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IIpenuciaoBue

NMCO (MexayHapoaHas OpraHH3auus IO CTaHJApTH3allHH) IIpeJCTaBJIIeT coOoi demepanuio
HalHOHANIBHBIX  OPraHoB mo  cragmapruszanuu  (komurersl-wieHsl HCQO). Paspabotka
MEXIAYHaApPOAHBIX CTAHAAPTOB OOBIYHO OCYINECTBISAETCS  TeXHHYeCKHMMH kKoMureTamMu HCO.
Kaxaplfi KOMHTET-WIEH MOXET IPUHHUMATh y4acTHe B paboTe Job0ro TEXHHYECKOro KOMHTETA
10 HHTEPECYIOWIEMY €ro BOIpPOCY. MexnyHapoAHble OpraHM3allMM, HpaBHTEIILCTBEHHBIE M
HENIPAaBUTENLCTBEHHBIE, cOTpypHMyatomue ¢ MCO, Taxke nIpHHMMAIOT ydacTue B 3To# pabore.
NCO coTpyaHHYaeT B TECHOM KOHTakTe ¢ MexayHapomHoH IneKTpoTexHHdeckoit Kommccueit
(M3K) o Bcem Bompocam, KacaroIquMcs CTaHAaPTH3AIHH B 00IaCTH 3JIEKTPOTEXHHUKH.

[IpoekThl MEXIOYHApOOHBIX CTAHAAPTOB pa3pabaTHIBAIOTCS B COOTBETCTBHH C MPaBHIAMH,
u3noxeHasIMH B gupektuBax MCO/MOBK. Yacts 3.

[IpoexkTsl MeXXAYHapOJHBIX CTAHAAPTOB, NPHHATHIE TEXHHYSCKUMH KOMHTETAMH, PacCBHLIAIOTCS
KOMUTETAM-WIeHaM Ui TojdocoBanud. JIng  omyOmMKOBaHMS INIPOEKTa B KayecTBe
MexayHapoaHOro ctannapra tpedyercs ogobperue He MeHee 75 % KOMUTETOB-WICHOB OT YHCIa
KOMHTETOB-WICHOB, YYaCTBOBABIIHNX B I'OJIOCOBAHHH.

Cnenyer oOparuTe BHHUMAaHWE HA BO3MOXKHOCTE TOIQ, YTO HEKOTOPBIE IIYHKTEL 3TOrO
MexnyHapoJHoro craHaapra MOTryT CT4aTh NpeaMETOM, Kacaromumces nareHTHRIX rpas. MCO He
JTOJDKHA HECTH OTBETCTBEHHOCTH 3a MACHTH(PHKALIHIO OQHOTO HIKM BCEX TaKHUX MMATEHTHBIX IIPasB.
Mexnyrnaponabelii ctagpapt MCO 3010 pa3paboran B paMkKaX TEXHHYECKOIO KOMHTETa
UCO/TK9S, « OcnoBel pacyera xoHCTpyKimiy moaxkomureToM 1IK3 «Harpysku, yCrwimg u gpyrue
BO3IEUCTBUA .

JTO BTOpoe H3JaHHe OTMEHAET H 3aMeHseT neppoe m3nanue (MCO 3010:1988), xoropoe OwuIO
IEPECMOTPEHO.

llpunoxenns A, B, CD, E, F, G, H, 1 u J k sTtomy MexnayHaponHoMy CTasjapTy SBISIOTCS

TOJIBKO HH(MOOPMAIMOHHBIMH.



Brenenue

B HacTogumieM MexnyHapogHOM CTaHAapTe H3JA0XKEHL! OCHOBHBIC UIPHHIMIILBI OLEHKH
CEUCMHUYECKHX BO3JACHCTBHU Ha KOHCTPYKIMH. CEeHCMHYECKYE BO3NECUCTBUS, OIMHCAHHEIE B 3TOM
CTaHJapTe, B OCHOBHOM COBMECTUMBI C JAaHHBIMH, U3JI0XKEHHBIMU B fokyMeHTe ICO 2394.

B ostom MexnyHapogHoM —CTaHJapre pacCMaTpMBarOTCs Takke IPUHIMIBI  pacyeTa
CEUCMOCTOUKHX KOHCTPYKIIMH, MOCKONBKY OLEHKA CEHCMHYECCKHX BO3NEUCTBUMA HA KOHCTPYKIIHH

H pacyeT KOHCTPYKLHM TECHO CBI3aHBI MEXIY COOOH.



OcHoBBI pacyeTa KOHCTPYKIMH — CelicMUYecKHe BO3NelcCTBUSA
Ha KOHCTPYKIHH

1 Ilpeamer paccMoTpeHust

B HactogmeM MeXIyHapOOHOM CTaHAapTe H3NAraloTCAd NOPHHUHNE! OLEHKH CEHCMHYECKHX
BO3OCHCTBHH IS MPOCKTHPOBAHHSA CEHCMOCTOMKHX 3[aHHH, OaleH, NHIMOBBEIX TPYD H Ipyrux
KOHCTpYKUMi. HekoTopble M3 NPHHOHMIOB MOryT OBITH NPHMEHEHBI NPH NPOESKTHPOBAHHH
CEHCMHYECKMX KOHCTPYKIMH, TakuX Kak MOCTBI, OaMObl, OOPTOBBIE ITOCTPOMKH, TYHHEIIH,
OEeH30XpaHUTHINA, XUMHYECKHE 3aBOAbI M 3JIEKTPOCTAHIIHH.

[IpuBeneHHbIC TPUHITUIILI HE PACTIPOCTPAHAIOTCA Ha aTOMHBIE 3JICKTPOCTAHIMH, MOCKOILKY OHM
pacCMaTpHBarOTCA OTHEJIBHO B OPYIHX MEXIYHAPOAHBIX CTaHAApTaX.

B peruonax, B KOTOpPBIX CEHCMHYECKAsl OIIACHOCTh HE3HAYUTEIBHA, BMECTO METOIOB, OCHOBAHHEIX
Ha pacCMOTPEHHUHM CEUCMHYECKHX BO3ICHCTBUM, MOXHO HCHOOJB30BaTh METOABI pacyera
[IEJIOCTHOCTH KOHCTPYKIIHH.

JTOT MexXnyHapodHbBIH CTAaHOApPT He SABJISETCs 0043aTejbHBIM HOPMATHBHBIM JOKYMEHTOM. Ero
MOXXHO pacCMaTpHUBaTh KaK OCHOBOIIOJATAIOINMH HOKYMEHT, HCHOOJB3YEMBIA IpH pa3paboTke
KONEKCOB IIpaBuJl KOMIECTEHTHHIMH OpraHaM¥, OTBETCTBEHHBIMHM 32 BBIIYCK HOPMATHBHEIX
JOKYMEHTOB I10 IPOECKTHPOBAHHIO KOHCTPYKIHH.

[lpumeuarnue 1.  IDtor MeXnyHapoaHBI CTaHAApT pa3paboTaH TIJIaBHBIM OO0OpasoM [
HHXXEHEPHBIX COOpYyXeHHH. OOHakO NPUBCACHHBIC NIPUHIMILI [IPHMEHHMBI H I OPYTHX
COOPYXXEHUH.

I[Ipumevanue 2. OrnpenencHHE YpPOBHSA CEHCMHYECKOM  OMACHOCTH, KOTOpas cYuTanach Obl
HE3HAYMTENLHOH, 3aBHCHT HE TOJBKO OT CEHCMHYHOCTH PErHOHa, HO M OT APYrHX (PaKTOpOB,
BKIIIOYAA CIOCOOBI CTPOUTENLCTBA, TPAOMIIMOHHBIE METOAI ¥ T.A. MeTonsel pacuyera,
obecrnieyuBamoInye KOHCTPYKTUBHYIO HEJIOCTHOCTE, YYUTHIBAIOT PACYETHBIE TOPH3OHTAILHEIE CHIIBL
JUISL JaHHOI'0 paioHa, KOTOpbIe O0ECTIEYHBAIOT TY UM MHYIO CTEIIEHBb 3allHTHI OT CEHCMHYECKHX

BO3IE€HCTBUM

2 HopmaTuBHBIE CIpaBOYHbIe JOKYMEHThI

HopMaTHBHBIE ODOKYMEHTHI, YKa3aHHBIE HHDKE, COIEpXAT IIOJOXEHHS, KOTOphIe € IOMOIILIO
CCHUIOK, YKa3aHHBIX B 3TOM JOKYMEHTE, SBJIAIOTCA MOJOXKEHMSMH 3TOro MexayHapoIHOro
cTagaapTa. J{f1s faTHPOBAHHLIX CCBUIOK MOCIEIYIOMINE U3MEHEHUS K JIOOBIM U3 3THX IyOIHMKanui
WM fepecMoTphl HX He npumMeHstorcs. OJHAKO KenaTellbHO, 4TOObl CTOPOHBI, 3aKNHOYarOIIHeE

cornaieHydss Ha OCHOBE 3TOro MexayHapoJaHOro CTaHaapTa, HCKamd BO3MOXHOCTD
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HCIIOJIb30BAaHHA HauOoJlee HOBBIX H3JAHHH HOPMATHBHBIX JOKYMEHTOB, YKa3aHHBIX HHXe. [ns
HEJaTHPOBAaHHBIX CCBHUIOK NPHMEHAETCS CaMO€ IOCIENHEE HU3NAaHHE HOPMAaTHBHOI'O HOKYMEHTA.
Uneust MUCO u MOK mnocTosHHO OOHOBILZIOT YKasaTenb HNEHCTBYIONIMX MEXIYyHAPOIHBIX

CTAHIAPTOB.

NCO 2594, O0mue npuHIKIIBL, KACAIOIIHECS HaIeXKHOCTH KOHCTPYKITHH.

3 TepMuHbI U onIpeae.TeHUS

[ns manHoro MeXayHapOoZHOIO CTaHAapTa [IPUMEHSIOTCS TEPMHHEI H ONIpENENeHH, YKasaHHble
HUKE.

3.1 Meroa nonHoii kpagpaTuuHoit komOumaanum (CQC)

MeTox OLIEHKH MaKCHMAaJbHOM pCakUMM KOHCTPYKUMH C INOMOIIBIO KBaJApPaTHYHOH KOMOHHAIIHU
MOJAJIbHBIX 3HAYEHHUHN pECaKIHH.

3.2 IlnacTHvaHOCTD

CrocobHOCTs K AedhopManuu 3a MpeneaoM YIOPYTOCTH TpH LHKIHYECKHX Harpyskax Oe3
3HAYUTEILHOTO CHIDKEHUS ClIOCOOHOCTH K PaCCEHBAHMIO, IIPOYHOCTH HIIH SHEPIrHH.

3.3 PazxxuxeHHe

[loTeps cCOnpOTHBICHUS COABUTY B CHHXXEHHUE XXECTKOCTH 101 NEUCTBHEM [IUKINYECKHX HAarpy30kK B
BOJOHACHINEHHBIX, PRIXJIBIX, HECBSI3AHHBIX IPYHTAX.

3.4 YmepeHHO€e NBHIKEHHE NNOYBHI IPH 3eMJIeTPACCHHH

YMepeHHOe OBHXKEHHE IIOYBRI, BBI3BIBAEMOE 3E€MIICTPACEHUEM, KOTOPOE€ MOXXET BO3HUKHYTH Ha
y4aCTKe 3aCTPOMKH B IIEPHOJ CPOKa CIIYXKOBI COOpPYIKEHHUS.

3.5 IIpuBeseHHBIN pacieTHBIH CIIEKTP peaKIHHU

Criextp Iuis OnpefencHUsS CMEHIEHHMS OCHOBAHMS OTHOCHTENLHO MAaKCHMAIBHOIO YCKOPEHUS
IPYHTA KaK QYHKIHA OCHOBHOI'0 PEaJbHOI0 Nepuoia KOHCTPYKIIHH.

3.6 IlapaceiicMu4yecKHe BO3JeHCTBHSA

JBMXXEHUE Py HTA, XapaKTEpUCTHKH KOTOPOro NOAOOHE! XapakTepUCTHKaM ABUIKEHUS IPYHTA NIpH
PEUIBHOM 3eMIETPICEHHH, HO MCTOYHHKOM KOTOPOr0o SABIAETC B OCHOBHOM JI€STEIIBHOCTD
qeI0BeKa.

3.7 BozpencTtBHe P-A

Bo3geiicTBue BTOpOro mOpsSAKa, BBI3BIBAEMOE IONOJIHHTENEHBIM MOMEHTOM, 00YCIIOBICHHBIM
CUJIBHBIM CMELIICHHEM H Harpy3Kou OT COOCTBEHHOI0 Beca.

3.8 Boigpamarwmas cuna

Cuna, BeI3bIBacMas nedopmanued KOHCTPYKUMM HIH HECYIIHUX 3JIEMEHTOB, KOTOpAs CTPEMMTCH

BO3BPATUTH KOHCTPYKIIHUIO HJIIK HECYIIUE 3JIEMEHTHI B [ICpBOHAYAJIbHOC [TOJIOKCHHUC.



3.9 KodppuuxueHT pacnpeneeHus celcMHYeCKOH HArpy3KH, COOTBETCTBYKWOMEH i-oMy

YPOBHIO k-,

Kosp@uuueHT pachpeneieHUss CEHCMUYECKOH CHUIBI COBHIa OCHOBAHUS IO 1-Or0 YPOBHS, 3TOT

K03(PQULHEHT XapaKTepU3yeT pacipelelicHue CeHCMHYISCKHX Harpy3oK I10 BEICOTE, Ilie

2 Krs =]
3.10 ®akTop paoHHPOBAHHA CEHCMHYECKOH OIIACHOCTH £,

DaKTOp, BEIpAXKAIOLMUHE OTHOCHTENRHYIO CTENECHL CEHCMUYEeCKON OITaCHOCTH JaHHOIO PErHoHa.
[IpuMedanue - DTOT (PaKTOp OOBIYHO paBEeH ECAWHMIIC B PETHOHE HaHOONbINEH CeHCMHYECKOi
OMMacCHOCTH.

3.11 Ko>¢ppumuenr pacnpeaeieHus CCHCMHIECKOr0o CABUra I-oro ypoBHs Ky ;

OTHOWIEHHE KO3(QPUUUECHTa CEHCMHUYECKOr0 COBHIAa 1 — OO0 YpOBHS K KO3(Q(PHIHEHTY

CEHCMHYECKOI'O CABHIa OCHOBAaHHS; D3TO OTHOINEHHE XapaKTEepU3YET  paclpelclicHHe
CEHCMHUYECKHUX HArpy3OK COBHIA IIO BEICOTE.

[Ipumewanue: k ., =1 y OCHOBaHHMA H, KaK IpPaBHJIO, CTAHOBHTCI HAMOOJBINMM Y BEPIIUHEL

Vv

COOPYXKECHHS.
3.12 CaiabHoe ABMKEHHE FPYHTA IPH 3eMJIETPSICEHUN

CUJIbHOE OBHMI)KEHHE I'PYHTA, BBI3BIBAEMOE 3E€MIIETPACCHHEM, KOTOpPOE MO0 Obl BO3HHKHYTH Ha
CTPOHILIOMIATKE.

3.13 MeToa «KBagpaTHbIA KOPEeHb CYMMBbI KBaApaTOB»

MeTon OLEHKH MaKCHMAIbHOM pEeaklMHd KOHCTPYKIMH ¢ HOMOINBIO KBAaZPAaTHOrO KOPHS CYMMBEI

KBagpaTOB MOOANLHEIX 3HAYCHUH pPEaKIIHH.
3.14 ®aKkTop KOHCTPYKIHHU X,

DakTOp CHHXKECHHS pPacyYETHBIX CEHCMHMYECKHX CHJI KWIH CHJI CABHUIa C Y4YETOM IUIaCTUYHOCTH,

npueMneMoi nedopMmanup, XapaKTEpHUCTHK BO3BpAIAIOIIEH CHJIBI H H30BITOYHOM IPOYHOCTH

KOHCTPYKIIHH.

4 Y ciioBHbIE 0003HAYEHHS H COKPaIleHU A

CQC - momHOE KBaJpaTHUECKOE COUSTAHNE;

F, .. - pacderHas OokoBas ceficMHUYecKasi Harpy3Ka, COOTBETCTBYIOIIAS 1-OMY YPOBHIO

KOHCTPYKIIUHY IJIS IPENEIBHOTO COCTOSAHUSA BTOPOH I'PYIIIIBI;

fe.; -pacdeTHas O0KOBas ceficMHuYecKas Harpy3ka, COOTBETCTBYIOLIAS 1-OMY YPOBHIO

KOHCTPYKUMH IJIs NPEAEIBHONO COCTOSAHUSA [IEPBOU IPYIIIL;

F - Harpy3ka oT COOCTBEHHOr0 Beca KOHCTPYKLMH Ha 1-OM YpPOBHE;

o



k, - KO QHUILHEHT, YYUTHIBAIOIIHH 0COOEHHOCTH KOHCTPYKIIHHK;

kp, - NPEenCTaBHTENRHOE 3HAYEHME HHTEHCHBHOCTH ABHIKECHHS IPYHTa BO BpeMs

3CMIJICTPACCHES IJIA IIPCACIIBHOI'O COCTOAHMA BTOpOﬁ I'DYIIIIBI,

Ke.u - [IpeCTaBHTENRHOE 3HAYEHHE UHTCHCUBHOCTH ABUKEHHS IPYHTA BO BpEMS

3EMJICTPACEHUS IS NIPEACIBHOTO COCTOSHUSA IIEPBOM I'PYIIIBI;

Ke., - KO3(Q@HIMEHT paclIpeleNesHus CeHCMIYecKoil Harpy3KH, COOTBETCTBYIOMIEH 1 —OMy
YPOBHIO;

kr - OpAWHATa [IPUBEAEHHOI'O paCYEeTHOT'O CIIEKTPa PEAKITHH;

Ky, - KO3(QHILMEHT paclpeeeHus! CEUCMMYECKOTO CABUATA, COOTBETCTBYIOIIHI 1-OMY
YPOBHIO;

kz - (aKTOp palOHUPOBAHUS CEMCMUYECKOH OMMaCHOCTH;

n - KOJIHYECTBO YPOBHEH BBIIE OCHOBAHMS,

SLS - IpeAeIbHOE COCTOSAHUE BTOPO I'PYIIIIEI;

SRSS - kBazpaTHBIN KOpeHL CYMMEI KBaAPaTOB;
ULS - npenensHOE COCTOSHUE IEPBOi IPYIIIIL;

Vs - pacyeTHas IOoIepeYHas CHJIa CEHCMMYECKOIO CABHIA 1-0r0 YPOBHA KOHCTDPYKIIMH JJIS

IPEAEIBHOTO COCTOSSHUS BTOPOM I'PYIIIIEL;

VeEw, - pacyeTHas IONepeYyHas CHa CEHCMUYECKOro CHBHIA 1-Or0 YpPOBHSA KOHCTPYKIHH IS

NPENEILEHOTO COCTOSHUS IIEPBOH I'DYIIIIEI;

Ye. - KOX(PQHUHEHT HArpy3KH, CBI3aHHBIA C HAAEXKHOCTBIO KOHCTPYKIHH INS IPENEIBHOIO

COCTOSIHHSI BTOPOH I'pYITHI;

Ye, - KO3OGHUIMEHT HAarpy3KH, CBA3aHHBIM C HAIEKHOCTBXO KOHCTPYKLHMH NS IIPENEIbLHOIO

COCTOSIHHUS [IEPBOU I'PYIIIEL.

