpoBaHneM.

BbI6op 3anucu 3eMsieTpsAceHUs ANa aHann3a BO BpeMeHHOI o6nacty npu Bo3geicTBun ypoBHa MP3 ocyuiecTBns-
eTCA B COOTBETCTBUM C METOAOM NPOEKTUPOBaHMA Ha Bo3aelicTeue M3. NnpuBeAeHHbIM B NPUAOXeHUN A.2.2.2.

A.2.3 KaTeropus ceiicMn4eckKoro pucka

[na nsmepeHus BO3AeiNCTBMA HA MOPCKME COOPYXEHUSA UCNONb3YETCA CNeKTpasibHOe YCKOpeHNe NOBTOPAEMOCTbIO
1000 neT npu nepuoge konebanusa 1.0 c. B Tabnnue 1 npeacraBrieHbl 30Hbl CENCMUYHOCTY NIOWAAKN B 3aBUCMMOCTU OT
CMNeKTPasibHOro YCKOPEHUA. B cuny Toro, 4To CnekTpasibHOe YCKOpPeHUe ABNSAEeTCA OTK/INKOM OCLUANIATOPa C OfHON cTe-
neHblo cBo60Abl, OHO 60/1ee penleBaHTHO A1 ONpejesieHns ceiiCMMYecKoro Bo3encTBus, Yyem gpyrve napameTtpbl, Takue
KakK NMMKOBOE YCKOPEHWe rpyHTa Wan NuKosas CKOPOCTb rpyHTa. Mepuog 1.0 ¢ ucnonb3yerca BBUAY TOrO, YTO BO MHOIMX
pernoHax cnekTpasbHOe yCKopeHune noBTopsieMocTbio 1000 neT npu 1,0 ¢ 1 3HAYeHUS MMKOBOrO YCKOPEHUS FpyHTa 3a
1000 neT 6yayT MMeTb CONOCTaBMMYIO MarHutyay.

Mepropa noBTopsiemocTn MP3 onpefenseTcs KOCBEHHO, NCXOASA U3 LieNIeBO BEPOATHOCTU pa3pyLleHns n pesybTa-
T0B BACO C y4eTOoM yCNoBUii NAoLWanKknm yCTaHOBKN coopyxeHus. MNepnoa nosTopsiemocTun M3. B CBO oyepeab, onpege-
NAeTCs Ha OCHOBaHMM TpeboBaHWli, NpeAbABSEMbIX K COOPYXEHUIO B HacT/ BO3MOXHOCTU BbIAEPXMBATb 3HAUYNTE/IbHbIE
Aedopmaummn, BbidBaHHble MP3.

MpoekTMpoBaHMe C y4eTOM CeiCMMUYECKNX BO3AEeNCTBUIA HAYMHaeTCa C onpejenieHns 3HayYeHuii LeneBoi rogosoi
BEPOSATHOCTU paspyuweHus P(. JaHHbIi Nnogxoa oT/iMyaeTcs OT pacyeTa No KoadpuumeHTam Harpysok M conpoTtuBie-
HUA. rae uenesas rofgoBas BePOATHOCTb paspylleHUs MPUMEHAETCSA Ha YPOBHE 3/1IEMEHTOB KOHCTPYKLUMIA. YNPOLWEHHbIN
M AeTanM3npoBaHHblli MeTOAbl MPOEKTUPOBAHUSA OCHOBaHbl Ha TOM. YTO MPOEKTUPOBaHWe Ha Bo3feiicTBne MP3 A0/KHO
COOTBETCTBOBATH LIe/1eBO ro0BOV BEPOATHOCTM paspyLleHns KOHCTPYKUUN. PekoMmeHayeMble LefieBble rofoBble BEpOAT-
HOCTV pa3pyLlleHns NepeyncsieHbl B Tabnmue 2 1 oTpaxarT MMEeLWUIACSA ONbIT B MPOEKTUPOBAHUN MOPCKUX COOPYXEHW
AN CeACMNYECKN aKTUBHbIX PEFMOHOB.
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A.3 YnpouieHHbIli MeToA NPOEKTUPOBAHUSA C YYETOM CelicCMUYeCcKnX yCcnoBuii