5 OCHOBLI NPOEKTHPOBaHHS CeHiCMOCTOMKHX COOPYKEHHH

OOmee moOHATHE IIPOSKTHPOBAHHS CEHCMOCTOMKHX COODYXXEHHH O3HadaeT, 4YTO BO BpeMsd
3EMJIETPSICEHUH

- HCKITHOYAETCS BO3MOXHOCTH YEIIOBEUECKUX KEPTR;

- obecneunBaeTca OecmepeboitHoe QYHKIHOHHUPOBAHHE JKH3HEHHO BaXKHBIX CJIYXKO;

- CBOAMTCS K MUHUMYMY 3KOHOMMYECKHH yuIepO.

M3BecTHO, yTto 00€ECIEYHTh IMOJHYK 3allUTyY OT BCEX 3EMIICTPICCHUH I OOJIBIIMHCTBA

COOpPYXEHHH MpaKTHYECKH HeBO3MOXHO. HacTtosmuit MeXIyHapOOHBIH CTAHNApPT yCTaHaBJIHBAaCT

CJICAYROWIHME OCHOBHBIC IIPHUHIIHIIBI:



a) COOpY>XeHHE He NOJDKHO pa3pymiaTbCs HJIM  DOABEprarbes APYTHM aHaJOTHYHBIM (PopMam
pa3pyWEHHs [PH CHJIBHBIX 3€MJIETPACEHHAX, KOTOPEIE MOI'YT BO3HHKaTh Ha JAHHOM YYacCTKe
3aCTPOMKH (IIpEAENbHOE COCTOsIHME NepBoii rpynnsl: ULS);

b) coOpyXE€HHE OOJDKHO BBIICPXHBATh 3€MIICTPACECHHMS CpEOHEH CHIIBI, KOTOpPBIE MOTYT
BO3HHMKAaTh HA JAHHOM  YYaCTKE B  TEYECHHE CPOKA €ro 3KCIUTyaTalliM, C MOBPEXIEHHEM B
NONYCTHMBIX npeaenax ( IpeAenbHOE COCTOSHUE BTOpoi rpynmsl : SLS)

Jis Toro 4yro6s! obecreyuTh OE30MacHOCTh ¥ (PYHKIMOHHMPOBAHHE JKM3HEHHO BAXKHBIX CIIYXO,
HeoOXoauMO OOECHeyYUTh 3alMTyY OT CEHCMHYECKHX BO3AeHCTBHH UIA JIEMEHTOB,
pPETYIUPYIOLIMX paboTy HHXEHEPHOI0 000PYNOBAaHUA 3MaHUM, TaKUX Kak kabenu, Tpybomposompl,
CHCTEMbI KOHIHUIMOHUPOBaHUA BO3IyXa, IPOTHBOIIOXXAPHBIE CHCTEMBL, IUQTHI M OPYyTrHe NoN0OHbIE
HM CHUCTEMEL.

I[Ipumeuanue | B [OONOJHEHHE K IIPOGKTHPOBAHHIO M CTPOUTEIBCTBY CEMCMOCTOHKHX
COOPYXXEHHUH, OTMEYEHHBIX B HAaHHOM MeXIyHapoAHOM CTaHIapTe, HOJDKHBI  IIPHHHMATHCS
COOTBETCTBYIOIIME MEPHI IO IIPENOTBPAINCHUIO BTOPUYHBIX  O€ACTBHIM, TAKHX KaK II0XAaphI,
YTEUKH ONACHBIX BEIMECTB U3  IPOMBIIUICHHBIX YCTAaHOBOK HIIH €MKOCTECH IS XpPaHCHHS W
KpyIIHOMAaCIITa0HbIE OIIOJI3HU, BEI3EIBAEMBIC 3EMIIETPACCHUEM.

[Ipumeuanue 2 Ilocne 3emuerpsAceHHs MOXET  BO3HHUKHYTH HEOOXOIMMOCTH B OLECHKE

pa3pylLIeHHBIX 3JaHHH OTHOCHTEJILHO Oe30MacHOro  HaxOXXICHH B HHX B IIEPUO.
BOSHHKHOBEHHMS  IIOBTOPHBIX  CEHCMHYECKHX TomdkoB. OTHAKO 3TOT HOOKYMEHT He
OTHOCHTCH K BO3JEHCTBHSIM, KOTOPHIE MOIYT BO3HHKATh  BCJIEJCTBHE ITOBTOPHBIX

CEHCMHYECKMX  TOJNYKOB. B 3TOoM ciydae  JUId OUCHKH  CCHUCMHYECKHX  BO3IEHCTBUM

HEOOXOMMMO CO3JaTh MOJENb Pa3PYUIEHHOr0 COOPYMKEHUS.

6 llpyHOUNBLI NPOEKTHPOBAHHA CEHCMOCTOMKHX COOPYKEHHH

6.1 CTpodTeIbHan MIOMAaKKa

Cnenyer  naBaTh OLEHKY XapaKTEPUCTHKaAM CTPOUTENBHBIX IUTOIIAA0K, MOJABEPIarOLIIUMCS
CEMCMUYECKHM BO3IOEHCTBHSIM, C  YYETOM  KpHUTEPHEB MHUKPOPallOHUPOBAaHHS (PacCTOSHHE OT
aKTHBHOI'O0 TIeO0JIOTHYECKOTO pa3phlBa, paspe3 TIpYyHTa, IOBEACHHE [PYHTA npu  OoabuIMX
nepopManmsax, BO3MOXKHOCTL  Pas3XHXXeHHS, Tomorpadus H ApyrHe GakTopbl, HaIlpHMED,

B3aMMOACHCTBHS MEXKIY HUMH).

6.2 Kondurypaunsa coopyxeHus

JIns noBplleHHS CEHCMOCTOMKOCTH PEKOMEHAYETCS, YTOOBI COOPYKECHUS HMENH [IPOCTHIE QOPMBbI
KaK B MNaHe, TAK M [0 BEPTHKAIIM.

a) HenpaBuibHocrb popmMbl B naHe
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DNEMEHTBl KOHCTPYKUHMH, IOJBEPralomHecs TOpPHIOHTANBHLIM CEHCMHYECKHM BO3ISHCTBHUIM,
JOMXHBI pacriojlaratbCs Tak, YToObl CBECTH K MHHHMYMY KPYTSIOHe BO3ICHCTBHS.
HenpaBuiibHbIE B IUIaHE  ()ODMBI, BBI3BIBAIOINHE  HKCHEHTPHYECKOE paclpelelleHHe CUIL,
HEXEJJAaTEeIBHEL, IOCKOJIBKY OHH CO3Jal0T KPYTAIIHE BO3AEHUCTBHUA, KOTOPhIE TPYOHO MOIOAOTCS
TOYHOHM OIEHKE M KOTOPBIE MOIYT IIOBBICHTE HHHAMHYECKYIO DEaKlMIO KOHCTPYKIHH (CM.
npuiioxenue F).

b) Henpapu/1bHOCTH GOpPMBI 110 BEPTHKAIH

ClenyeTr CBOOUTh K MUHHUMYMY H3MEHEHMS MACCHI, XXKECTKOCTH M HECYIEM CIHOCOOHOCTH 11O
BBICOTE COOPYXEHHUS C TeM, 9YToOBl [OPEdOTBPATHTh KOHIUECHTPALHIO pa3pylleHHs (CM.
npuioxenue D).

[Ipy HeOOXOOMMOCTH NPOEKTUPOBAHUSA KOHCTPYKIHH CIOXHOM (OPMBI PEKOMEHIYETCS MMPOBECTH

IUHAMHUYECKHH aHATH3 ¢ TEM, YTOOBl IIPOBEPHUTh NOTEHIHOHANBLHOE IIOBEASCHHE KOHCTPYKIIUU.

6.3 BausiHue HEeHeCYIIHX 3JIEMEHTOB KOHCTPYKIHH

3maHue, COCTOSAUICE M3 HEHECYIIIHX M HECYIMHX 3JIEMEHTOB, JOJDKHO YETKO  OIpPEeIEeNATHLCS
KaK CHCTEMa, YCToW4YMBas K OOKOBBIM HarpyskaMm, KOTOpasi MOXKeET OBITh HpOaHaTH3HMpOBaHA
cOOTBeTCTBYIOIMHUM ObOpa3omMm. Ilpm pacdere peakiuum 3HaHUS CIIEHYET YYHUTHIBATH BIHSHHE HE
TOJIBKO HECYIIHUX PpaMHBIX KOHCTPYKUHH, HO TaKXE CTEH, IOJIOB, IIEPErOPOAOK, JICCTHHII, OKOH H
T.4.

[Ipumeuanue: Hecyliue s1eMEHTBI, KOTOPBIE HE pacCMaTpPUBAIOTCA B CEMCMHUYECKOM aHaM3e,
MOTYyT obecneynBaTh KOHCTPYKUHMH IJOMOJIHHTEIBHYXO IIPOYHOCTE H JXECTKOCTh, KOTOPBIE MOTYT
IPUBECTH K OJIATONPHATHBIM NOCICACTBHAM BO BpeMs 3eMIIETpACCHHH. OOHAKO TaKue 3JIEeMEHTHI
MOT'YT TaKXe BEI3BIBAThL HEONAronpHUsSTHRIE IOCIEACTBHSA, HAlIPUMED, OIIOPHEIE HAACBOAHBIE CTEHEL
MOTYT CHHXXATh BBICOTY B CBETY JXXEJI€300€TOHHBIX KOJIOHH M BBI3BIBATL XPYIIKOE pa3pyLICHHE
KOJIOHH OT CIBHIa; MJIH J)X€ aCHMMETPHYHOE pACIIOJIOKEHHE IIEePErOpOJOK (KOTOpPBIE CUHTAIOTCH
HEHECYIIMMH 3JIEMEHTaMH) MOI'YT CO31aBaTh IJIS COOPYXXEHHUSA KpYTHIUMEe MOMEHTHL. 11lo3TOMy BCe
3JIEMEHTHI CllelyeT pacCMaTpHuBaTh B TOM COCTOSHHH, KaK OHH BEOYT c€Os IpH 3eMIETPICEHUX.
EclIi He Y9HTRIBATh TO, YTO HEHECYIIHME 3JIEMEHTHI HE BBI3BIBAIOT HEOIATONPUSATHBIX [I0CIEACTBHH,

TO UX HE ClIleAyeT BKJIIOYATh B CEHCMHYECKUH aHaH3.

6.4 IIpouHoCcTDh H NIACTHYHOCTD

CucreMa KOHCTPYKUMH H €€ HeCyIIHe 3JieMeHThl (KaK HeTalid, TaK H COCNHHCHHSA) JOJDKHBI
obagaTh IOOCTAaTOYHOH CTENEHBIO IPOYHOCTH M IUIACTHYHOCTH, YTOObl BbIAEPXUBATH

CEHCMHUUYECKUE BO3INEHCTBHUAL.
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KoHcTpykLMst OOJDKHAa o00anaTe HOCTATOYHOH IPOYHOCTHIO, MPOTHUBOCTOSINEH CeHCMHYECKHM
BO3JECHCTBHAM, H JOCTAaTOYHOM IUIACTHYHOCTBIO, oOecreduBaronici JOCTAaTOYHOE MOrJIOIIECHHE
sHepruu (cM. mpuiioxende B). Ocoboe BHUMaHHE CHeAyeT YAEIATH IPOYHOCTH XPYHKOMY
[IOBENEHHIO HECYLUHX 3JIEMEHTOB, HAIIpHMEP, IPOJOJIBHOMY HU3ruOy, HapyIIEeHHIO CIEIIEHUS,
paspylIeHHIO OT CABHIa H XPYNKOMY paspyueHuro. HeobOxoOuMO YYHTHIBATEP  CHMDKEHHE
BOCCTaHaBIUBAIOINEH CHIIBI ITOJ BO3AECHCTBUEM IIHUKIMYECKUX HArpy30K.

JlokanbHAs Hecylmas CIHOCOOHOCTH COOPYXEHHS MOXKET OBITh BBIIE TOH, KOTOpas NOIMYCKaeTCS
npu a”Hanmuse. [lomoOHEBIE mpeBBIIAIOMUE HECyIMe CIOCOOHOCTH JOJDKHBI YYMTBIBATHCS IIPH
OLIEHKE  MNOBEACHHA COOPYXKCHHS, BKIIOYas BUJI paspylHEHHS HECYIIHUX 3JIEMEHTOB, MEXaHH3M

pa3pYIICHUA KOHCTPYKIIUH H ITIOBEACHUC (b}’H,II&MﬁHTOB IIpH CHJIbHOM 3CMIICTPACCHHH.

6.5 Jdedhopmanus KOHCTPYKIIHHU

HepopManiysgs  KOHCTPYKUHMH IO  OCHCTBHEM CEHCMHYECCKHUX Harpy30K IOJDKHA OBITH
OrpaHUYeHa C TeM, YTOOB! HE BBI3BIBATH PA3PYMICHHSA KOHCTPYKIMH IIDU 3€MICTPIACEHHIX CpeaHEN
CHJIBL, a4 TAKXKE HE MOABEPraTh ONMACHOCTH JOAEH IIPH CHIBHBIX 3€MIECTPICECHHIX

[Ipumeyarue: Bo BHHMaHHE NPUHHMAIOTCA IIBa BHAA JSHOPMAlHU: BHYTPHITAXKHOE CMEINCHUE,
KOTOpOE IpeACTaB/IeT COO0M rOpU30HTAIFHOE CMEILICHHE B IIpeleiiaXx OOHOIO 3TaXa H ofInee
TOPU30HTAILHOE CMEIICHUE Ha HEKOTOPOM YPOBHE OTHOCHUTEINBHO OCHOBaHUA. DBHYyTpH3TaXHOE
CMEIIEHHE JOJDKHO OBITH OTPaHUYEHO C TEM, YTOOBI IIPH 3EMIIETPACCHUIX CPEOHEN CHIIBI CBECTH K
MUHHUMYMY paspylICHHE HEHECYUIUX JJIEMEHTOB, TAKMX Kak CTCKISIHHBIE [TaHEIH, HABECHBIC
CTEHBI, THIICOBBIE CTEHBI U APYIHE IEPErOPOAKHU, M CHEPKUBATH PA3PYIICHHE HECYLIMX 3JIEMEHTOBR
¥ TIOTEPIO YCTOMYHBOCTH KOHCTPYKIIHM B CJIIy4ac CHJIBHBIX 3EMIIETPSACEHH.

OrpaHuyeHre OOIIEro CMEHISHHS CBA3aHO C YCTAHOBIEHHUEM IOCTAaTOYHBIX PACCTOSHHUU MeExay
OBYMsl OJH3IeKaUIIMMHU KOHCTPYKIUSMHU UL IIpeOOTBpAllICHUS pa3spyIIHTENbLHBIX KOHTAKTOB IIPH
CHJIBHBIX 3eMJIeTpsACCHUsAX. OrpaHutdcHHe 00IIEero CMEICHUS TakKe MOXET CHHXKATH aMIUTHTYXY
BHOpallUd COOPYXEHUS U IpedoTBpallaTh NaHUKy HM OJUCKOMQPOPT IIpU YMEPEHHOM
semiieTpscenun. Ilpu onenke nedopmaruii, BBI3BAHHBIX CHJIBHBIM 3€MJICTPACEHHEM, OOBIYHO
cleqyeT YyJHTBIBAaTh BO3AcHCTBHE BTOporo mopsaka (P-A) OONONHHUTENBHBIX MOMEHTOB,
O0YCIOBNEHHBIX CHIOH TSXXECTH H BEPTHKAIbHBIMH CHJAMH, JCHCTBYIOIIMMH Ha KOHCTPYKIIHIO,

CMCIICHHYXO B PE3YJIBTATE CHJIIBHOI'O 3€EMIICTPACCHHA.

6.6 Cucrembl ynpaBJieHHs peakuHeil

Ing obecneuenus GecnepeboiiHOro GYHKIIMOHUPOBAHUS COOPYXEHHUSI IIPH 3E€MIETPACEHHSIX

CpedHEN CHIIEI U 01 [OpenoTBpallleHUs OOpYyIIEHHS KOHCTPYKUMH IIpH CHJIBHBIX
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3EMJIETPACEHUAX  MOXKHO HCIOJIb30BaTh  CHCTEMBI YOPaBIIEHHS  peakiluei, HalpumMmep,

CEMCMUUYECKYIO H3OJALUIO (CM. IIpHIIOKeHHE J)

6.7 OPYHAAMEHTDI

Cnenyer TIIATENBHO BEIOMpATh BUA (PYHAAMEHTa B COOTBETCTBHH C THIOM KOHCTDYKIMH  H
MECTHBIMH IIOYBCHHBIMH YCIOBHSIMH, HaIpHMEp, IIOYBEHHBIM paspe3oM, MNOANOYBEHHEBIM
HApyIIEHHEM M YpPOBHEM TIpPYHTOBBIX BOIA. YCHIMS M JOeQOpMallUH, l€peNaBacMble Yepes
(QYHZaMEHTHI, ClenyeT OLCHUBATh HaIeKammuM 00pa3oM ¢ YYETOM HaPsKEHHMH, NeHCTBYIONIHNX
Ha ITPYHT BO BpPEMsl 3€MIIETPSACEHUH, a TaKXXe KHHEMAaTHYECCKHX H MHEPLUHOHHBIX B3aUMOIACHCTBUM

MEXIY TPYHTOM H (G YHAAMECHTOM.

7 IIpuHONNLI OEHKH CeHCMHYECKHX BO3JeHCTBHH

7.1 llepeMenHbIe U cIydalHbie BO3AeHCTBHUA

CelicMUYECKHE BO3OCUCTBUS pPacCMaTPUBAIOTCS KaK CIYJaWHBIE HIIM Kak IEpEMEHHBIC.
COOpyXEeHHUd HOJDKHBI MPOBEPATHCH II0 PaCYCTHBIM 3HAYECHUSAM CEHUCMUYECKHX BO3ACHUCTBHH I
IPEACIIHHOTO COCTOSHHUSA IIEPBOM IPyNIbl U IpPEeNelbHBIX COCTOSHHHM BTOpOH Ipynnkbl. llpopepky
ISl OpeleNbHbIX COCTOSHHM BTOPOM IPYNNEl MOXHO HE IIPOBONHUTL B ClIydae, €CIH OHa
yAOBJIETBOPSETCA IYTEM IPOBEPKH JJIS IIPEHCBHBIX COCTOSHUH MEPBOM IPYNIE! (CM. 8.1).
Cny4daisele CEUCMHYECKHE BO3ACHCTBUSA MOXHO pacCMarpyuBaTh OJI1 COOPYXEHUH B PErHOHAaX, B
KOTOPBIX CeiCMHYecKas aKTHBHOCTEL HEOONbINas, 9TO 00eCcreuYuBaeT HENOCTHOCTE KOHCTPYKIUH.
[Ipumeuanue: IlpoBepky IpeAeIbHOIO COCTOSHUS BTOPOH IPYNNBl MOXHO HE MNPOBOIMTL B
pallOHaX C HH3KOH CEHCMHYHOCTBIO, B KOTOPBIX BO3NCHCTBHA IIPENEIbHOIO COCTOSHHS BTOPOH
TPYNILl SBAAIOTCS HE3HAUMTE/JBHBEIMH, a4 TakKe IIPOBEPKY MOXHO HE IIPOBOJHMTH IS XECTKHX
KOHCTPYKUMHA (HaupHMep IS 30aHHH CO CTEHAaMH XXECTKOCTH), KOTOPbIE PAacCYMTAHBI TaKHM
00pa3oM, YTOOBI OCTABATLCS ITOYTH YIOPYTUMH [TOJ BO3OEMCTBHEM IIPENENBLHOI0 COCTOSHHUS IIEPBOU

[PYIIIEI.

7.2 JITMHAMHUYeCKHH H YKBHBAJEHTHBIM CTaTHYECKHE AHAJHU3bI

AHamu3 CEHCMOCTOMKOCTH COOPYXKEHHH CJIedyeT OCYWIECTBIAT:L JHOO0 MyTeM IIpOBENCHUSA

TUHAMHWYECKOTO aHamM3a, Jub0 ¢ IMOMOIILIO 3KBHBAJICHTHOIO CTAaTMYECKOro aHamu3a. B obomux

Clly4yassx HEOOXOOWMO YUYHTHIBATh JHHAMHYECKHE CBOMCTBA KOHCTPYKIIHH.

CooTBeTcTBYIONIas paboOTOCHOCOOHOCTE 32 MNpefesaoM YNPYTOCTH [OJDKHA OOeCHevYHBaThCs

aflcKBATHBIM BBIOOPOM CHCTEMBI KOHCTPYKLMH ¥ TPOBEACHHEM IMOADOOHBIX  pacyeToB
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[JIACTHYHOCTH 3JIEMEHTOB. JloikHa OBITH YCTAHOBJIEHA II0CHENOBATENbHOCTE [OBEICHMS
COOPYXEHHSA, BKIIIOYas 0Opa3soBaHUE MEXaHHU3Ma pa3pyLICHHUS.

[Ipumeuyagnue: OOBIYHO TNOCHENOBATENHLHOCTL MOBENCHUS COOPYXKEHHS IMPOBEPAIOT C IOMOIIBIO
HEJIHHEHHOTO CTaTHYEeCKOro aHajaMsa oJ JecTBHEM OOKOBBIX HArpY30K:

a) Jmuamuuyeckuii anajam3

JMBaMHUYECKHH aHaIH3 HAaCTOSTENbHO pEKOMEHAYETCS AL KOHKPETHLIX BUIOB COOPYXKEHHH, TaKKX
KaKk  BBICOKHME 3JaHHi C HeDONBINOM ILIOIANBI0 MOHEPEYHOr0 CEYCHHS M COOPYXEHUS
HEMPaBHUIBHOM (DOPMEI, C HEMPABHIBHBIM paclpeleICeHUeM MacChl HIH XECTKOCTH KOHCTPYKIIHH.
JIMHaMHYEeCKHH aHalM3 TaKXKe PEKOMEHAYETCA JUIA COOPYXEHHMH C HOBBIMH BHJIAMH CHCTEM
KOHCTPYKUMH (HanmpUMmep, CHCTEMBl yIpaBlIeHHsS peakmued, cM. 6.6), IS COOPYXEHHIl,
H3rOTOBJIEHHBIX K3 HOBBIX BHIOB MAaTEpHANOB, COOPYXKEHHH, IOCTPOCHHRIX HAa CHEIHaIbHBIX
[IOYBEHHBIX YCJIOBUSX H COOPYKEHHM 0COOEHHON 3HAYUMOCTH.

b) 9xBHBa/IeHTHBIH CTaTHYECKHH aHAJIH3

OOBIYHEIE COOPYXEHHS H COOPYXKEHHS IPABHWILHOH ()OPMBI MOI'YT IIPOCKTHPOBATHCA C MOMOIIBIO
SKBUBAJICHTHOI'O CTaTHYECKOr0 METOAAa I[IPH HMCHOJB30BAHHH OOBIYHOIO JIMHEMHOrO aHaiM3a
YIIPYTrOCTH.

[Ipumenanue: ECIu BaXXHOE 3HAYCHHE HMEET COXPAHEHUE BO3MOXXHOCTH (QYHKIIHOHHPOBAHMS
HH)XEHEPHOro 000pynOBaHH, HAIPUMED, MEXaHUIECKOI0, 3JEKTPUIECKOr0 U BOOOIIPOBOIHOIO BO
BpEMS K I[IOCNIE€ CHIIBHOIO WM CPEOHEro 3eMIETPACEHHH, TOraa pacudeT 3Toro ofbopynoBaHud
JOJDKEH OCYIIECTBIATHCS MNPEOINOYTHUTENBHO C IIOMOMOIBK0O METOAOB AHUHAMHYECKOIO aHaumu3a,

OCHOBAHHEBIX Ha CeHCMHYECKOM peaKIuy 3JaHusd, HECYIIEro 3TO HHXKEHEPHOE 000pyOBaHHUE.

7.3 KpuTepuu onpenejieHHs celiCMAIECKHX BO3aeCTBHH

PacdyeTHblE celicMuYecKHe BO3AEHCTBHA CIEAYET ONPEAENATh II0CJIE pACCMOTPEHHUSA CIENYIOIIHUX
IIYHKTOB.

a) CelicMMYHOCTDL perHOHA

CelCMHYHOCTh PErHOHA, B KOTOPOM AOJDKHO BO3BOOUTBLCA COOPYXKEHHUE, OOBIYHO YKAa3bIBACTCH Ha
KapTe CefCMMYECKOro paiOHHpOBaHHS, KOTOpas MOXeT OBITE OCHOBaHa MO0 Ha JaHHBIX O
[IPOLUILIX 3EMJIETPICEHUAX, THOO HA CEMCMOTEKTOHUYECKUX NAHHBIX O PErHOHE HIIH HAa COYETaHHHU
UCTOPHYECKHUX M CEHUCMOTEKTOHUYECKHUX OaHHBIX. KpoMe ToOro, oOXuaaemble 3HA4YCHUS
MaKCHMaIbHON HHTEHCHBHOCTH 3€MJIETPICEHUSA B JAaHHOM PETHOHE B 3aJaHHOH IEPHOI BPEMEHH,
JOJDKHBI ONIPEAEHATHCA HA OCHOBE CEUCMHYHOCTH JAHHOIO PErHOHa.

[Ipumeuanue 1: TloMMMO pacCMOTpPEHHS 3anMCced O TMPOHUIBIX 3€MIIETPACEHHIX UECHHYIO
HHQOpMALMIO O BO3MOXHOCTM BO3HMKHOBECHHS 3€MIIETPACCHHH B OyayllleM MOXET [aTh

HCCIIEJOBAHHUE PEANILHBIX N'CONNOrHYECKHX PA3PLIBOB B JAHHOM DEIHOHE.
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[Ipumeuvanue 2: CylnecTByeT  MHOXECTBO  BHAOB  IIapaMeTpOM, KOTODBIE MOIYT OBITH
HCIIOJIL30BaHb! JIIS XapaKTEPHCTHKH HMHTEHCHBHOCTH KoyieOaHHMs IpyHTa IIPH 3eMJIEeTpACeHuMH. K
3THM NapameTpaM OTHOCATCH IUKaJIbl CEHCMHYECKOH HHTEHCHBHOCTH, MaKCHMAIILHOE YCKOPEHHE
i CKOPOCTh JNBIDKCHHSA IPYHTA, «3Q(PEKTHBHOE» MaKCHMAaJbHOE YCKOPEHHE H CKOPOCTH ABIKEHHUS
[PYHT?, KOTOPbIE OTHOCATCS K CIIIAXKEHHOMY CHEKTPY peaklHH, BXOMHOH 3HepruH u T.0. HemaBHo
OBLT MpEeANo’KeH METOHN MUid OIIpeldesiCHHs I[IapaMeTpoB Ha OCHOBE IIPOBENEHHS aHaJIU3a
NpoOabMIHCTHYECKON CEeHCMIUYECKOH ONIacCHOCTH, YTOOBI YCTaHOBHTH OZHOPOJHYIO OIAaCHOCTD IUJIS
COOPYXEHUH B pa3IUYHBIC IEPHROABI KOJeOaHU IPYHTA.

Bpi0Op TMIa mnapaMeTrpa 3aBHCHUT IJIABHBIM 00pa3oM OT HMEIOIIMXCS B HAIHMYHM NAHHBIX U OT
THIIA COOPYXKCHHI.

b) I pyHTOBBIE YCAOBHUSA

JOMKHB OBITE HM3YYEHBl H YUTEHBI JHHAMHYECKHE CBOMCTBA CJIOEB I'PYHTa, HA KOTOPOM HOKHO
CTOSITH COOPY>KEHHUE.

Hpumewanue 3: JIBHXEHHE IPyHTa Ha KOHKPETHOM Y4YaCTKe 3aCTPOHKH BO BpEMsS 3e€MIICTPICEHHS
UMeEET NpeodnagaroIuil NepUo KojaebaHus, KOTOPEId OOBIMHO KOpPOYE Ha TBEPHBIX I'PYHTAX H
AnuHHee Ha MArkux. Craenyer oOOpaTUTh BHHMAHHE  TAKXKE HA BO3MOXHOCTE  JIOKAJIBHOIO
YCHJICHUS ABHJKECHHS TIPYHTA IIPH 3€MIIETPICEHHH, KOTOPOE MOXKET BO3HHUKATH (MEXIY IIPOYUM )
NpY HalWyup MArKHX TIPYHTOB K BOJNH3M KPOMKHM HAHOCOB. 1aKKe CJIeqyeT Y4YHTBIBATDL
BO3MOXHOCTh Pa3KH)KEHHUS, B OCOOCHHOCTH B HACBILIEHHLIX CHA0OBIX M HECBS3HBIX I'PYHTAX.
[Ipumeyarnue 4: XapakTCpUCTHKH HOBHKEHUS TIpyHTa IIpH 3E€MJIETPACEHHH, TakKHe Kak
Opeo0Iafaoue NepHoabl KONeOauusd M HPONOJDKUTENBHOCTE OBIDKEHUS TIPYHTA UMEIOT BAXKHOE
3HAYEHHE, KOTHA peYbh HUAET O paspYILIHTENbHOH Cuile 3eMIeTpsaceHui. KpoMe Toro, cieayer
IOMHHUTb, YTO COOPYXXEHHS, BO3BEICHHBIC HAa MATKOH  MOYBE, 9aCTO IOABEPraroTCs paspyLUeHHIO

BO BpeMs 3eMJICTPACCHUS BCIEACTBHE HEPABHOMEPHON HIIM CHJIIbHOM OCaIKH I'PYHTA.

¢) JluHaMuyeckne cBOHCTBA COOPYKEHUSL

JI7st CHCTEMEL 3JaHHue — II0YBa B HEJIOM HEOOXOOHMO YUYUTEIBATh TAKUE IOUHAMHWYECKHE CBOMCTBA,
KaK I1epuoasl ¥ GopMbl KojieOaHHH, a TakOKE XapaKTEPUCTUKH 3aTyXaHHs. [JuHaMu4ecKue CBOHCTBa
3aBUCAT OT (QOPMBI COOPYXXEHHS, paclpeleleHUss MacChl, paclupeleNieHHs >XECTKOCTH, CBOHCTB
[PYHTa ¥ cnoco0a BO3AEHCTBHS JITOTO COOPYXKEHHA. [arKe CledyeT Y4YHTBIBaTh HEIHHEHHOC
noBeleHHe Hecymux 3i1eMeHToB (cM. 8.1a). [Ins coopyxenus, obnamaiomero HeOONBIIOH
3IACTUYHOCTERIO, a TAKXKe IJIS COOPYXKEHHS, B KOTOPOM OTKa3s HECYHIErO 3JIEMEHTA MOXKET IIPHBECTH

K IOJHOMY OOpYWEHHK  KOHCTPYKIHMH, CICOYET YUUTBHIBaThL  IIOBBIIEHHOE 3HAYEHHE

CEHCMUYECKON pACYETHON HArpy3KH.

14



d) 3Ha9YMMOCTh COOPYKEeHHsSI C TOYKH 3pEHHSI ero HCIO0JIb30BaAHHA

HeobxoouM  NOBBIIEHHBIM YPOBEHb HAACKHOCTH JUIA 3NAHHH C OONBIIMM CKOILUIEHHEM JIFOXEH
HIA IS COOPYXEHHUH, OT (PYHKUHOHMPOBAHHS KOTOPEIX 3aBHCHT CYINECTBOBAaHHE JIOOEH BO
BpEMs H IOCIE 3eMIIETpICeHHH. K HMM OTHocATCA: OONBHHIBI, 3NEKTPOCTAHIIUH, IIOXAPHbBIE
yIpaBlIeHHs!, PATHOCTAaHIUM, YCTAaHOBKHY BOJXOCHAOMEHHS U T.4. (CM. IpHIOKeHHe A. 1)

[Ipumeuarnue: C TOUYKH 3pCHHSA  HAIHOHAJIFHOH 3KOHOMHKHM, KO3((HUHUEHTHl HAIpPY3KH,

CBSI3aHHBIC C HANEXKHOCTBIO COOPYXEHHA 7Y, H Yp (cM. 8.1), mOMDKHBEL, kKak HpaBHIO, OBITH

MOBBIIIEHBI [JII TOPOJCKHMX PpalOHOB C BBEICOKMM IIOTEHIIMAIOM pa3pyIlIeHHs H BBICOKOI
KOHLNEHTpallUEH KaIllUTAIBHBIX  BJIOXKCHUH.

¢) llpocTpaHcTBeHHOe H3IMEHEHME ABHKEHHS TIPYHTA IIPH 3eMJIeTPSCEHHH

OOBIYHO OTHOCHTEILHOE CMEIIEHUE MEXAY pa3/IMYHbBIMH Y4aCTKaMH{ I'PYHTA HE NPHHHMAETCHA BO
BHUMaHue. OQHaKo, B CIy4Yae COOPYXEHHM ¢ OOJBIIMMH IIpOJIeTaMH HIIH pasMelleHHBIMH Ha
OOIIBIIOM pacCTOSAHHH, CICAYET YYHMTBHIBATH 3TO CMEIICHHE M BO3JNCHCTBHE  BOJHBI, KOTOpad

MOJKET IEPEMEINATHCA C 3aTEPKKOH.