[eTanbHblii MeTOA NPOEKTUPOBAHUA C Y4eTOM CelicMUYeCcKUX YyCI0BUii BKIlOYaeT onpejesieHHoe Ko/myecTBo aTa-
NOB U CBSA3aHHbIX C 3TUM NPOBEPOK, NPU3BaHHbIX rapaHTNPOBaTh AOCTMXEHVE LEeNn. YNPOoLLeHHbI MeTo pa3paboTaH Ha
OCHOBe [1eTa/IbHOro MeToja C NOMOLLbIO MOAENNPOBAHUS C UCNO/Ib30BaHNeM JMana3oHa BXOAHbIX NapamMeTpoB 1 HajgJsle-
Xalero ocpefHeHnsa pesynbTaTtoB. OCHOBHbIE 3Tanbl pa3paboTKM YNPOLEHHOTO MeToa NpUBeAeHbl HUXe.

B ynpolieHHOM MeToje NPOeKTMPOBaHNe OCHOBbIBAETCA Ha CecMUYecKux kapTax, oTo6paxatolnx cnekTpasibHble
YCKOpPEeHMA C NepuoaoM NoBTopsieMocTn oauH pa3 B 1000 net. BmecTo nposegeHna BACO. MNpu onpeaeneHnn cnekrpasb-
HbIX YCKOPEeHWUi ypoBHA MP3 no aTum kapTam cnegyeT yunTblBaTb, YTO:

- CNeKTpasibHoe YCKOPEeHMe U3MeHsieTCs Npu M3MEHeHMUM nepuoja NoBTOPAEMOCTH OT ofgHoro pasa B 1000 net go
nepuoga nostopsiemocTtn 1/Pfana cooTBeTCTBMA LiesieBOMi BEPOATHOCTU paspyLleHus;

- NonpaBoYHbIN KO3 nLreHT Cc. NPUMEHNMbIN K CleKTpasibHOMY YCKOPEHUIO ypoBHA MP3, cooTBeTCTBYeT nepuo-
ny nostopsiemocTtu B 1/Pf(cm. pasgen 8).

Mpu paspaboTke yNnpoLLeHHOro MeToAa NPoeKTMPOBaHNA BbILLEN3/I0XEHHOE GbIJI0 CMOAENMPOBAHO Ha OCHOBE WC-
No/b30BaHMSA C MOMOLLbIO Lie/IeBbIX BEPOSATHOCTEN pa3pylieHns (CM. Tabanuy 2) v LUIMPOKOTO Arana3oHa 3HauyeHuii Hakno-
Ha KpUBOIi celicMMYeckoi onacHOCTU. Ha OCHOBaHUMN 3TUX Pe3y/IbTaToB 6blIM BbIYMCIEHBI CPefHNe MacliTabHble Koad-
PUUNEHTbI npvBeAeHHbIe B Ta6nuue 9. Taknm o6pa3om, macwTabHble KO3 ULNEHTbI, NpuBeAeHHble BTabnuue 9.
COOTBETCTBYIOT Lie/IeBbIM BEPOSITHOCTAM paspyLieHns, NpuBeAeHHbIM B Tabnuue 2.

Mpu paspaboTke ynpoLieHHOro MeToa npoeKTMpoBaHna nepuog nostTopsieMoctn M3 6bL1 cMOAENMpPOBaH ANS Le-
NeBbiX BEPOATHOCTel paspylleHuns, NpuBeAeHHbIX B Tabnuue 2. gnana3oHa 3HauyeHuli Hak/loHa KpUBOW celicMUYeckoit
onacHOCTU M AnanasoHa 3HaydeHuli Cr MNMony4veHHble nepuoabl noBTopsieMocTn M3 NpoBepsiINCb Ha COOTBETCTBUE TOrO,
4YTO OHM Bbllle, YeM MUHVMasIbHble NepnoAbl MOBTOPSEMOCTH, yKa3aHHble B Tabnuue 11. Ha ocHoBaHMM 3TUX pe3y/ibTaToB
yCTaHOBJ/IeHbl MakCMMasibHble A0NYyCTUMble 3HaveHns C{cneayiowine:

- 2.8 — [AN151 COOPYXeHUA ¢ ypoBHEM Bo3aeicTBuA L 1;

- 2.4 — NS COOpYyXeHuii c ypoBHEM BO3geicTBuaA L 2:

- 2.0 — ANs cOOpYyXeHuii c ypoBHeM Bo3aeicTBuma L 3.