8 Onenka cedCMH4YeCKHX BO3IeCTBHH NPH NPOBeJeHHH 3KBHBAJEHTHOIO
CTATHYECKOr0 aHAJIN32

8.1 DKBHBa/JIEeHTHBIE CTATHYECKHE HAIPY3KH

Ilpu nposeneruu aHANH3a CCHUCMHYHOCTH COOPYXEHMH, OCHOBAaHHOIO Ha METOIE C
HCIIONB30BAHUEM HSKBHUBAJICHTHBIX CTaTHYCCKUX Harpy3oK, I[IEpPEeMEHHBIE CEHMCMHYECKHE
BO3ACUCTBHA IIPH NpPEACIbHOM COCTOSHHM IEPBOM Ipynlbl M MOPENECIbHOM COCTOAHHHM BTOpPOMH
[PYHIEI MOTYT OBITH OHpEHCICHBI CISAYIOMHUM 00pa3soM:

a) llpeneannoe cocrosinue nepsoii rpynnbl (ULS)

PacyeTHYI0  TOpH3OHTAIRHYIO  CEHCMHYECKYIO CHIIY, COOTBETCTBYIOIIYK) 1 —OMY VPOBHIO

KOHCTPYKIIHM [ IMpeJebHOr0 COCTOSHHMSA IepBodM rpynnsl, Fg,,, MOXHO ONPEIEIUTE IIO

QopMyJie
Feuw.: =7e yKzkE. kaRkF,iZlFG,j (1)
)=

MM BMECTO BBIIIEYKAa3aHHOM CEHCMHYECKOH CHJIIBI MOKHO HCIIOJB30BaTh pacyeTHOE 3HAYECHHE

FOPH30HTAJIbHON CeHCMHYECKOM CHIIBI IJIA NNPEeAEIbHOTO COCTOSHUS NIEPBOM I'PYNIBI, Vg,

VE.LI.: — YE.u kZ kE.u kaV.i Z] FG.j ) (2)
)=
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Ye, - KOODQUIMEHT HArpy3Kd, CBA3aHHBIH C HANEXXHOCTBHIO COOPYXEHHS IUIS INPENENBHOIO

COCTOSIHHS NEPBOM IpyInbl (CM. IPHJIOKEHHE A);
kz - KO3(QQHUHEHT CEHCMHUYECKOM ONACHOCTH paiiOHa YCTaHaBIMBAEMBIH B HaHOHAJILHBIX
HOpMax WM B APYTHX HOPMAaTHBHBIX NOKYMEHTax (CM. IPHJIOXKEHHE A);

Kgu - IPCOCTABUTENBHOE 3HAYEHHE MHTECHCHBHOCTH JBHIXCHUS I'PYHTa IIPDH 3CMIJICTPDACECHHUH IJIA

NpeNeNbHOIO COCTOSHMSA IEPBOY IPYNIBI, KOTOpPOE yCTaHABIMBACTCS B HAITHOHAILHBIX HOPMax

UMY B JAPYTHX HOPMAaTHBHBIX JOKYMEHTAaX C YYE€TOM CEHCMHUYHOCTH (CM. MPHIOXKEHHE A);

kp - KO3Q@UIUEHT, YUYUTHIBAXOMHUY OCOOCHHEOCTH KOHCTPYKUHUH M ONpeAciseMBIl JUId pasHbIX

HECYINMX CHCTEM B 3aBHCHMOCTH  OT 5024 ILTAaCTUMHOCTH, IIpHEMIIEMOR JedopMalHu,

XapakTepPUCTHK BO3BpAINAIOIIEH CHIIBI K 3anaca IpOUYHOCTH (CM. Ipunoxenue B);
krp - OpIHMHaTa IPHBEACHHOIO pacyYeTHOIO CIIEKTpa peakUHu KaKk (QYHKLUUS  OCHOBHOIO

CCTCCTBCHHOTO IIEPHOOA (PYHKIIHOHHPOBB.HHH COOPYXCHHA C YHCTOM BIIMAHWA JPYHTOBLIX

YCNOBHH (CM. IIpunioxeHue C) M XapaKTEpUCTHKH 3aTyXaHHUs COOPYKEHUs (cM. npuitoxeHne H);
krp, - KO30(HUMEHT, XapakTepU3YIOINW pacupelelcHue CeUCMUYECKOM Harpysky M

COOTBETCTBYFOLIIHMH YPOBHIO 1, AN pacOpelcicHUs CEHMCMHYESCKON CHNBI CHBUTa OCHOBAHHA IO

KOKIOrO YPOBHS, KOTOPBIM XapaKTEepu3yeT paclpercicHue CEeHCMHYSCKUX Harpy30K IO BBICOTE

COOPYXKEHHUA, KOrma kg, YOOBJIETBOPAET YCIOBHIO ) kg, = 1 (cM. npuiioxernue D);

kv, - KO3QQUIIMEHT, XapaxkTepU3yIOMUi pacupeleNeHue CEHCMHYECKOro CIBUra 1 —T0 YPOBHSL.

JTOT KO3DGHUOUEHT 03HAa4aeT OTHOLIEHNE KO3QUIUEHTa CEHCMHIECKOro CABUIa 1 —['0 YPOBHA K

KO3(QQUIUEHTY CEHCMUYECKOr0 CABHUIra OCHOBAHUA COOPYXXEHHUSI H XapaKTEpHU3YET paclpelelIeHHe

CCHCMUYECKHX CHJI CIIBHUIA M0  BBICOTE, KOTHA ky, =1 Y OCHOBaHUA; 3TOT KOIPPHUHEHT
OOBIYHO JOCTHIaeT HauOOJbiNeH BEJIHYHHBI Y BEPIIMHBI COOPYXEHUA (CM. IprUIoxkeHUe D);
FG - Harpy3ka ot coOCTBEHHOIO B€Ca KOHCTPYKIMY Ha J—OM YPOBHE;

N - YHUCJIO YPOBHEH BhIIC OCHOBAHUS.
b) IlpenensHoe cocrosinme BTopod rpynnsl (SLS)

PacyeTHoe 3HadeHHE TOPH3OHTAILHOH CEMCMHYECKON CHIIBL, MPHUIOXKEHHON K 1 —OMY YPOBHIO

KOHCTPYKLIMM, IIpM IPEACIbHOM COCTOSHUM BTOPOM Ipymmel, Fg,, MOXHO OIIPEICIUTD

CIEAYIOIUMM 00pa3oM;

Fe. = Ys_skzkEskRkF.;ilFGp (3)

HITH BMCCTO BbIIICYKA3aHHOI'O 3HAYCHUA MOYKHO HCIIOJIB30BATH paCcuYCTHOC 3HAYCHHC

COPU3OHTANBHON CHJIBI CEHCMHYECKOro CABHIA IIPH NMPEAC]IbHOM COCTOSIHHH BTOPOM I'PYIIIE,

vlh|:Y[ﬁkaEkakV|iFG}1 (4)
=
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rac

Ye. - KOOQQHUHEHT HArpy3KH, CBA3aHHBIH C  HANEXHOCTHIO KOHCTPDYKUHMH MIA IIPEAENBHOIO

COCTOSHHS BTOPOH Ipynnbl (CM. IPHIIOXKEHHE A);

kes - OPCACTABHTCIBHOC 3HA9CHHC HHTCHCHBHOCTH ABHOKCHHS I'DYHTA IIPpH 3EMIICTPSACCHHH IJIs

NpEeNeIbHOrO COCTOSHHMS BTOPOM IpYIIIBI, YCTaHAaBIHBAaEMOE B HAIIHMOHANLHBIX HOpPMAaxX HIH
APYTHX HOPMATUBHBIX JOKYMEHTAX C y4ETOM CEHCMHYHOCTH (CM. MPHJIOXKEHHE A).

3HaueHus: kg, ¥ kg, MOXHO 3aMEHUTH OJHHM IIPEACTABHUTEIHLHLIM 3HAYECHMEM, YKa3aHHBIM B

noxkymenre MICO 2394 (cMm. pasmen: Merox mpoBepkH), ¢ IMOMOINBIO KOTOPOTO MOXHO Y4ECTb

HaACKHOCTb KOHCTDYKHHH H IIOCJICACTBUA C€ DPA3pYIICHHUA, BKIIOYHAaA 3HaAYHMMOCTL BHIA

paspymieHusa Ui OIpedcleHHus KOdQGMOUIUEHTOB HArPy3Ku Ye. H Yeo (CM. TaOmmmy A.2,

[IPHJIOXKEHHE A).

3HaYeHUS HArpy3KHd OT COOCTBEHHOIO BECa KOHCTPYKUHM HOJDKHEI OBITh paBHBI CYMME IIOJHOM
NOCTOSIHHOM Harpy3ku M BO3MOXKHOHM IIEPEMEHHOM IIpHiaraeéMod HarpyskH (CM. NIpHioXxeHne D).
B CHeXHEBIX palloHax CIEAYET TAaKKe VUHTBIBATE CHETOBYIO HArpy3KYy.

[Ipumeyanue: B 3aBHCHAMOCTH OT BHJA  CEHUCMHYECKHX BO3ICHCTBHM, IIEPEMEHHBIX WIH
CIIyYalHBIX, 3HAUCHHUS 11 COYETAaHHUS CEMCMHYECKUX BO3ACHCTBHY H OPYTHX BUIOB BO3JCHCTBHH

MOI'YT ObITh pasHBIMH. B OTHOIIEHUM codeTanus Bo3aeucTeui cMoTpH oK. MCO 2394,

8.2 Cocrapiasiiomue ceiCMHYECKUX BO3AEHCTBHIL, a TAKKe Kpy4YeHHeE

Clienyer yYuThIBaTh JABE COCTABJUIIOLIUE IBMKEHUS I'PYHTA IPH 3eMJICTPSICEHHH, F'OPU30HTAIIBHYIO
U BEPTHKAIBHYIO, H HX IPOCTPaHCTBEHHYIO  H3MCHYHMBOCTB, BO30YXKIAIOLIYH) KpPYTHJIbHBIE
xoJieOaHuss KOHCTPYKUHUM (cM. mputoxernud E u F).

OOBIYHO clenyeT YYUTHIBATh KPYTAIIHE MOMEHTBI CEHCMHYECKHX BO3JCHCTBHN, oOpaias
NO/DKHOE  BHUMAaHHE Ha CJIIeAYIONIHE MapaMEeTphl: SKCUEHTPUCHTET MEXAY IIEHTPAMH MacChl H
)KECTKOCTH, JHHAMHYECKOE YCHIICHHE, BBHI3EIBAEMOE TIJIaBHBIM 00pPa3OM B3aHMOCBA3BI0 MEXIY
[IOCTYNATeIbHBIMH ¥ KPYTHJIBHBIMHM  KOJICOAHHSIMM; BO3IECHCTBHS 3KCHEHTPHCHTETOB APYIHX
3TaXXEH; HETOYHOCTh BBIMHMCICHHUA SKCHEHTPHCUTETA, BpalllaTelIbHbIE COCTABJISIIOINNE JIBHXKCHHS
TPYHTa IPH 3E€MJIETPSACCHUH.

[Ipumeyanue [: Crnenyer IOMHHTH, YTO CEeHCMHYECKHE BO3ICHCTBUA B JIFOOOM HAIpaBICHUH HE
BCera OOCTHIAl0T CBOHUX MAKCHMYMOB B OJHO H TO K€ BpeMA.

[Ipumeyanue 2: BepTHKaIbHas COCTABJSIOINAS JBHXCHHUS I'DYHTA IIPH 3€MJIETPACEHHH OOBIYHO
MEHEE HHTEHCHBHA 4Y€M TOPH30HTAILHBIE COCTABJIAIOLIHE M XapaKTEepHU3yeTcs 0oJiee BBICOKUMH

HaCTOTaMH.
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OpHako  BOJH3H  JIIHIEHTpAa MaKCHMAalbHOE BEPTUKAIBHOE YCKOPEHHE MOXXET ObITH BBILIE
MaKCHMaJIbHOIO FOPU30HTAILHOIO YCKOPEHHH.

[Ipumevanue 3: Jlnd pama  GOpM KOHCTDYKIHH BENIHYHHA PpEaKIHH KOHCTPYKIIHH Ha
KpYTHIIbHBIE KOJIEDAHHS MOXET OBITh COH3MEpHMa WM OBITH  OOJbIIe YeM BEIMUYHHA PEeaKIIMH
KOHCTPYKUMH Ha I[OCTymaTelbHble KoneOauus. [{ns COOpyXeHHMH OYeHbL CHOXKHOM (OPMEI
PEeKOMEHIYETCS  BBUIOJHATL HENUHEHHBIE NIMHAMHYECKAC AHAIHM3EI B JBYMEPHOM HIIH
TPEXMEPHOM IIPOCTPaHCTBE.

[Ipumevanue 4: YTNOBpIE KOJOHHBI 3HAHHUH MIOXBEPrarOTCA 3HAYUTEIBHBEIM  CEHCMHYECKHMM

BO3ACHUCTBHAM BCIIEACTBUE KPYTHIBHBIX H HOCTYHATENbHBIX KojieOaHMi B 0O0HX HaIlpaBIECHHSX.

8.3 CelicMudecKkne BO3AeHCTBUSA HA OTAEJbHbBIE JACTH KOHCTPYKIHH

[Ipr olleHKE CEHCMHUYECKHX BO3ICHCTBHH HA OTACNBHBIC YACTH KOHCTPYKIHMH IIyTeM HPOBEICHHS
3KBHBAJIEHTHOI'O CTATHYECKOr0 aHAIH3a JOJDKHBI HCIIONb30BaThCAd COOTBETCTBYIOUIUE (PAKTOPHEI JIJIA
CEHCMHUYECKHMX CHJI MJIH CHJI COBHIa C Y9€TOM HNOBBIIEHHBIX BO3ACHUCTBHI, CBI3aHHBIX ¢ (OopMOi
KOHCTPYKUMH, BKIIOYas ee 4YacTH (cM. npunoxkeHwe D). bonee cumeHEle — celicMugeckue
BO3IEHCTBUS 4YeM TE€, KOTOpPBIE yYKa3aHBl B IIYHKTe 8.1, MOT'YT NeHCTBOBaTh Ha OTHEIBHBIC YacTH
COODYXKEHHS, TaKHe KaK KOHCOJIBHBIE ITapameThl, BRICTYIIAIOIIHE HaX KpBIUEH KOHCTPYKUHH,
OEKODATHUBHBIEC YKpAalleHHd M CIyXeOHble MpucTpoiiku. KpoMe TOro, HaBeCHBIC CTECHBI, ITAHEIH
CTEHOBOI'O 3aNOJIHEHHUS M MNEpPEropoiKd, MPUMBIKAIOIIHE K BBIXOAY HIH BBEIXOISIUHE HA YIMLY,
JOJ/DKHBl pAaCCUUTHIBATHCA HA [POYHOCTE C HMCIOJAB30BAHHEM COOTBETCTBYIOMIHMX 3HAYCHUMH
CEHCMHYECKUX BO3JICHCTBUH.

Ilpu pacdere nlapaneTos, HABECHBIX CTEH M T.J. CEHCMHYECKHE BO3AECHCTBHSA PacCMAaTPHUBAIOTCSA Kak
JACUCTBYIOIIHE B HANpaBICHHH HOPMAJILHOM M KacaTE€IbHOM K HX IOBEpXHOCTH. [ling
COEOWHHUTENBHBIX ACTaNei, TakuX KakK MPUCTPOHKH, CIEeAYEeT TaKXKe YYHTBIBATE BECPTUKAIBHEBIC

CHJIbI.

9 Onenka celicMH4YeCKHX BO3AeHCTBHH NPH NPOBEICHHH THHAMHYECKOIro
aHAJIM3a

9.1 O0uree noJiokeHue

[Ipy mpoBeneHHH AUHAMMYECKOTO aHaTH3a HEOOXOMHUMO YYHTBIBATh CAEHYIOUIME IYHKTBI (CM.

npunoxeunue G):

a) CICAYET CO30aTh COOTBETCTBYIOIYIO MOIOCHL, KOTOpPasd MOXNKET NPCACTABIATE AHHAMHYCCKHC

CBOWCTBA pea/IbHOM KOHCTPYKIIHH;
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b) cnenyer BEIOpaTh COOTBETCTBYIOIIHME CIEKTPHI NBH)KCHHS I'DPYHTa IIPH 3eMJIETPSCEHHMH ILUIH

pacyEeTHbBIE CIICKTPBI PEAKIIUH C YIETOM CEHCMHUYHOCTH palOHa U MECTHBIX TPYHTOBBIX YCJIOBHI.

9.2 MeToabl THHAMHYECKOI0 aHAJH3A

OOrBI4HBIE METOIBI AHHAMHYECKOI'O aHaIM3a MOXHO KJIAaCCHQHUIIMPOBAThH CJIEAYIOUIHM 00pa3oM:
a)aHaIH3 CIIEKTpa peakUy OIS JUHEHHBIX Y 3KBUBAJICHTHBIX JIMHENHBIX CHCTEM;

b) aganu3 BpemeHHrfIx IIPOLECCOB IS IMHEUHBIX HIIH HEJIUHEHHEBIX CUCTEM.

[Ipumeyanue: B ciy4ae, xoraa oOXuIaeTcs OrpoMHas nedopManus, BBIXOAAIIAS 3a MpeNeibl
YyIIpYTrOCTH, MJIM B CJly4ae KOHCTPYKIIMM, OTMEYEHHBIX B IMYHKTEe 7.2 a), NpPeAnOdTHTENHLHO

/S
[IPOBOAUTE aHAIH3 BPEMEHHEBIX ITPOLIECCOB.
9.3 AHalIN3 ClieKTpa peakiiuu

[Ipn aHanuse crexTpa peakuu HeoOX0aUMO YCTAHOBHUTE KOHKPETHBIN pacYETHBIN CIIEKTP PCaKIIMH
I JaHHOrO ydacTka 3acTpodkd. CHeKTp mo/DKeH OBITh OCHOBAaH Ha COOTBETCTBYIOIIEM
Ko3ppuueHTe 3aryXaHus (cMm. npuioxenue H). [lowkHOe BHHMMaHHE cieayeT oOpaTHTh Ha
CTEIIEHb OXHAAacMOH AehopMalmy, KOTOpas MOXET BBIXONHTL 3a IIpelenbl YIPYIOCTH, W Ha
CBA3aHHBIE C HEH XapaKTEPUCTHKH BO3BpAaMIAIOIINX CHII. PaCYeTHBIN CIIEKTP pPeaklMy JOKEH OBITH
CrIIAKECHHBIM.

[lpu ananmse cnekTpa peakiHu MaKCHMAaIBHYIO JHHAMHYECKYIO PEaKiUI0 OOBIYHO ONPENCIISIIOT
METOAOM HAJIOXEHHS «KBaApPaTHBIM KOPEHB CYMMBI KBaApaTOB», YYHUTBIBAsd AOMUHHPYIOIIHUE
pexuMbl konecOauuit (cM. npunoxenue G). Ilpy 3TOM aHanmuze HEOOXOIHMMO YYHUTHIBATH
COOTBETCTBYIOLLEE KOJIUYECTBO PEXUMOB.

HeobxonuMo o6paTHTh BHHMaHHE Ha TOT (PakT, YTO METOH C HCIOJNb30BaHMEM «KBAAPATHBHIN
KOpPEHb CYMMBI KBaJpaTOB» HE BCErda MOaeT IOCTOSHHBIE pe3yNbTarhl, B OCOOEHHOCTH, KOrza
4aCTOThI OBYX HUIu Ooliee €CTECTBEHHBIX PEXHMOB OJIM3KH Mexnay coboi. Takag curyalHs 4acTo
BO3HHKAET NPH BHOpAIUH KPYIHBIX 3aHU M NpH KpPYTHIBHBIX Konebauuax (cM. 8.2). [t aTax

THIOB 3JaHWM PEKOMEHIYETCs WMCIONb30BaTh METON «IIOJHON KBAIpaTHYHOM KOMOHHAITHMH) (CM.

npunoxenue Q).