A.4 [leTanbHbll MeTO[ NPOEKTUPOBAHNA C YHETOM CEMCMUNYECKUX YCNOBUIA

A.4.1 BepOATHOCTHbI aHaNN3 CENCMMYECKON ONacHOCTH

BACO. kak npaBuio, NPoBOAAT C NOMOLbH CNeLnasibHOro NPOrpaMmMHOro 06ecneyeHunsi Co CNeayLWnMnN BXOAHbI-
MU napameTpamu:

- onpejenieHVe 04aroB 3eMJ/IeTPSICEHUSA, Kak pa3/ioMOB, Tak U pacnpeje/ieHHbIX 04aroB 3eM/IETPSICEHUSA, He Mpu-
NUCbIBaeMbIX HanpsiMyld M3BECTHOMY pasfnomy. [Na KaxAoro o4vara 3emseTpsCeHUst onpefensieTcs MakcumasibHas
MarHuTyaa:

-ANA KaXAOro ovara 3eMeTpsiceHMs onpefensieTcs rofoBas YacToTa €ro BO3HUKHOBEHMS B 3aBWCUMOCTU OT
MarHuTyabl;

- onpegeneHve 3atyxaHus Kosfie6aHnsi rpyHTa Npu 3eMIeTPSCEHUM, BKOYas pacnpegeneHne BeposiTHOCTU (06bly-
HO norapuMmnyeckn HopMasnbHOI), NpeacTaBnstoweli HeonpeaeeHHOCTb CMPOrHO3MPOBAHHOIO ABWXEHUA TPyHTa Ha
nnowaake yctaHoBKM coopyxeHus. COOTHOWEHMA ANs 3aTyxaHus pas3pabaTbiBalOTCs HA OCHOBaHUWM 06paboTKM uMmeto-
LWKNXCA CTAaTUCTUYECKUX AaHHbIX ABVXEHUA TPYyHTA MpU 3eM/IeTPACEHUSAX, NPOU3OLWeAWNX B CXOAHbIX Fe0/IOTUYECKUX U
TEKTOHUYECKNX YCNOBUSIX.

Mpu nposegeHnn BACO BepOATHOCTHU, CBsi3aHHbIe CO 3HAYEHUSIMU ABUXEHUS TPYHTA, BbIYNCAAOTCS NyTEM 06bean-
HEHUA BEPOATHOCTE ABUXEHUSA TPYHTa U3 MHOTMX ovaroB. CnefoBaTesibHO, BEPOSITHOCTY ABMXXEHUS TPYHTOB HE CBA3aHbl
C KOHKPETHbIM Pa3/IoOMOM U/ CEMCMMNYECKUM COGbITUEM. HECMOTPS Ha TO, YTO MPUMEHEHMNE OXUAAEMOTO ABMKEHUS TPYH-
Ta. BbI3BAHHOIO CU/IbHENWNM 3eMIeTPSICEHNEM, NPOMN3oLWEeAWINM HeNogasneky, Ha 6anxaiilieM pasnome npeacrasnsieTcs
KOHCEpPBAaTUBHbIM, 3TW 3HA4YeHWUs MOTYT OKa3aTbCsl 3HAYUTE/IbHO MEHbLUe 3HAYEHWUl ABUXEHUS TPYyHTa, OnpeaeneHHbIX C
NOMOLLbI0 BEPOATHOCTHOrO MeTofa. JTO OTYACTU CnpaBeA/IMBO, EC/IM CaMOe KPYMNHoe 3emsieTpsiceHne Ha 6nuxainwem
pasniome cBsi3aHO C 60/lee KOPOTKMM MepuMogoM MOBTOPSIEMOCTU, YEeM TO. YTO paccmaTpuBaeTcsi B BEPOATHOCTHOM Me-
ToAe. UK ecnu nnowajka nofBepXeHa CencMnYeckMM BO3AEeWCTBUAM CO CTOPOHbI HECKONIbKUX PasfioMOB, KaxAablii u3
KOTOPbIX OKa3biBaeT B/USIHME Ha O6LLYH0 BEepPOATHOCTb NpeBbIWeHNs. [TPOTUBOMNONOXHbIA pe3ysibTaT BO3MOXEH, Korga ne-
pyos NOBTOPSEMOCTM KpyMnHeLWwero 3eMneTpsaceHms Ha 6nuxaiilwem pasfiomMe ropasfio Bbille, YeM OXMAAEMbI Nepuog,
NOBTOPSIEMOCTM ABWUXEHNSA TPYHTA.