9.4 Perucrpauusi ABHAKEeHHA FPYHTA NPH 3eMJIETPACEHHAX IPH NMPOBEJEHHH aHAJIN3A
BPEMEHHBIX IPOLECCOB.
JAns Toro 4robel obecreyuTh 4YeTKOE IpeACTaBlieHHE 00 OXXKHOAEMBIX 3EMJIETPACEHMSX, aHaU3
/ ._.. w
BDEMEHHEBIX TIPOLIECCOB IIpeNyCMaTpUBaeT IMpOBEACHHE 3alHcel HECKONBbKHX 3eMIeTpIceHHH. B
KayecTBE aJbTepHATHBBI MOXHO HCIIOAB30BaTh MOIENHPYEMBIC JBHIXKEHHS IIOYBBI [IpH

3eMieTpsceHdd. B oboumx ciayyadax cnenyeT YYHTBIBAaThb CTOXaCTHYECKYIO MPHPORY IOBHIKCHHA
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[IO4YBbl [PH 3EeMIIETPACEHHAX. [l KaKAOro mnpeAaensHOro COCTOAHHMS CHIEeAYeT ONpEeHeIsTh
COOTBETCTBYIOIUHE ABHXKCHUS ITOYBBI C YY€TOM CCHCMHYHOCTH, MECTHBIX YCJIOBHH IDYHTA, IEPHOA
BO3BpALUCHHS TOJNYKOB, pAacCTOSIHHA OT aKTHBHBIX T€OJIOTHYECKHX Da3pblBOB, OIIHOOK B
MPOTCHO3UPOBAHUU U PACUETHOIO CPOKA CIIYKOBI KOHCTPYKIHH.

a) 3anucH XBUKEHHH IPYHTA NPH 3eMJIEeTPACEeHUH

Korma mpu npOBEACHHHM NHHAMHYECKOIO aHAIM3a pPACCMAaTPHBAIOTCS 3aIIHCH NBHXKEHHS [PYHTA,
MOYKHO HCIIOJIB30BaTh CIeAYIOINUE JaHHEIE:

- 3aITUCH OBMDKCHHS IIOYBBI NP CHJIBHBIX 3EMIIETPACEHUSAX, MONYYCHHBIE HA YYacTKe 3acCTPOMKH
HJIM BOJIM3U HEro; W

- 3alMCH JBRDKEHMS NOYBHI IIPH CHIIBHBIX 3€MJIETPACEHMSX, NOJYYEHHBIE HAa OPYTHX Yy4acTKax C
NoJOOHBIMH I€0JIOTHYECKUMH, TOIIOrPAPUYECKUMH U CEMCMOTEKTOHHYECKUMHE XapaKTEPHCTUKAMH.
Kax npasuio, 3TH 3allHCH ABUKEHUS IIOYBHI IIPH 3eMIIETPACEHUIX NOJDKHBI TAPUPOBATHCA COrJIACHO
COOTBETCTBYIOLUEMY IIPEACIBHOMY COCTOSHHIO H CEUCMHYHOCTH YYacTKa 3aCTPOMKH.

b) MoaeaupoBaHHbIe ABHKEHHHE TPYHTA BO BpeMH 3eMJIETPACEHHS

[IOCKONBKY HEBO3MOXHO TOYHO IIpEACKa3aTh IBHDKEHHE I'DyHTa BO BpeMS 3eMIIETPSCEHHS Ha
OJAaHHOHM  IUIOIIAOKe 3aCTPOHMKH, TO MOXXKHO CYHTArh  BIIOJIHE JNONYCTHMBIM HCHOJIB30BAHHE
MOIEIUPOBAHHEIX ABMKEHUH [PYHTA B KaUECTBE PACUETHEHIX CEHCMHYECKHX MAHHBIX. [lapameTprl
MOJICTUPOBAHHBIX IBMKEHHHM IPYHTA IIPH 3EMIICTPSACEHUM, a TAKXKE Pl PacyeTHBIX BBOIHMBIX
OAaHHBIX JOJDKHBI CTAaTHCTHYECKHM OTpaXaTh TEOJIOTHYECKHE H CEHCMOJIOTHYECKHE OJaHHBIE,
NOJIydeHHbIE I JAaHHOIO CTPOUTEIBLHOIO y4acTKa.

{Ipumevanue: [lapamMeTpaMy MOZENTHMPOBaHHBIX ABMIKEHUN IPYHTA HPH 3€MACTPACCHUH SBIAIOTCS
[IpeolnajaroIge IEepHOnbl, CHOEKTpalbHasd KOHQHUIypalus, IPOJOIKUTENLHOCTS BpPEMEHHU

(BpeMeHHas KpuBas MOIACIUPOBAaHHBIX JBIKCHUN ), HHTEHCUBHOCTD H T.J.

9.5 Moaens KOHCTPYKIHH

IIpy co3pmaHmH MOJETH KOHCTPYKIMHM HEOoOXOOMMO IIpedCTaBUTh IUHAMHYECKHE CBOHMCTBA
KOHCTPDYKILIMH, TaKHe KaK eCTeCTBEHHBIE MEpHOABI M PESKHUMBI BHOpamuy, JAeMOPUPYROLIUE
XapaKTEpHCTHKY, ITOKAa3aTeNH BOCCTAHABIHMBAIOINECH CHJIBI, YYHTBIBas IPH 3TOM ILTACTHYHOCTH
Marepuaa, a TakXxe NJIACTHYHOCTS: KOHCTPYKIMH. JHHaAMHUYECKHE CBOMCTBA MOXKHO OIIPEAETIUTE C
[IOMOIUBI) AHAMUTHYECKUX METONOB H/HIIKM IKCIEPUMEHTANBLHBIX pe3ynbTartoB. Cnenyetr obpaluats
BHUMaHHE Ha:

a) B3aHMOJEHCTBUE KOHCTPYKLUH C QYHIaMEHTOM H OCHOBAHHEM;

[Ipumevanue: Tlpy paccMOTpEHHH B3aHUMOIEHCTBHS KOHCTPYKUMM M TIDYHTa, PEKOMEHIYETCH

CO3aBaTh MOJENb, BKIIOYAIOMIYIO KOHCTPYKLHIO, PYHIAMEHT, CBaH U IPYHT.

b) 3aTyXaHHe NpH OCHOBHEIX H O0Jiee BHICOKHX pexHuMax Konebanui (cM. npuiaoxenue H);



C) XapaKTEPHCTHKH BOCCTAHABIHMBAIOIUEH CHUIIbl HECYIHMX IJIEMEHTOB B JIMHEHHBIX H HEJUHEHHBIX
AuanalsoHax, BKI4Yas CBOHCTBA IUIACTUYHOCTH

d) BIHSHHE HEHECYIIUX 3JIEMEHTOB Ha IOBEACHHE KOHCTPYKIUHH;

€) KpYTHJIbHBIE BO3NEUCTBUA B JHHEHHOM U HEJIMHEHHOM JHAlla30HAaX;

f) BO3OEHCTBHE OCEBOH Ae@OpMalUM KOJOHH H APYTHX BEPTHKAIBHBIX 3JIEMEHTOB MM MOJIHOM
pedopMany U3ruoa;

g) BO3OCHUCTBUSA HEPAaBHOMEPHOI'O pacHpefeieHHs IONEPEeYHOH JKECTKOCTH [0 BEPTHKAIH
(HampuMep, pe3Koe H3IMEHEHHUE JKECTKOCTH Ha OTIENbHBIX 3TaXaX);

h) BO3OEHCTBHSA XECTKOCTH fuadgparMbl HEPeKPLITHA.

[Ipu paccMOTpEHUUN B3aUMOIECHCTBUS MEXAY KOHCTPYKUUEH M TPYHTOM, PEKOMEHIAYETCH CO3MAaTh

MOJEINb, KOTOpas BKIItOYaia Obl KOHCTPYKIHIO, PYHIAMEHT H IPYHT.

9.6 Onenka aHAJIUTHYECKHX Pe3yJdbTATOB

[lpy mnpoBemeHHMH IUHAMUYECKOI'O AaHAJIM3a OUEHKY CEUCMHYECKHX BO3JIEHCTBHE MOXHO
OCYWIECTBIIATE TOJNBKO HAa OCHOBE pe3yAbTATOB JHHAMHYECKOro aHamusa. OnHaxko, OIEHKa
CEHCMHYECKHX BO3NECHCTBHH, OCYINECTBIAEMad C IIOMOIOBIO SKBHBAJICHTHOIO CTaTHYECKOIO
aHaJIH3a, TAKXKe 00eCIIeYUBaeT OJyYEeHHE HOJIe3HOH HHQOPMAallHH.

LEcnu npu npoBeneHUN THHAMUYECKOTO aHAIN3a I0y4aroT OoJiee HU3KYIO TOPU30HTANLHYIO CHITY B
OCHOBAHHH COOpPYXXEHMS, YEM MpH I[IPOBEHCHUH IKBUBAICHTHOI'O CTAaTHYECKOIO aHAJIK3a,
PEKOMEHIYETCsl, YTOOBI pacdeTHas TIOPU3OHTAIBHAA CHJIa B OCHOBAaHHMM HMeEJa  HECKOJIbKO
MEHBIINK npene, HampuMep, 0,75-0,8 0T rOpU30HTAIBHON CHIIBI Y OCHOBAaHHS, YCTaHOBJIEHHOM B

pE3YJIbTATC IIPOBCACHUA 3KBUBAJICHTHOI'O CTATHYCECKOI'O dHAaIHA34.

10 Onenka napaceiicMH4ecKHX BO3JeHCTBHH

JTOT CTaHgapT MOXHO IIPHMEHSATh B KadecTBe IIPEIBApUTENIBHOrO MeEToJa Ioaxoda K
ONpENENCHHIO TIapaCedCMUYECKMX BO3ACHCTBHUH, XapaKTEpMCTHKH KOTOPBIX aHAOIMYHBL
XapaKTEPUCTUKAM pEanbHBIX 3eMIETPSICeHHM, HanpuMep, [NOIN3eMHBIE B3pHIBE, BHOpaIHH,
BBI3BIBACMEIE YIWYHBIM [ABMXKEHHUEM, 3a0UMBKa CBaW W Opyrue BHOBI OEATENIBHOCTH YEIIOBEKA.

HekoTopele 3amMeqanus o JTaHHOMY BOIIPOCY AAIOTCS B IPHIIOKEHHH J.



Ilpuioxenne A
(MH(pOpPMALHOHHOE)

Ro3ppHIHEHThI HArPY3KH, CBA3aHHBIE ¢ HAAEKHOCTbI0O KOHCTPYKIIHH,
KO3((PHUHEHT paiOHHPOBaHHA CEHCMHYECKOH ONMACHOCTH H NpPeACTABH-
TeJIbHbIE€ 3HAYEHHS HHTEHCHBHOCTH ABHIKEHHS I'PYHTA NPH 3eMJIeTPACEHHH

A.1 Ro3dpdHuHeHThI HArpy3KH, CBA3aHHbIE ¢ HAJEKHOCTHI0O KOHCTPYKIHH
yE.u H 75.:

A.1.1 O0mee moJio’keHHe

Benu4uHb! y,. , ¥ ¥, ABIAIOTCA KOI(OQHUIMEHTAMH HArPY3KH UIA MPENENIBEHOIO COCTOSHUS IIEPBOH

rpyinsl (ULS) v npenenbHOro cocTossHust BTOpod rpynsl (SLS), cooTBeTcTBeHHO. OHH SBISIOTCS
YaCTHBIMM  KO3(QQHUIHEHTAMH U1 BO3NECHCTBHE COrNIaCHO BHAY 4YacTHOro Kod3ddHIIHMeHTa,
ykasaHHoro B ISO 2394, u MoryT OBITE ONPENEICHEI C IOMOINBIO TEOPHH HAINECIKHOCTH.
KoaddunuerTr CBI3aHEI C:

a) TpeOyeMbIM YPOBHEM HANACKHOCTH;

b) npeacTaBUTENHLHBIMH 3HAYEHASIMHU HHTCHCUBHOCTH JBHXXEHUS IPYHTA [IPH 3€MIIETPSICEHHUH;

C) H3MEHYHBOCTBIO CEHCMIYECKHX BO3ACHCTBUH;

d) HeoIpeIneNeHHOCThIO, CBI3aHHON C HIeaTu3anueld CeUCMUYECKUX BO3AEUCTBUN ¥ KOHCTPYKIIHH

[IDH COOTBCTCTBYIOIIEM ITPEACIIBHOM COCTOAHHUH.

A.1.2 Tpedyembiil ypoBeHb HAJEXKHOCTH

T'peOyeMbIit ypoBeHb HANEXXHOCTH 3aBHCHT INIAaBHBIM 06pa3oM OT 3HAYHMOCTH W/HJIH Ha3HAYEeHHS
KOHCTPYKIIMH. 3HAYMMOCTE KOHCTPYKUMH OOJ/DKHA OMNPENENATHCA C TOYKU 3PEHHUS BO3MOXHBIX
[IOCICACTBUY paspyLICHUs BO BpeMs WIH IOCHE 3eMICTPsACEHUs, HAUpUMEpP, KOIUYECTBa XEpTB,
YBEYHH, BO3MOXHBIX 3KOHOMHYECCKUX IIOTEPh M COUHANBHBIX HEyHnoOcTB. [l  mpenmenbHOro

COCTOSIHHS IEpBOH I'PYNIbI, KOra pacdeTHHIE TPEOOBAaHUA COOTBETCTBYIOT PHCKY, CBSA3aHHOMY C

COXPaHCHHEM J>XKH3HM BO BpeMs H IIOC/IE CHIIBHOIO 3EMIETPACEHHS, 3HA4YEeHHE y,, OOJKHO

ONPEIEIATHCS COITIACHO CICAYIOLIUM KaTeropusaM KOHCTPYKIIHH:

a) BBICOKAas CTENEeHb 3HAYHMOCTH

- KOHCTPYKIAH, COAEpXaIUe OOJIbIIOE KOJIUYECTBO OMIACHBIX MAaTEPHUAIOB, BBIAC/IAIOIUX BpeaHbIE
BEIIECTBA B aTMOCHEPY, MOTYT MPHBECTH K CEPHE3HBIM IOCICACTBHUIM, HAIlpUMED, EMKOCTH s

XPaHCHHS XUMHYECKUX MaTEPHAIIOB;
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- KOHCTPYKIHH, TeCHO CBA3aHHBIE C obecreyeHHeM O€30M1acHOCTH JMOAEH, HanmpHMep, GONbHHUIEL,
[MOKapHbIC CTaHLMHU, MIOMULCHCKUAC YYAaCTKH, KOMMYHMKAallHOHHBIE YYACTKH, LIEHTPHl aBapHHHLIX
ci1yx0, OCHOBHOe 00OpyHOBaHHME B CHCTEME BOAOCHAOMXEHHS, CHCTEMbBl CHaOXKEHUS
37IEKTPOIHEPrHeEH M IMHHUH MOaYH 'a3a, OCHOBHEIE aBTOMOOHUIIBHEIE U JXeNIe3HbIE TOPOIH:;

- 3JaHMA C IOBBIIICHHOM HACEJICHHOCTBIO, HalpUMep, IIKOJNbI, 3albl [IJIS 3acelaHuii,
XyI0XeCTBEeHHbIE BBICTABKH, TEATPHI;

b) 0OBIYHASA CTENEHL 3HAYUMOCTH:

- OOBIYHbBIE KOHCTPYKUIHHU, HAlIpUMED, XKUJIBIE JOMA U KBAPTHPHL, OPHCHEBIE 31aHU;

C) HU3Kas CTEeIICHL 3HAYMMOCTH:

- KOHCTDYKIMM C HM3KHMM YPOBHEM DHCKa JUIf YEJIOBEYECKHX JXU3HECH M MOJYYEHHS YBEUHI,
HallpUMEp, CENbCKOXO3AHCTBEHHEBIE MOCTPOMKH M1 CKOTA MM XPaHEHHs YPOXXaeB, TOBApHBIE
CKJIaIbl I OE€30IIaCHBIX MaTEpHAaJIOB.

J11 rpeieIbHOro COCTOSIHMS BTOPO# rpyIrsl (SLS), xorna pac4eTHsle TpeOOBaHHA COOTBETCTBYIOT

CHHXCHHIO HOPMANIbBHOIO HCIIOJIB30BAHHUA KOHCTPYKIIMH BO BPCMI H/HIU TI0CIIe 3CMIICTPACCHHUA

}’MEPCHHOE CHJbI, 3HAYCHHA }. CIICAYCT OIIPCACIATL COINIaCHO CHHOKCHHIO OXHIAcMOI'0

HCIIOJIE30BAHHMA 3NdHHS, 4 TAKXKC CTCIICHH PA3DYLUCHHUA K 3aTpaT, CBA3AHHbBIX C PCMOHTOM.

A.1.3 U3MeHYIHBOCTDH ceiicMHIeCKHX BO3JeHCTBHI N HeonpeneeHHOCTh, CBA3aHHA
C HIeaIn3anue cedCMUYeCKUX BO3NCUCTBHH M KOHCTPYKIHHU

Bcrnencreue M3MEHUMBOCTH CEMCMHYECKHMX BO3JCHCTBHH, 3HA4YeHHd )., H ),  CIeOyeT

OIIpENEiaTh C YYETOM CTOXACTHYECKOH IIPUPOAbLI 3TUX BO3ACHUCTBUM. I3MEHUHMBOCTE BO3HHMKAET OT
Pa3sIHYHBIX UCTOYHHUKOB, HAIIPUMED, OT CEMCMHUUYECKOI0 BO3NCHCTBHS Ha yYacTKE 3aCTPOMKH, OT
TPACKTOPHUH PACIpPOCTPAHECHUS CEHCMHYECKHX BOJIH, OT MECTHOI'O YBEIIHYEHHS NBM)KEHUS IPYHTA
BO BpeMs 3eMIIETPSCEHUs, OOYCIOBJICHHOIO BHAAaMHM IIOYB M peaklued KOHCTpYKUHU. Crenyer
YYHTBHIBATh HEOINPEACICHHOCTH, CBA3aHHBIE ¢ HAcaIM3alMEeHd CEHUCMHYECKHX BO3NCUCTBUH H

paCYETHBIX MOJENEH KOHCTPYKIIHH.

A.1.4 Ilpumeps! k03¢ PHUEEHTOB HATPY3KH, CBA3AHHLIE C IPEACTABHTEIbHBIMH 3HAYCHHUAMH

3HAYEHUsd y,, U .. IpeICTaBIEHBI B Ka4eCTBE IMPUMEPOB B TaOmuuax A.l u A.2 s paioHa ¢

OTHOCHUTEBHO BBLICOKOH CeHCMHYECKOH OIaCHOCTBHIO HApSAy C NpPelCTaBUTEIBHBIMU 3HAYEHHUAMHU

HHTEHCUBHOCTH IBIDKEHHUS TPYHTa BO BpeMs 3eMmieTrpsaceHus k., H k.. - (cMm. A3). Taxxke

OKa3aHbl NEPHOIbI TTIOBTOPHBIX KOJIEOAHUM AJA COOTBETCTBYIOLIMX IPEACTABUTEIBHbBIX 3HAYEHHH,
KOoraga Mepuol [OBTOPHBIX KoJieOaHHH OINpedesseTcs KaKk OXHUIOAeMBbIH HMHTEpBaJl BPEMEHM, B

KOTOPOM I[IPOTHO3HUPYIOTCA BO3HHKHOBEHHS COOBITHH, MPEBBILIAKIIMX HEKOTOPYIO BEIMYHHY.
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[I[puMep C HCHOOJB30BaHHEM €NUHHYHOTO KOIPQHUMEHTAa Harpy3kd Ui OOBIMHOIO YPOBHS

3HAYHMMOCTH HaeTcs B Tabimue A.l, roe IpH MCNONB30BAaHMH 3HAYEHHH k., M k. yUHTBIBAIOT

[I€pHOJ MOBTOPHBIX KOJIEOaHHH i COOTBETCTBYIOIIETO NPENEBHOTO COCTOAHMA. B Tabmuue A.2

OpUMEHAEeTCS oOIee IMpeACTaBHTENLHOE 3HAYeHME k., a YpOBEHb 3HAYUMOCTH [JIf

COOTBETCTBYIOWIErO IIPEAEIHLHOTO COCTOSHHS YYHTEIBAETCS C IIOMONIBIO 3HAYEHUH ¥,  HIH 7, .

Tadomuua A.1 — IIpumep 1 pis Ko3pGHUHEHTOB HATPY3KH Y., B Y., 2 TAKXKe IIA

peNCTABHTEILHBIX 3HaveHnit k., W k, (tme k. # k. )

[TpenenbHOE YpoBeHE Yo, BIH ¥y, | Keu wowKes ITepwon HOBTOp- |
COCTOSHHUE 3HAYHMOCTH | HBIX KOJIeOaHWI
s kg, HIH
| kE .5
- B __._I a) BBICOKHIH 1,3-_2,0 - I
b) OORIYHBIH 1,0 0,4 500 net
' llepBoli rpynnel | ¢) HH3KuH 0,4-0,8
a) BHICOKHH 1,5-3,0
| b) OOBMHBIN 1,0 |
Bropo# rpyniiel c) HR3KMiL 0,4-0,8 0,08 | 20 net

Tabnauua A.2 — IIpumep 2 nias Ko3GpPHUIHMEHTOB HATPY3KH ¥ M V. . , 2 TAKXKe I

NpeJCTABUTENbLHBIX SHAYCHHH X

L

Hpgnenbﬂoe Y pOBEHB Ve, WIH ¥p ke =k., =k, | llepuox nosrop-
COCTOSHHE 3HAYUMOCTH | HBIX KoneOaHui
ond k.
I ' -
a) BRICOKHH | 3,0-4,0
| b) OOBIYHBIN 2,0
[lepBoii rpynner | ¢) HU3KHMIH 0,8-1,6
a) BBICOKHH | 0,6-1,2
- e e ———— e e e e e}
b) 0OBIIHEBIH 0,4
Bropo# rpynel ' Cc) HU3KHi 0,16-0,32 0,2 100 net

A.2 Ko3pdunuenr paiionnpoBaHus ceHCMHYECKON ONIACHOCTH K,

Koapounuent paiioHupoBaHHs CEHCMHYECKOH ONACHOCTH K, OTpa)XaeT OTHOCHTEIBHYIO

CECMHMYECKYIO OIIaCHOCThL MHAHHOIO paiioHa. JTOT KOIQQUIMEHT OIEHHUBACTCI C Y4YCTOM
UCTOPUYECKHX MHAHHBIX O 3eMJIETPSICEHHAX, MOAaHHBIX OO0 AaKTUBHOCTH TOJYKOB H JpYIHX
CeHICMOTEKTOHHYECKHNX MAaHHBIX BHYTPM H BOKDPYr Yd4acTka 3acTpodku. OOBIYHO B paHOHE
HauBbICIIEH CEUCMMYECKOH  ONACHOCTH  KOI(POUIMEHT COCTaB/IseT EOUHHIY U 3aTEM OH
YMEHBLIAETCA COINIACHO CEHCMHYECKOH OMacHOCTH B COOTBETCTBYIOUIEM padoHe. Kod(p@HUIHMEHT

paHOHMPOBAaHMUS, NPEBLIUAIOLIIKNA €QUHHLY, MOXET OBITh MCIIOJIB30BaH B CJIydae, KOraa
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ceificMyuYecKas OIIaCHOCTh JAaHHOIO0 paioHa 4Ype3BbBMAMHO BhICOKA. BMecTto onpenenenus
k03¢ QHLHEHTOB PAHOHHPOBAHUS MOXHO HCITOJIE30BATh KOHTYPHYIO KapTy Ul IIPEACTaBUTEILHOTO
3HauyeHUA HHTCHCUBHOCTH ABMXXEHUS IPYHTA IPU 3eMIICTPICEHHH.

B npakTH4YECKHX IEIIX MOXHO YCTAHOBHUTE A JUCKPETHBIX 3HAYEHUM HA OCHOBaHHH HMEIOIIUXCS
KapT CeHCMHMYECKOH ONacHOCTH. B ciydae, xorga KapThl HE OTpa)XarOT BO3NEHCTBHMH IpyHTa U
reoJIOrMH Ha COOTBETCTBYIOINEM YYaCTKE 3aCTPOHMKH, BO3AEHCTBUYM COBUIOB BOJM3H 3TOr0 y4acTKa
M T.0., TO 3HaYEHUs KO3P(PHUUIHEHTOB CIENYET OIpEeHeNITh C YYETOM COCTOSHHA IDPYHTA H

BBIIIEYIIOMSHYTBIX BO3ICHCTBHH.

A.3 [IpencraBuTe/ibHbIe 3HAYEHHS. HHTEHCHBHOCTH JBH/KEHMSI FPYHTA NPH 3eMJIeTPACEHHH
kg, H Ke,

[IpencraButenbHble 3Ha4YeHUs k., M k.  OOBIYHO OIPENENAIOTCS Ha OCHOBE MaKCHMAIBHOIO

FOPU30OHTAILHOI0 3€EMHOI'0 YCKOPEHHS KaK OTHOIIEHUE K YCKOPEHUIO, BBI3EIBAEMOT0 IpaBHTAIHEH.
Ecnu  ykaspIBalOTCAd MakCHMaJbHas CKOPOCTH IBIDKEHUS I'pDyHTa HJIM JpPyTHE CHEKTPAILHBIC
OPJAHHATEI, TO 3TH 3HAYE€HUS JOJDKHEL OBITh IIpeoOpa3oBaHbl B YCKOPEHHE.

[IpencraBuTeNbHBIE 3HAYCHUS MHTCHCHBHOCTU ABIDKEHUS TPYHTA IPH 3EMIIETPICEHHH B JaHHOM
pailone cieayeTr onpeneisTh Ha OCHOBE CTATHCTHYECKUX NAaHHBIX (HalIpHMep, Ha OCHOBE IIEpHOJA

INOBTOPHBIX TOJ'IT-IKOB) WK Ha OCHOBC IIPCHBIAYIIHX I[IPaKTUHCCKUX HHXCHCPHBIX JAaHHLIX W Ha

IPHOOPETEHHOM OIbITE. B HacTodinee BpeMs 3HadeHue Kk, , paBHO nmpuOnu3uTensHO 0,4 B paiioHe

CaMOH BBICOKOH CEHCMHYECKOHM OITACHOCTH BO BCEM MHpE MPH IIEPHOAE NOBTOPHBIX TOJYKOB,

cocrapiiaromeM npuodmusurensHo 500 net. BMecTo oTAENBEHBIX IPHBOOUMEBIX 3HAYEHMHA kK, ® k.,

a Takke Kk, , MOXHO TaKXe MCIIOJIb30BaTh KapTy CEHCMHYECKOH OITIaCHOCTH, OTPaXKAIOIIYIO

OKHOACMOC TOPH3OHTAJIBHOEC YCKOPECHHUEC KaK OTHOHICHHC K YCKOPCHHIO, 06YCJIOBJ'I€HHOMY

rpaBUTAlMER kK, WU k k, _.
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IIpuinoxenne B
(HHQOpPMaTHOHHOE)

Ko>(ppuuHeHT, yYHTHIBAIOINUH 0CO0EHHOCTH KOHCTPYKIHH

Koo puumeHT, yYUTHIBAIOMNE OCOOEHHOCTM KOHCTDYKIMM, K,, TPUMEHIACICS NI CHHXEHHUS

pacYeTHBIX CEHCMHYECKHMX CHJI HJIH CHJI CAOBHUIa C YYE€TOM IUIACTHYHOCTH, IIpHEMIEMOIl
neopManul, XapaKTEPHUCTHK BO3BpALIAXONMIEH CHIBI M 3allaca IIPOYHOCTH (MM H3OBITO4YHOM

CIIOCOOHOCTH ) KOHCTPYKIHMH. JTOT KO3Q(UILIHMEHT MOXET OBITh pa3fielieH Ha nBa Ko3¢h@HUIueHTa, a

MMEHHO Ha k,, H k, ¥ MOXET OBITH BHIPAXCH CIEAYIOMMM 00pazoM:
kp =kp, Kps (B.1)

roe  kp, CBi3aH C IUIACTHYHOCTBIO, MPHEMICMOH nedopManpel M XapaKTepHCTHKAMH

BO3BpAaLlaXOIIEH CUJIEL,

k. CBsA3aH C 3alacoM IIPOYHOCTH.

2TOT KO3QPHIIMEHT TaKXKe MOYKHO BBIPA3HTh APYIHM 00pazoM:

by =+ =50, (B.2)

rme R, ¥ R, TPOTHBOIIOJIOXHEI K, kK, , COOTBETCTBEHHO.

[locnenuuwe wmccnenoBanus MOKas3alM, YTO K, TakKKe 3aBHCHT OT MEpHONA ECTECTBEHHBIX

KojneOaHui KOHCTPYKIIMH, 2@ BO3MOXHOE CHIDKEHHE NPOYHOCTH OCTACTCS MHHHUMAJIBLHBIM IJid

KOHCTPYKUHMH c §oJjiee KOPOTKHMU IEPHOAAMH €CTECTBEHHBIX KoneOaHMil. 3HadyeHue Kk, 3aBHUCHT

OT PasHOCTH MEXIOY (AKTHYECKOM M pacyYeTHOM IIPOYHOCTBI) M HM3MEHSETCA COIJIACHO METOMY
pacdyeTa MNpoOuyHOCTH. KONHMYecTBEHHOE OmIpeleNeHHe 3THX KO3Q(QUIHEHTOB IIPOXOKAcT

OCTaBaThCH MPEeIMETOM OOCYXISHUS U B OONBINHMHCTBE HOPMATHUBHBIX JOKYMEHTOB MCHONL3yEeTCs

oAdHO oblee 3Ha4YCHUE Kk, . DTOT KO3QPUUUEHT kK, MOXET NPHHHMATH CHEHYyIOUlee 3HAYECHH,

HallpUMeEp,
oT 1/5 no 1/3 s cucTeM ¢ BRICOKOH ILTACTHYHOCTHIO;
ot 1/3 go 1/2 pnsg cucTeM CO CpelHeH NMIacTUYHOCTHIO;

oT 1/2 nmo 1 IS CHCTEM C HEJOCTATOYHOH ILJIaCTHYHOCTEIO.

JTU Auana3oHbl 3HAUGHWH Kk, HAXOOATCA B CTaOUM HM3YUEeHHA H B OTHENIBHBIX CIy4adX MOTYT
MPUHUMATE APYTrHe 3HAYCHUS.

[[MacTHYHOCTE omnpeaensiercs Kak CIOCOOHOCTh K JeQOpPMHUPOBAHHIO, BBIXOISAUIEMY 3a [pEelellbl

YIIPYrOCTH NOJ BO3AECHCTBHEM LMKIMYECKHX HArpy3o0K 0€3 3HaYMTENbHOI0 CHHUXKEHHUS IIPOYHOCTH

WIH MOTEPH CHOCOOHOCTH K TNOMVIOWEHHIO 3HEprud. Koap@uuueHT NNacTHYHOCTH (0ObIUHO
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0003HaYaeMbld OYKBOM 4 ) ONpeRensaeTCs KaK AeQopMalus, AejAeHHasd Ha YNPYTYIO IPeAEIbHYIO

nedopMalLto.

HuxxeykazaHHbIC CHCTEMBI KOHCTPYKLHMH, oOOnamarollhe pa3INYHOM CTeneHbI0 ILIACTHYHOCTH,
ABIAKOTCS TOJIBKO THNHYHBIMU [puMepaMH. ClexyeT OTMETHTD, YTO IPHIAHHE 3JIEMEHTAM 30aHHUS
M YyYyaCTKaM COCIHMHEHHH COOTBETCTBYIOINEH INIACTHYHOCTH HMMEET BaXXHOE 3HAYCHHE MIpHU
ONpEACACHUH  KO3(Q(QUUIHEHTa, YYUTHIBAIOMIETO OCOOEHHOCTH KOHCTPYKIHH. ClenoBaTellbHO,
KOHCTPYKIMSI OJHOH KaTEropHH MOXET OBITh OTHECEHA K APYrodl KaTErOpHH B 3aBHCHMOCTH OT
XapaKTEPUCTHK 3JIEMEHTOB KOHCTPYKIUHU (37IEMEHTOB 31aHHUA H YYACTKOB COSTUHEHUI).

a) CrucreMa KOHCTPYKUMH, 00nafaromas BHICOKHM YPOBHEM ILIACTHYHOCTH, IIpeAcTaBlseT coboit
CUCTEMY, B KOTOpOM OOKOBOE COIpPOTHUBJIECHHE OOECIIEYHBAETCS 34 CYET CTAIBHBIX MM
KEJIE300€TOHHBIX MITHOBEHHO HM3MEHSEMBIX paM C JOCTAaTOYHBIM KOJNHMYECTBOM COEOHMHEHHUH U
[IJACTHYHOCTEIO 3JIEMEHTOB KOHCTPYKITHH.

b) Cucrema KOHCTpYKUHH, oONamaroimas CpeIHHUM YPOBHEM IUIACTHYHOCTH, IPENCTABIILET COOOM
CUCTEMY, B KOTOPOH OOKOBOE COIPOTHUBICHHE 00ECCIECUYMBACTCA PaMaMH CO CTANBHBEIMH CKOOaMu
MJIH 2KeJIe300€TOHHBIMHA CTEHAMH YXECTKOCTH.

¢c) CHcTeMa KOHCTPYKIMH C HENOCTATOYHOM CTENEHBIO IUIACTHYHOCTH IIPEACTABISCT COOOi
CHCTEMY, B KOTOPOH OOKOBOE CONPOTUBRIICHHE OOESCIEYIUBACTCH HE YCHICHHBIME MJIM YAaCTHYHO

YCUJICHHBIMH CTEHAMH KECTKOCTH KUPIUIHOH KJIIAAKH.

Ha 3HaueHue k, CYIIECTBEHHOE BIHSHUE OKa3blBaeT THII MEXaHH3Ma paspylUucHHs. 3Ha4YEHHS,

peACTaBJIEHHbIC BBIIE, MONYCTHMBI IIPH YCJIOBHH, YTO KOHCTPYKIHA oOpa3syer MeXaHusM
paspylWI€HHs, pacCMaTpUBAaceMbIH IIpU IIPOSKTHPOBAHUH, & KOTJa KOHCTPYKIMA BBIXOOUT U3 CTPOI,
co3nasas APYrod BHUO MeXaHH3Ma, HEOOXOIHMO IIOBBICHTH YPOBEHH INTACTHUYHOCTH OTHEJIBHBIX
3JIEMEHTOB KOHCTPYKIMH. ClenyeT NpHHATHE COOTBETCTBYIOHIHE MEPEBI C TEM, YTOOB!I O0ECIEeUHUThH
MEXaHU3M pa3pylIeHHs, IPeAyCMOTPEHHBIN B MpoLecce IpoeKkTupoBaHus. CorjiacHo pe3ylbTaram

HENMHEWHBIX AMHAMHYECKHX aHAJNH30B KOHCTPYKIIHH, IIOABEPrHYTBIX 3EMIIETPSICEHHUIO OONBIMOM

CHibl, k£, (unu 1/R) npupaBHuBaeTca K 1/ 4, eciu pEMeHseTCs IIPAaBHIIO KOHCTAHThI CMEIIECHHMS,

u k 1/.[2 , —1, eClli MPHMEHSETCS MPaBWIO SHEPreTHYECKOHN KOHCTAHTERI, A€ U - KO3 QULUEHT

IaCTUYHOCTH. TakuM 00pa3oM, MakCHMalbHOE OOKOBOE OTKIOHEHUE Amax , 0XHIAEMOE IIpH
[IPENENLHOM COCTOSHHMHM IEpPBOHM IPYINBl, MOXET OBITH OIPEHENCHO IO CICOYIOIIHM IPOCTHIM
QopMyiam (cM. pucyHok B.1):
]
Amar= *k—'Ay :RAY (B.3)
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11 L/,
Amah . 7 +1 iA - R +1 A ? (B4)

rne A, O3HayaeT OOKOBOe OTKJIOHEHHE, BHIUHCIECHHOE C MOMOIIBIO aHaIH3a VIIPYTOCTH I

paCYeTHBIX OOKOBBIX CCHCMHUYECKUX CHII MM CHJI CIBHTA, ONPENENCHHBIX B ypaBHEeHUH (1) wd (2).
Boobmie ypasHenue (B.3) npuMeHSETCS K KOHCTPYKIMSAM ¢ OOJee MIHUTENHHBIM IEPHOIOM
eCTECTBEHHBIX KojieOaHuil, a ypaBHeHue (B.4) npuMeHseTCs K KOHCTPYKIUSAM C 00jiee KOPOTKHM
IEPHOAOM ECTECTBEHHBIX KOJIeOaHUH.