Mpoueaypa BACO MOXET NPUMEHATLCA A4NA onpeAesieHns Kak ropu3oHTasIbHOMO, Tak U BEPTUKaSIbHOTO KOMMOHEH-
TOB ABUXEHUSA TPyHTa. ANlbTEPHATMBHO 3HAYeHVe BEePTUKASIbHOIO KOMMOHEHTA ABMXEHUSI TPYHTA MOXET OLeHMBaTbLCS Ha
OCHOBEe OTHOLLEHWI, YCTAHOBNEHHbIX AN BEPTUKANbHOIO M TOPU3OHTA/IBHOTO CNEKTPasIbHbIX YCKOPEHWIA.

OTHOLWEHNEe Mexay CpefHUM NepuoaoM MOBTOPSIEMOCTU (MM BesIMYMHOW, 06paTHOI cpefHeli yacToTe nNoBTope-
HUSA) N LeneBol rofoBOlM BEPOSATHOCTLIO NPEBbIWEHNA onpeaensietca no oopmyne (8) nnm (A.1):

-1
In(1- Pe)

Mpyn 3HaYeHNAX BEPOATHOCTUN paspyLlleHns, KOTOPble YUNTbIBAIOTCA MPU NPOEKTUPOBaHUN C YH4ETOM CeNCMUYECKnX
ycnoBuii, pasHuua mexay pesynbTatamu, nosiydaeMbiMu no popmynam (8) u (A.1). npeHe6pexunmo mana.

(A1)
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A.4.2 fleTanbHbll MeTOA NPOEKTMPOBAHUSA

YunTbiBas, 4TO LefieBas rofosas BepOATHOCTb pa3pyleHns pasHa Pf. rogoBasi BEPOATHOCTL BO3/AENCTBUSA YPOBHS
MP3 pgonxHa 6bITb HWXe P, 1 coOTBeTCTBYHOLWMIA Nepuog noBTopsieMoctn MP3 pgosxeH 6bITb 60onbwe MP{. Mopgo6Hoe
yBe/inyeHve nepmoa noBTopsemMocTn MP3 Heo6xo4MMO A1A yyeTa CyvaliHoCTel 1 HeonpeaesieHHOCTel CelicMUYecknx
BO3/eNCTBUIA 1 XapaKTePUCTUK COOPYXEeHUSA: fJaHHble HeoNnpeAeeHHOCTU He yUTeHbl Ha KpUBOI CeiicMnyeckoi onacHocTun
M HEN3MEHHO NPUBOAAT K yBE/IMYEHNIO BEPOATHOCTU paspylleHns. CBA3aHHOE C 3TUM yBe/InveHne nepnoaa nosBTopsieMo-
cTn MP3 B OCHOBHOM 3aBUCUT OT ABYX (DAKTOPOB:

- OTHOCUTE/IbHOW 3HAYMMOCTU [AaHHbIX AOMNOSIHUTE/IbHbLIX HeonpeaeneHHocTel (BbIpaXeHHbIX NorapuMU4ecKkumM
CTaHAApPTHbIM OTKMOHEeHMeM OLR}:

- HaK/1I0OHa KpuMBOIi ceiicmMmmyeckoi onacHocT aR npu Pf.