KyMynsaTHBHas IIACTHYHOCTE (MM FallleHUE SHEPruH), Heobxoaumas IJs KOHCTPYKIHH, TaKXKe
sBIseTcs (aKTOpOM, KOTOPBIM HE CleNyeT MpeHeOperaTs IpH pacyeTe NPENEIbHOI'O COCTOSHMHS
IepBOH T'PYIIIBI, IIOCKOJABKY IIPOYHOCTH KOHCTPYKIHH CHIXKA€TCH NOJ HEMCTBHEM LHMKIIHYECKUX
Harpy3ok (Takoe COCTOSHHE Ha3bIBalOT KYMYIIATHBHOE IIOBpeXAEHHE). brpu1o mnposeneHo
MHOJXECTBO HAYUYHBIX MCCIENOBAaHHH B IeJsX ONpeAclNcHUs TpeOoBaHUA K KyMYIATHBHOM

IACTHYHOCTH M B CKOpoM OynyiieMm Oyayr paspaboTaHbl METONBI PACUETa, YYHTHIBAIOIIHE 3TO

TpeOOBaHUE.
| —
|
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BOKOBOE OTKJIOHEHME

a) I10 NpaBHJIy KOHCTAHTHI CMEIIICHHUS

b) o npaeuy 3HEpreTHYECKOi KOHCTAHTEI

Pucynok B.1 - B3zaumocBszp Mexay 00KOBOH CHJIOH CABMIa H OTKJIOHEHHEM



IIpunoxxenne C
(MEQOpPMaLIHOHHOE)

HopmupoBanubiii pacueTHbIH CHIEKTP peaKIHuy

HOpMHPOBaHHBIH PacYCTHBIA CIIEKTP peakLMH MOXET OBITh NPEACTaBlIeH KaK CIIEKTP YCKOPEHHS,
HOpMANIH30BaHHBIH C MOMOLIBIO MAKCUMAJIBHOIO YCKOpPEHUs rpyHTa. OH MOXeT OBITL IpencTasneH

B CJICAYIOLIEM BUIE:

k, =1 hi6 2 T=0 (C.1)
JInHEeWHAaS HHTEePHOJIAIIHA I 0<T<T'> (C.2)
k;g = kR" igiect T'c <Tﬂc (C3)
(’T ] T T>Tc, (C'4)

0 \ T

rOek, - OpoHHaTa HOPMUPOBAHHOTO PACYETHOTO CIEKTPA PEaKIIHY;

kp - KOSQQHUIHEHT, 32aBUCAIINA OT IPOQHIL IOYBEI U XaPAaKTEPHCTHK KOHCTPYKLHH, HalPHMED,

neMIIGpupoOBaHUS KOHCTPYKIHM,; OIS KOHCTPYKUHH C¢ KOIQQHUMEHTOM AeMIGOUPOBAHUS, PABHEIM

0,05 u crosine#i Ha IOYBE CPENHEro KAYeCTBA, SHAYEHHE kK, MOXKET OBITh PABHBIM OT 2 10 3;

T — nepuoa ecTecTBeHHBIX KOJIeOaHui OCHOBAHUA KOHCTPYKIIUH,
T¢, T'c _nmepuonp! yrioBeIX KojgeOaHH, CBI3aHHEIE C COCTOSHUEM II0YBbI, KAK II0Ka3aHO Ha PHCYHKE
C.1;

77 -3KCIIOHEHTa, KOTOpas MOXET H3MEHAThCH OT 1/3 no 1. B ciydae, xorana 77=1, CKOpOCTb peaKiiiu

CTaHOBHUTCS ITOCTOSHHOH, TaKOH Kak (-—fg—k v (_) npu 1>T.. CnenosatensHo, 3HadeHHEe T TECHO

27T

CBA34HO CO CKOPOCTBIO PCAKITHH.

T¢, T'c © 77 3aBHCAT OT TEKTOHMYECKHX U I'EQJIOTHUECKHX YCIOBHI; T'¢ MOXeT cocCTaBiITh OT (1/5)

no (1/2) ot T..

Harnpumep, nis ropu3oHTaIbHBIX ABHXKEHHH T, MOXKET IPHHUMATE CIEIYIOIIHE 3HAYEHHUS:

ot 0,3 10 0,5 cex - iIs XECTKUX ¥ TBEPABIX OUB;

oT 0,5 mo 0,8 cex - A MpoOMEKYTOYHBIX COCTOSHUM ITOYBHI;

oT 0,8 mo 1,2 cex - mnsg MArKMX M OCHaOIeHHBIX IIOYB.

Jng knaccudukanuu cocTosHHit MOYBHL JOJXKHA YYMTBHIBATHCA TOJINKHA ciloeB no4sel. Ilepuon
€CTECTBEHHLIX KoyiebaHHi OCHOBaHHA KOHCTPYKUHMH, T, MOXET OBITh BBIYHCIEH 10 SMIMPHYECKHUM

KanuOpoBaHHbIM (opMynaaM, no npubnmxenuro Peiinaiira unu myrem ykasaHuss COOCTBEHHOrO



sgayeHus. [lpu onpenenenuu 3Hauewus T clenyeT yYHTHIBATH CHIDKEHHE JXECTKOCTH OCTOHHEBIX

3JIEMEHTOB KOHCTPYKIIUH, BRI3BIBAEMOE 0Opa30BaHUEM TPEIIHH.

Ky |

k—I{r.l —

iy B SR SRRy Sl spsis eeey TS WSy Elses SRS

HopmuposadHHas pacueTHas OpAMHATA

criekTpa, k,

T, T, [Tepuoa ecrecTBeHHBIX KoAeGammi, T

Pucysok C.1 — HopmupoBaHHBIH pac4eTHBIH CHEKTP peaKIHH

Ha pucynke C.1 mokasaHo, uro k, =1 mpu T=0 u nuHeHHO Bo3pactaeT mo k, mpu T=T'.
OnHaKO peKOMEHIyeTCs UCIONB30BaTh ky =k, mpu 0<I<I', kak mokKasaHo TOYE€YHOMH ITHHHUEH Ha

pucyske C.1, ucxond U3 CIeAYIOIONX YCIIOBHEH:
- HEOIIPENENEHHOCTh XapaKTepUCTHUK ABHIKEHUS I'PYHTa B 3TOM JUAIAa30HE;

- HA3Kas BOCIIDHUMYHUBOCTD CHJIILHO ABHIAIOMHUXCA aKCCICPOMCTPORB B 39TOM JHANIA30HE

U MIO3TOMY BEPOATHOCTE TOI'O, YTO 3Ha4ueHUE k, OyIeT NpeBhIlaTh TEOPETHUECKOE 3HAYCHHUE;

- BEPOSATHOCTHL HENOCTOAHHOH OLEHKM Ko3bdHuiueHTa k,, YUUTHIBAIOOICIC OCOOCHHOCTH

KOHCTPYKIIMH, JJI1 KOHCTPYKIIHE C KOPOTKHM IEPHOAOM KoneOaHuH.

Jnga onpegenenus cun npu  Oojiee  IIHTENBHBIX [EpHONAX KoneOaHWH pEKOMEHIyeTCs

pacCMaTpUBATh HIDKHHE IIpejel, KaK [MOKa3aHO IIYHKTUpHOH IMuHMeHd Ha pucyHke C.l1. 3HaueHue

3TOT'0 YPOBHA MOXET COCTaBJIATh OT 1/3 mo 1/5 ot &,

0

Jl1g onpenenenus cMelesui peakiuy IpH OoJiee MIMTENBHBIX NepHoiax Konebanui pucyHok C 1
HE JaeT JOCTATOYHO TOYHOM KapTHHEI. [IpH IIHTeNbHBIX Hepuoiax KojieOaHUui CMEIEeHUEe peaKuui
CTAaHOBUTCA QYHKIHEH MaKCHMAIbHOr'O CMEIIIEHUS ABHXKEHUS PYHTa HIPH 3€EMIIETPICEHUH.
CymeCTByeT HCOIIPDENEJIEHHOCT: B OTHOIIEHHH CMEHICHHA IPYHTa, OJIM3KOro K CMELUEHHUSM,
BO3HUKAIOMUM IpH O4YeHb CHJIBHBIX 3EMJICTPICEHHAX, M II03TOMY HEOOXOOHMO TIUATENBHO
3KCTPAIIONIMPOBATL NAHHbIE, HAYMHAS C PE3YJIbTATOB 10 3eMJIETPSACEHUSIM MaIOH CHJIBI

[N OUEHKH MakcUManbHBIX AePOpPMalMi CHCTEM KOHCTPYKUMHM MOXHO MCIOJB30BaTh TaKXkKe

JKBUBAJICHTHBINA METOM MOAXOAa K JHHeapHu3auuH. B 3ToM MeToAe noaxona CUCTeEMa, BKIKOYAKLIas



FMCTEPE3MCHOE IOBEACHHE, 3aMEHIETCA JIHHCHHOH CHCTEMOH, HMEIONICH 3KBHBAJICHTHBIN HEPHON
eCTECTBEHHBIX KOJIeOaHHM H 3KBUBAJICHTHBIM KO3(QQHIHEHT BA3KOr0 3aTyXaHusa. MaKcHMaibHas
nedhopMarus THCTEPE3UCHON CUCTEMBI OIpeeNIeTC KaK JeopMalus SKBUBAIECHTHOH JIMHEHHOM
cUCTeMbl. BBIIBUHYT Pl NPEIIOKEHUH 110 ONpEeAENCHHIO 3KBUBAJIEHTHOTO IIEPHOAA €CTECTBEHHBIX
xoneOaHH# ¥ SKBUBAICHTHOIO KO3QGUIUECHTA BA3KOr0o AeMI(MUPOBAHUS, KOTOPEIE NEPBOHAYANBHO
OIIPENENIAIOTCS KaK QYHKUMS OXUIaeMoro Ko3QPpHUIiHeHTa IIaCTHYHOCTH.

B mocieanue roasl BO3HUKIM HOBBIE MOHSATHS, KacaloIMUECHd pacyeTa KOHCTPYKIHM, KOTOPEIE
OCHOBAHbLI Ha aHanu3aX CMEINEHHA, a 3KBHBAJICHTHBIM METON NOOXO0Ja K JIHMHEapH3allHH 4YacTo

UCIIONB3YETCS] JJIA ONpenelcHUus TpeOyeMoH IMPOYHOCTH IMpH 3aNaHHOH MaKCHMAaJIbHOM

nepopMaluy.



Ipuaosxkenue D
(MHOPMAaIHOHHOE)

Ko3¢pdunuenT pacupeneieHus CeHCMUYECKOM CHJIIbI
H KOYPPUUHEHT pacnpeneieHusi CEHCMHYECKOro cABHIa

Hipke npuBoasTcs 00IIMe XapaKTEPUCTUKH pacOpeaeicHUN NapaMeTpoB CEHCMUYECKOM CHIIBI HAT
OCHOBaHHUEM:

d) YTO KacaeTcsi OYCHb HHU3KHMX H JXECTKHMX 3J0aHHH, TO BCE 3JIEMEHTHI OT BEPXHEH YacTH IO
OCHOBAHH 3JaHUs JBUTAXOTCA C ABHKCHHEM 3€MIIH. B 3TOM ciiydae pacrpenelcHHe CEHCMHUYECKUX
CHUIl fABJAETCS] PaBHOMEPHBIM, a CHJIBI CEHCMUYECKOIO CABHIA BO3PACTarOT JIUHEHHO OT BepXHEMH
4aCTH K OCHOBAHHMIO 3JaHUS (PaBHOMEPHOE pPACHPEHACICHUE CEHCMHMYECKHUX CHII, CM. CIUIOLUHBIC
nuEMYM Ha pucyHke D.1). Ha pucyske D.1 HOpMHpOBaHHOH CHJIOW CHABHra Vg, SBISICTCS CHIA
CIBUIA 1-T0 YPOBHsI, NCJICHHAS Ha CIBHI OCHOBAHU;

b) 4TO KacaeTcs HEBBICOKUX 3MAHUHU, TO PACIPEACIICHHE CEUCMUAYECKUX CUJI CTAHOBUTCSA IIOJOOHBIM
[MEPEBEPHYTOMY TPEYIOJILHUKY, 4 paclpeleNeHue CHJI CEHCMHYECKOr0 CABUTa MOXET IIPUHUMATH
dopmy mapabonpl, BEpIIMHA KOTOPOHM OyIET pacloyioxeHa Yy OCHOBaHMs (pachnpencsieHue
CEUCMUYECKHX CHJI B BHJIEC NEPEBEPHYTOr0 TPEYI'OJbHHKA, CM. IIYHKTHPHBIC KPHUBBIE Ha PHCYHKE
D.1);

C) IJI1 OYCHb BBICOKHX 3I0aHUH CEHCMHYECKHE CHJIBI OKOJI0 BEPXHEHM YacTH BO3pacTajoT B
pe3yNbTaTe BO3IOEHCTBHS BBICOTBL. ECiau momyckaeTcs, YTO 3J4aHHUE NpeACTaBisgeT coOOH ynpyroe
TENO, 3aKPEIUICHHOE Y OCHOBAHHUS U pacCUYHUTAHHOE Ha pPaBHOMEPHBIM COABHI, @ TAKXKE IIOABEPracTCs
BO3OCUCTBHIO Oenoro mymMa, TO pacOpeleiieHHE CEHCMHYECKHMX CHII CIOBHra IPHHHMMACT BHI
napaboJipl, BEpIIMHA KOTOPOH pacnojiaracTcs y BEpXHEH YacTH (pacnpeleNeHue il KOHCTPYKIIHH

TUIIA CIBUTAOLIEHCI, KOTOpas [OABEPracTcd BO3OEHCTBHIO OENOro myma, CM. TOYECYHBIE KPHBEBIE

Ha pucyHke D.1).
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HopMHpoBaHHBIHN Bec, q,

Koadpuuuenr pacupe — KoadduiHeHT pacnpeae — HopMuposaHHas cuAa
ABACHHS CEHCMHYECKOM ASHUS CeHCMHYIECKOTO CeHCMUYIECKOro
CHABI K, caBura k., caBHura v,

Obo3Hayenue:

e — v =0 B ypasHeru" (D.1) umu k£, =0, &k, =0 B ypaBHeHuu (D.4)
------------ v=1 B ypaBHenuu (D.1)wm & =1 .k, =0 B ypaBHeHUU (D.4)

— e — v =2 B ypaBHeHHH (D.1)
.................. k, =0, k, =1 B ypaBHeHuu (D.4)

Pucynox D.1 — Pacnpenenienue napamMeTpoB ceHCMHYeCKO CHIIbI

IlppHuMas BO BHHMaHHE BBIICYKa3aHHBIE XapaKTEPHCTHKH I1apaMETPOB CEMCMHYECKOM CHIIBL,

KO3(QOHUIMEHT pacnpefelleHHss CEHCMHYECKOH CHIBL, K., MOXET OBITH OompeeNieH CIEXYIOUIHM

obpazoM:
F. h’
G
Fi 0 ’ (DI)
y
IRIY
1=1
rie F. - Harpy3ka KOHCTPYKUHHU OT COOCTBEHHOIr'0 Beca Ha 1-OM YPOBHE, KOTOpas BKJIFOYAET

BEPOATHYIO NIEPEMEHHYIO BpeMeHHY10 Harpys3ky (0,2-0,3 or obIeit BpeMEHHOH HAarpy3KH);

h - BBICOTA HAZ OCHOBAaHHEM Ha i-OM YpPOBHE;

;
N - KOJIMYECTBO YpOBHEH HaJ OCHOBAHHEM.
llokasaTtens crenenn v MOXeT OBITH BRIpaXEH CIEAYIOLIMM 00pa3oM:
v=0 175 O4YeHb HM3KHX 3NaHUH (IUI% 2-X 3TAXKHBIX 3MaHUHM) MM KOHCTPYKIHUH, AN KOTOPBIX
I <0,2 cex:
v=0 1ol mrg Mano3TaxHbBIX 30adui (3-X — 5-TH 3TaXXKHBIX 30aHUN) WM KOHCTPYKLHH, O
KOTOpLIX (0,2 cex <T<0.5 cexk:

Vv =1002 anda cpeaHux 30aHHH MM KOHCTPYKUMH, 1g koTophix 0,5 cex <T< 1,5 cek;
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v =2  [IJi BBICOTHBIX 3xaHu# (Beuue S50 M miIM Oosee 15-TH 3TaXHBIX 30aHMB) MU
KOHCTPYKUMH, OIS KOTOpPEIX 1> 1,5 cek.
PacnpeneneHus NapamMeTpoB CEMCMHUYECKOM CHIIBL, IpUBEINeHHBIE B ypaBHeHHM (D.1), nokazaHkI
CIUTOLUHBIMH JIHHHAMHU Ha pucyHKke D.1 npu v = (, B BUJle MYHKTUPHBIX KPHBBIX Ha pHUCYHKeE D.1
Npd v =1 U B BUAE IYHKTUPHO-TOYECYHELIX KPUBBIX Ha pUcyHke D.1 pu v =2
[Tockonbky ypaBHeHue (D.1) He maeT cOOTBETCTBYIOWIErO pacHpeNeNeHus i BEICOTHBIX 3AHHUIA,

NaXke eCJIH NMOKAas3aTeNb vV CTAHOBHTCH paBHBIM 2 (CM. IYHKTHPHO-TOYEYHBIE KPHBBIE Ha PHCYHKE

D.1), K03 HULIMEHT pacpeleNeHuss CEHCMHYECKOH CHIIBI k. ; JIJIS BHICOTHBIX 3aHUH MOXET ObITH

OIpeNENieH KaK:

kF.n — p ? (D'z)

)____F cilt

1 ? (D'B)
2 Fo iy
J=l

kF.I =(1_-p

rae
O - KO3(PUIIUEHT, NAOLHIHN COCPENOTOUYCHHYIO CHJIY Ha BEPIIHHE 30AHUS; IPHOIH3UTEIHHO

o =0].