B geTanbHOM MeToAe MPOEKTUPOBaHUS MOMNPaBOYHbIV KO3MMMULMEHT NPMMEHAETCA K CpefHeMy CrnekTpasibHOMY
yckopeHuto Ans nepuoga T = 0T C BEePOATHOCTbLIO NPeBbIWeHNs, paBHo Pf. B Tabnuue A.1 npeacTas/ieHbl 3Ha4YeHUA Mo-
npaBo4HOro koapdunymeHTa Cckak yHKLMM OLR M HaknoHa KpUBOI ceicMnyeckoil onacHocTh aR. 3HayeHne o N, paBHoe
0.3. cunTaeTcs TUNUYHbLIM A1 HeONpPeAesIeHHOCTEN, He YUTEHHbIX KPUBOW CeMCMUYECKO onacHOCTU, HanpuMmep Heonpe-
AENeHHOCTN CNoco6HOCTN AethopMMPOBaTLCA B HeIMHEHbIX cuctemax. [laHHble 3Ha4YeHWs NoNpaBOYHOro Ko duum-
eHTa Cc ABMIAIOTCA OCHOBOW OKPYI/IEHHbIX 3HAaYeHW, NpeacTaB/ieHHbIX B Tabnvue 10. Heo6X0ANMMO OTMETUTb, YTO He-
onpeAenieHHOCTN MOTYT Bapb/MpOBaTbCA A1 CTa/lbHbIX CTALMOHAPHbIX COOPYXEHU hepMeHHOro Tmna, rpaBUTaLMOHHbIX
COOpYyXeHui n apyrnx tunos MHIC. B cnyuvasx, Korga pacyeT CeMCMUYECKOro Bo3eiCcTBMSA U YCTONUMBOCTU COOPYXEeHUs
ABNsieTcA 60/ee HeonpegeneHHbIM, HEO6XOANMO NPUMEHATL 60/1ee BbICOKME 3HAYeHUA NONpPaBOYHOro KoadhduuymeHTa
Cc. AnbTepHaTUBHbIE KOPPEKTUpYyoumMe hakTopbl (Hanpumep, ycuamsalouleecs yCKopeHne unm tpebyemoe cMmelleHune)
MOryT 6bITb NO/yYeHbl Y MPUMEHEHbI K 3/1IeMeHTaM KOHCTPYKLMKU C HanboNblMMN HeonpeaeneHHOCTAMMN.

Ta6nunya A.l — MNonpaBoyHblii koadduumeHT Ccana cnekTpasbHOro yckopeHus MP3

MonpaBoYHbIN KO3ULMEHT ANA hr
3HaueHue oLR

1.75 2.0 25 3.0 35

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 pacuyeTa COOTBETCTBYIOLWErO CMeKTPasibHOr0 YCKOpeHns MP3 npuMeHsloTCA nonpaBoyHble KO3uLneHTbI
CNeKTpasibHOrO YyCKOPEHUs, peKkoMeHaoBaHHble B Tabnuue 10 nnu tabnuue A.1. AnbTepHaTUBHO BO3MOXHO BbINOMHUTL
pacyeT MonpaBoYHbIX KO3(PNLMEHTOB, MPUMEHUMbIX HA060POT, T. B. K F0J0BOV BEPOATHOCTU paspylleHus P, BMecTo no-
NpaBOYHbIX KO3 MULNEHTOB, MPUMEHUMbIX K CNEKTPasibHOMY yCKopeHuto. B Tabnuvue A.2 npefcTaB/ieHbl pacCUuTaHHble
nonpasoyHble KoathdnyreHTbl Pf kak YHKLUSA HaKk/OHa KPUBOIA ceiicMuyeckoii onacHocTu ana o, paBHoli 0.3. Takxke B
TabnuueA.2 npuseaeHbl Tpebyemble nepnoAbl NnoBTopsieMocT MP3 ansa coopyxeHnit ypoBHSA BosgelicTeusa L 1 ncxoasa ms
TOro, 4TO UesieBast rogoBas BepOSAATHOCTb pa3pylleHus coctaBnseT 1/2500.

Ta6nunya A.2— NonpaBoyHblii KoadhuumeHT ansa P,

MonpaBouYHbIi Mepuog MonpaBoYHbIi Mepuopg
aR KoappuymeHT nostopsiemocTn MP3* as KkoappuumeHT nosTopsieMocTn MP3*
aAnap, P ,* 1/2500 Ansap, P,» 1/2500
1.75 212 5300 3.0 122 3100
2.0 1.59 4000 3.5 1.19 3000
25 1.33 3300

* Mepuopg noTopsemocTn MP3 AnsA coopyxeHus ypoBHsi Bo3gelicTBusa L 1 ¢ ueneBoil rofoBoi BEPOATHOCTbLIO
paspyweHuns P, = 4 « 10"4.

Kak B ynpouweHHOW, Tak U B AeTanbHO MeToAMKe NPOeKTMPOBaHUA Ha celicMuyeckoe BO3aelicTBME nepuog no-
BTOpsiemocTy M3 onpegenseTca TakuMm 06pasom, YTo6bl CoxXpaHanca 6anaHc Mexay NPpoeKTUpoBaHeM C y4eTOM BO3aeli-
cTBuiA ypoBHeli M3 n MP3. Mpu Hannumn nofo6bHOro 6anaHca CoOOpyXeHue, CNPOEKTUPOBAHHOE C Yy4eTOM BO3AeNCTBUA
ypoBHA MN3. umeeT 60/1bLUIYI0 BEPOATHOCTbL COOTBETCTBUA NPOEKTHbIM TpeboBaHuam MP3. [laHHbI KpuTepuii cnoco6eTBy-
eT CoKpalleHMto 3aTpaTHbIX LMKI0B NMPOEKTUPOBAHWUA 1 Y0BNeTBOPSET Lenn 6e3onacHoctn MP3.
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Ana onpegeneHna Bo3AeiicTBMA, noanajaroliero nog Tpe6oBaHus M3. yMeHblUaeTCH COOTBETCTBYHOLEE CreK-
TpanbHoOe yckopeHne MP3 nocpefcTeoM KoadduuneHTa ceicmmyeckoro 3anaca Cr koTopblii npegcTasniseT coboli nme-
owmniica 3anac HagexXHoOCTU Npy BO3AeNCTBUAX, NpeBblalowmx yposeHb M3.

MpeaycmaTpuBaloTCa crieaytolmne 3anacbl HafeXHOCTU:

- IBHO BbIpaXKeHHble KO3 (PNLMNEHTbI 3anaca HafeXHOCTU B pacUeTHbIX yPaBHEHUSX, MPUMEHSEMbIX B MPOEKTUPO-
BaHWWN 3/1eMEHTOB KOHCTPYKLMIA COOPYXEHWIA;

- KOCBEHHbI 3anac HafeXHOCTM B NPOEKTUPOBAHUW 3/IEMEHTOB KOHCTPYKUWUIA COOPYXEHWI, Hanpumep pasHuua
MexXAy HOMWHaNbHOM 1 pacyeTHOM NPOYHOCTLIO MaTepuana:

- 3anac Ha o6Ly0 NPOYHOCTb N YCTOWYMBOCTb COOPYXEHUS;

- CNOCOBHOCTbL COOPYXEHNS BOCNPUHMMATL 3HaUYNTENIbHbIE HeNMHEHbIe aedopmanuu.

Tak Kak ceiicMnyeckuii koadpuumneHT 3anaca CraosmkeH 6bITb onpeaeneH 40 NPOEKTUPOBaHNUA Ha celicMuyeckune
BO3[eliCTBUA, YKa3aHHbIA Bbile 3anac HafeXHOCTU AO0/IXKeEH ObITb paccymMTaH NO U3BECTHbIM AaHHbIM O NMPUMEHAEMbIX
Matepuanax, NPOEKTHbIX KPUTEPUAX U apXUTEKTYPHO-KOHCTPYKTUBHOMY TUMY COOPYXEHUs. 3anac HafeXHoCTu craumo-
HapHbIX CTa/ibHbIX COOPYXeHU mexay ypoBHAMM MP3 1 M3 moxeT HaxoauTbes B npegenax ot 1.1 go 2.8. MeHblwune
3HayeHuss C( COOTBETCTBYIOT COOPYXEHUAM C MUHUMa/IbHLIM 3anacoM HaAeXHOCTW U He3HauYMTesSIbHOW NoAaT/IMBOCTLIO,
B TO BPeMs Kak 60/ibluMe 3HaYeHUS COOTBETCTBYIOT COOPYXEHWAM C BbICOKMMMK MOKasaTeNsaMu 3anaca HafexHoCTu u
nopaTnnMBOCTU.

Mpu NpoekTUpoBaHUN celicMNYeCcKoro Bo3AencTBma No AeTasibHOMY MeToAy A0MnyCcKaeTca NpUHMMaTh Ntobble 3Ha-
yeHus C(npu ycnosun, 4To pacyeT Ha Bo3geiicTtBue MP3 yaoBeTBOPSAET UMEIOLWMNMCS KPUTEPUAM.

3aBbllleHHOe 3HayYeHne KoadhuumeHTa celicmmyeckoro 3anaca Cr MOXeT NPUBECTU K 3HAYNTE/IbHbIM U3MEHEHUAM
B pe3y/nbTaTe NPOBEPKM Ha cooTBeTCcTBUE TpeboBaHMaM MP3, 4To yBennumnBaeT 3aTpaTbl Ha MPOEKTUPOBaHMNe BBUAY He-
06X0ANMOCTUN BbINOSIHEHNSA NOBTOPHbLIX PacyeToB C MEHbLWUM 3HavyeHnem Cr

C Apyroii CTOPOHbI, 3aHMXEHHOE 3HavyeHne CrMOoXeT NPUBECTU K MPUHATUIO KOHCEPBATUBHbIX MPOEKTHbIX peLleHni
(6onee goporve peleHns), YTO NO3BO/IUT JIEFKO NPOATN NPOBEPKY Ha COOTBETCTBUE TpeboBaHMAM MP3.

Tpe6oBaHUsA K Ha3HAYEHUID MUHMMasNbHbIX NepruoAoB noBTopsemMocTu MN3. npuBeaeHHble B Tabnuue 11. [OMXKHbI
obecneynBaTb BbINO/IHEHNE IKOHOMUNYECKUX Lie1ell NPOeKTUPOBAHUA C YYeTOM BO3AelCTBUI ypoBHA M3 1 HegonyleHNs
paspyLUeHns COOPYXEHUSA B X0 HaCcTO BO3HMKAKLWMNX CENCMUYECKUX ABNEHN (CM. A .2.2.2). MuHUManbHble TpeboBaHus,
npegcTtaBneHHble B Tabnnue 11. TakKe KOCBEHHO HanpaB/fieHbl Ha yA0BMIeTBOPEHWe Lienein 6e30nacHOCTM NpU NPOeKTU-
poBaHUN C y4eTOM BO3AeNCTBUIA ypoBHA MP3. [laHHble Tpe6oBaHMSI MOTYT BbICTyNaTh Kak perynuvpytoume B Tex o61acTax
KPMBOI celicMMYeCcKOl onacHOCTW, rae oHa MmMmeeT HeBObLIOW HaKMNOH (CM. PUCYHOK 4).

A.4.3 AHanuns oTkNukKa naowanku

CneKkTpbl YCKOPEHWUI NAowWaakn MoryT onpefensatbCa NyTeM YACAOBOrO MOAENMPOBAHUA NO anroputMam 3KBMBA-
NEHTHOTO SINHEHOTOo NN HENMMHEHOTo aHann3a ¢ UCNoIb30BaHNEM MoAeseil rPYHTOB OCHOBaHUA. AHann3 oTK/IMKa no-
WwaaKn BKAOYaeT B ce65 OLEeHKY pacnpocTpaHeHUA NonepeyHbIX BOH Yepes onpejesieHHble C/I0M FPYHTOBOrO OCHOBaHUS,
CKOPOCTb NMONEPeYHbIX BOJIH UM MOAYNA CABUTa, NIOTHOCTU FPYHTA M ANHAMUYECKMX XapaKTepUCTUK rpyHTa. ns npose-
[eHns aHannsa TpebyeTca peleHne ypaBHEHUS ABUXEHUA C UCNONb30BaHNEM ANUHAMUYECKUX CBOCTB rPYHTOB.
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Mpunoxexnue OA
(cnpaBou4HOe)

CBOlEHNSA O COOTBETCTBUWN CChIJTIOYHbIX HaLNOHa/IbHbIX CTaAHAAPTOB MeXAyHapoAHbIM cTaHgapTam,
NCNoNMb30BaHHbIM B Ka4eCTBe CCbIJTIOYHbIX B NTPUMEHEHHOM MeXAyHapoAHOM CTaHAapTe

Ta6bnunuya [OA.1

O603HayYeHne CCbIIOYHOIO CTeneHb O603HayYeHNe N HaMMEeHOBaHMe CCbIJIOYHOro MeX/AyHapoaHoro
HauynoHanbHOro ctaHgapTta cooTBeTCcTBUA CTaHpapTa
FOCT P 54483 NEQ ISO 19900:2002 «HedTsAHasA n razoBas NPOMBbIWNEHHOCTb. O6-

Wwme Tpe6oBaHNA K MOPCKUM COOPYXEHUSIM»

FOCT P 55311 — *

* COOTBETCTBYIOLMI MEXAYHAPOAHbIA CcTaH4apT OTCYTCTBYeT.

NMpumeyaHune — B HacTosAweli Tabnuue NCNonb30BaHO crieytoliee yCI0BHOe 0603Ha4YeHne cTeneHun cooT-
BETCTBUS CTaHAAPTOB.
- NEQ — HeakBMBasieHTHbI cTaHAapT.
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