[lockoneky ypaBHeHusa (D.2) u (D.3) He Bcerma narOT COOTBETCTBYIOLEE paclpelelicHHE, a

OIpEAciaTh COCPENOTOYECHHYIO CHIIY Y BEPINHMHBI 3[JaHUH, UMEIOIMX Ha HX ¢acanaxX YCTYIIEL

HelesiecooOpa3Ho, TO  PEKOMEHAYETCA  HCHONB30BaTh  KOOXPPHUHEHT  pacHpenciIcHHS

CeHCMHMYECKOro caBura k, , BMECTO KO3(Q(HIMEHTA pacHpelelCHHs CEHCMHYECKOH CHIBI A ;.

KoadbpumueHT k . paccmarpuBaeTcs Kak KO3(QQHIHMEHT COBHra Ha 1-OM YPOBHE,

V.l

HOPMaJIM30BAHHBIA C MOMOIIBIO KO3 PUIMEHTa CIBHIa Y OCHOBAHHS.

Koaddumuent pacnpeneneHHss CEHCMHUYECKOro CHBHra K, ,  MOXET OBITE ONPENEICH 10

CIEIYIOIIEH HOpMYIIE:

k, . =1+k(l-a)+k,| —-1|, (D.4)

rac

k, v k, - ko3poumueHTH oTr 0 00 | ¥ onpenensroTCs IJIaBHBIM 00pa3oM BBICOTOH HIIH

IEPHONOM €CTECTBEHHBIX KOJICOaHUM OCHOBAaHUS KOHCTPYKIHH;

Q, - HOpPMHPOBAaHHBIH BEC, KOTOPBIH ONMpenenseTcs CIeayoUUM 00pas3om:

I

(D.5)

Q
I

Z_:FG‘;
2 Fs
|=]



BMecTo BBICOTBI YPOBHEH Halx OCHOBAaHHEM HCIIOJB3YETCS HOPMHPOBAaHHBIN BEC, ITOCKOJIBKY 3TOT
pec OoJiee ynoOeH ¥ nenecoodbpaseH mIs BRIpAXEHHS pacrpeleieHHH napaMeTpoB ceHCMHYeCKHX
cun. OpauHaTta Ha puCyHKke D.1 o3HadaeT 3TOT HOPMHpPOBAaHHBIM Bec. B ciiyyae KOHCTpykium,

COOTBETCTBYIOIIEH paclpefesiEHHI0 ONHOPOAHBLIX MacC, HOPMHUPOBaHHBLIA BEC MOXET ObITH

NMpUOIMIKEHHO BEIYHCIIEH [0 BHICOTE CICAYIOIHEM O00pa3oMm:

h —h
o w1l (D.6)

| h

H

PacnpeneneHue ImapaMeTpoB CEMCMHYECKON CHUIBL, HaHHBIe B YypaBHeHHH (D.4), moxa3zaHel

CIUIOIIHBIMKH JHHHMAMM Ha pucyHke D.1 mma k =0 wu k, =0 (paBHOMEepHOE pacHpedeneHHE

CEHCMUYECKHX CHIT), MYHKTUPHBEIMU KPUBBIMH Ha 3TOM Xe pucyHke nng k, =0 u k, =1( oOpaTtHoe
TPEYIONBHOE pacnpefeieHUe CEHCMHUYECKHX CHII) M B BHIE TOYECUYHEBIX KPHBBIX HAa 3TOM PHCYHKE
i k=0 u k, =1(pacnpeneneHue Ons KOHCTPYKIUHU, PaCCIUTAHHON HA CABUTr U IOABEpraeMoi

BosneicTBuo Oenoro myma). llockonsky xoadpounpentsi k m k, MOryr OBITP BBIpaKEHEI

CJIEYIOITHM 00pa3oM:

kK, =0 u k, =0 114 oueHs HU3KUX 3JaHUM;

k., =1 uk, =0 g MaIO3TAXKHBIX 3JaHHY;
k,=0,5u k, =0,5 mnd 37aHHM CpeHe# BBICOTEL.
k, =0 u k, =1 114 BLICOTHBIX 3JaHHH.

Ilpn ompenesieHuH CcelCMHYECKHX BO3NCHUCTBUM IS YacTed KOHCTPYKIIHMH, BBICTYIAIOIUUX K3

KpBIOH, KO3(pOUIHEHT CEHCMHUYECKOTO CABHUIa MOXKET OBITh YCTAHOBIIEH MO ypaBHEHHUIO (D.4) npu

ponymenud, 4ro k, =0 ¥ k,=]1 ¥ npw 3aMeHe HOPMHDOBAaHHOIO Be€Ca OaHHOH YacCTH

KOHCTPYKIIHH .

[lockonbky pedopmalus, BbI3bIBaEMas MOBUXKECHHEM TIPYHTa BO BpeMsA 3eMICTPACEHHA,

COCpPeNOTaudBaeTCss Ha YPOBHE, KOTODBIH MMEET HM3KYIO XECTKOCTh, 3Ha4YeHHe k. — mmm Kk,

CIENyeT OnpeneIsaiTh C YYeTOM TaKHX XapaKTEPHCTHK.
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Ilpunaoxenue K
(MHQOPMALHOHHOE)

KOMIIOHEHTHI CeHCMHYECKOro BO3AeHCTBHUSA

JIBe rOpU30HTAJILHBIE KOMIIOHEHTEI IOBIJKECHHUS TIPYHTa IPU 3€MJIETPSACEHUM OKAa3bIBalOT BIHSHHE Ha
CyMMapHBble CEHCMHUYECKHE BO3IEHCTBHS, OKa3bIBacMble Ha KOHCTPYKIHIO, HAIpUMED:

a) KPYTSALINHA MOMEHT KOHCTPYKIIUHY IIpY ABYHAIIPABJICHHOM 3KCHEHTPUCHUTETE;

b) oceBas cuia YrioOBBIX KOJOHH.

Korna I1Be rOpH30OHTAIbHBIE KOMIIOHEHTEI CEHCMUYECKOro BO3ACHCTBHA oOo3HavaroTcs Kak Ex m Ey
COrJIACHO OPTOTOHAIBHBIM OCAM X-Y, HAIpaBJICHHA KOTOPBIX OTPaXarOT CXEMY KOHCTPYKIHMH, TO
HHOrJa IJIS NOJIydYeHUs OOLIEro pacueTHOrO CEHCMHYECKOro BO3MEHCTBHA, L, HCIONB3YIOT MeTo.
«KBaApPaTHOTO KOPHS CYMMEBI KBaapartoB». OZHAKO 3TOT METOL YacTO 3aHMXXAeT MaKCHMAaIbHYIO

peaknuio. Bo n3bexanue 3Toil npodneMel peKOMEHAYETCA UCIONB30BaTh CIENYIONIee KBAAPATHIECKOE

CO4YCTAaHHC.

E=.\/_E",§+58EKEY+E§, (E.1)

B TO BpeMs Kak KO3QOHUIMEHT £ MOXET COCTaBNIATEH OT -1 no 1 (& =0 o3HayaeT, YTO UCHONB3YETCA
METOJI «KBaIpaTHOTO0 KOPHS CYMMBI KB3aApaTOB»), 3HAUYEHUE £ OMIIEPUYECKH MOXET OBITH IIPHUHSTO
pasasM 0-0,3.

[Ipubnmxenue mepBoro nopsaka, YKazaHHoe B ypaBHeHHH (E.1), MOXET NpHBECTH K IOIYyYEHHIO

GOpMYJ1, KOTOpPEIE MOTYT OBITH HCIIOJIB30BaHbl BMECTO:

E=E, +AE,; E=1E +E, (E-2)

3uayenue A MoxeT ObITh MpHHATO paBHEM 0,3 - 0,5.

Ha pucynxe E.1 mokazana B3ammocBsasp E/E_ Ha ocHoBe E /E_ cormacHo ypasHeHuaM (E.1 )

(E.2).
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Eq-(E.):£=0, €

0.3

1.5

\[ii ] i Eq- (E.2): A =0.,/- A=0.5
()

0.5

O 0.2 0.4 0.6 0.8 1
Ey/EX

Pucynok E.1 - BzaumocBs3s Mexay % Ha OCHOBE E% corjacHo ypasuenusm (E.1) u (E.2)

BeprukanbHas xoMmroHeHTa E, 0OBMHO He paccMarpuBaeTcs noApodHO. OZHAKO OHA YIHTHIBAETCA
IIpU ee HaubOolee HEOMAroNpHITHOM 3HAYCHUH, HAIPUMED:

a) B ClIy4ae IpeBapUTEIbHO HANPSOKEHHBIX KOHCTPYKITHH;

b) B ciiyyae ropHU30HTANIbHBIX 3JIEMEHTOB KOHCTPYKIHH, HMEIOIOUX IpPOJIETEI B cBETY 6onee 20 M;

C) IPH OPUMEHESHUH KOHCTPYKIIHK ¢ OONBIIMME apOYHBIMH YCHITHIMHE;

d) B CIyyae KOHCOJIBHBIX 2JIEMEHTOB;

€) B Cllydae OETOHHBIX CTOEK M CTEH JKECTKOCTH, MOABEPracMbIX BO3IAEHCTBHIO OONBIIMX CHII CIBHIA,
OCODEHHO Ha KOHTAKTHBIX [TOBEPXHOCTIX KOHCTPYKIIHH.

BepTukaibHOoe MakCHMaNbHOE YCKOpEHHE TpYHTA MOXET OBITh NpPHHATO paBHBIM  1/2-2/3
FOPH3OHTANBLHOI0 MaKCHMAJIBHOTO YCKOPEHHS rpyHTa. OQHAKO CIenyeT IIOMHHUTDH, YTO BEPTUKAIBLHOE
YCKOPEHHE MOXET IIPEBBIIIATH TOPHU3OHTAIFHOE BOMM3H SIUIIEHTPA, BO3ZHUKAIOUIETO IIPH HOPMAJILHBIX

3EMIIETPACEHUNAX.
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IIpunoxenne F
(MHQOPMAITMOHHOE)

MoMeHTBl KpYy4yeHHS

MOMEHT Kpy4YeHHs 1-I0 YPOBHS KOHCTPYKUHH M,, KOTODEBIH OOBIYHO BBIYHCISETCA B KAXKIOM

HallPaBJICHHH MPAMOYTOJBHBIX OCEH KOHCTPYKLIMM X M Y, CXEMAaTHYeCKH IIOKA3aHHBIX Ha puc. F.1.

MOXKHO OUPENCIHNTD 110 GOpMYIIE:

M, =V,e , (F.1)
rne V, - CHIIa CeHCMHYECKOI'0 CIBHUIA 1 —OI'0 YPOBHS
V.= LF,, (E.2)

=1

rac 11 - KOJIHYECTBO ypOBHeﬁ Hal OCHOBAHHUCM

1 2
y
I

ol
‘r
B %=

O003HaYeHUS:
1 CTeHa »KeCTKOCTH

2 Crolika

Pucynok F.1 - Ilenrp maccebl G, HeHTp sKecTKOCTH R M 3KCHEHTPHCHTET €, €,

Koadduunent nuHAMHYECKOro YBeJIMYEHMs YKa3blBAeTCs B HAMOHANBLHBIX HOPMAaX WM JPYTHX

HalMOHANIbHBIX JOKyMeHTax. Hanpumep, 3Ta BeNIHYMHA MOXET NPUHHUMATE 3HAUYEHUS ot | mo 2.
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Jlonmyckaercsl, 4YTO CIY4YaHHBIH 3KCIEHTPHCHUTET, KOTOPBIH BKIJIIOYACT HETOYHOCTHE PaCYECTHOIO
JKCUCHTPHCHUTETA, 4 TAKXKE BpalliarolMecs KOMIIOBECHTHI ABHKECHHS 3€MJTH, COCTABIAET He MeHee (0,05
OT pa3Mepa KOHCTPYKIIHH, NEePICHAUKYISPHOH HapaBiCHUIO NIPUsIaracMbiX CHIL.

[IpO4HOCTL M MMIACTHYHOCTH 3JIEMEHTOB KOHCTPYKLHMH AOIKHBI OBITH COIJIACOBAaHLI B JOCTATOYHOM
CTCIEHU C YYETOM KpYTAIIEro MOMEHTA, KOTOPBIH YCHAMBAET CECHCMHYCCKHE BO3ICHCTBUS Ha

3JIEMEHTHI KOHCTPYKLIUH.



Ipunoxxenne G
(MH(DOPMALIHOHHOE)

JAnHaMHyeckass peaklHs

G.1 AHaJU3 CIeKTpa peaKmHH

Ecnp 4acTOThl €CTECTBEHHOHM BHOpalMM I pa3sHBIX PEXXHMOB HE pacloONOXEHbl OJIM3KO APYr K
Apyry, TO COYE€TaHHUE IJIA ONpPENCICHUS MAaKCUMAIbHOMN BEJIMYUHBI PEaKIUH OOBIYHO MOJIYYaroT IO

cnenyromen Gpopmyie (METON «kKOPEHDL KBAOpPaTHEIM CYMMEBI KBaIPaTOB»):

S=1/§S}‘", (G.1)

re S —MakKCUMalIbHas paccMaTpuBacMas BEIUINHA PEaKvy;
S, — MakCUMaJibHas BEJMYNHA peaKklHH B 1 -OM peXXKHMe BUOpAIIHH.
Korma 4acTtoThl eCTeCTBEHHOM BHOpanuu IS ABYX WiH Doliee peXMMOB PaclONI0XEHEI OIH3KO APYT

K Opyry, CodeTaHue TMOoJy4daroT Mo opMmyne (MeTON «HOJHas KBaapaTHYHAas KOMOHHAIHI»),

OCHOBAaHHOH Ha TEOPHH CIy4YAHHBIX BHOPAITHH:

_
n n
S=.12 2SipPiiSk (G.2)
Vislk=1
3/2
8 J&iCk(&i+x8 )X
Pik =7 , \/ l 1 "';“"‘""‘;‘"“‘;“; ; (G.3)
(I‘X )2+4§i§kx(1+x )+4(E-»i +§k)x
rae €.& - koD PHIMEHTHI 3aTyYXaHHUA O 1-T0 H K-0ro peXXUMOB, COOTBETCTBEHHO;

X, - OTHOINEHHE YaCTOTHI €CTECTBEHHOHN BHOpAILlMH A1 1 -TO peXXHMa K 4acTOTE €CTECTBCHHOU

BHOpauuu s k- oro pexuma.

Hius  ypaBHemmiét (G.1) u (G.2) CIeAyeT Y4YHMTBIBaTh BCE PEXHUMEL, CIIOCOOCTBYIOLIHE
3HAYUTENRHOMY YCHIICHHIO OOIIeH peaklWMyd KOHCTPYKUIHH. BenuuuHy peakiMH B KaXXIOM pEeXHME
BHOpalluy cliefyeT ONpefeNiaTh MO KOHKPETHOMY CIEKTPY pPEakIHM IS JaHHOTO CTPOUTEBHOTO
y4aCTKa, YCTAaHOBJIEHHOIO JJISI STOH LIENIH.

[Ipy oTCyTcTBHM Takoro cmekTpa MOXHO HCIOJb30BaTb  HOPMHPOBAHHBIH pPACYETHBIH CIEKTp

PEaKUMH, yKazaHHOM B mpuyioxeHuu C.
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G.2 AHaju3 KapTHHbI H3MeHEHHSI N0 BpPeMEHH

G.2.1 Tunbl MoeJiedl KOHCTPYKIHMH

Monaenu KOHCTPYKIHMH CJIEAYET BBIOMpaTh B 3aBHCHMOCTH OT HEJIM NPOBENEHHS aHaNIH3a. B
OCHOBHOM MOJEJIH, IPDHMEHAEMBIE B 3TOM aHaIM3e, TAKHE XKe, KaK T€, KOTOphIE HCIOJb30BAIMCE IIDH

aHaJTH3€ CNIEKTPa peakUMH. HeKoTopele IpUMEpHI TakuX MOJIeNel moka3aHel Ha pucyHkax G.1 u G.2

1
% 7
2 D

3
J 5

2
Y 77
Z %

a) MOJEJIb CABHIa b) Mozens caBHra C) YIpoIlieHHas IpOCTPAHCTBEHHAS
n3ruda MOJIEJIb

1) macca Ha yposHe (1+1)

2) Macca Ha YpOBHE 1

3) Ipy>XHHa, S3KBUBAICHTHAs COBUIY
4) npyX#uHa CIBHra

>) H30THyTAad MpYyXHHA

Pucynok G.1 - Ilpumepsl MoJeed KOHCTPYKIHMH

Bo MHOrux cnyvasx mis 3maHuil HeOONBINOH W CpemHEH BBICOTHI IIPUMEHSIOTCS MOJIEIH CABUTrA C
OTHOpPa3sMEpPHOM COCpegOTOYEHHOH MAacCoM, B KOTOPBIX COCPENOTOYECHHAs Macca NIpeACcTaBIsieT CoOOM
MACCy KaXXHOro 3Taxa, a OOKOBAs JXKECTKOCTh ASTAKEM CUUTACTCA HECBAZAHHOM MJIM HE3aBUCHUMOU
(puc.G.1 a). JIns BBICOTHBIX 3JaHHMH M CTEP)KHEBBHIX KOHCTPYKIHH (B KOTOPHIX OTHOIIEHHUE BBICOTHI K
[IMpHHE m[peBblmacT HHPPY 3) peKOMEHAYeTCsA HCIOJL30BaTh MOJENM CHBHUIa-U3ruda ¢ yuyeToM
OCeBOH nedopManudd KOJOHH MM JedopManuy OONHOro u3ruba koHCTpykuuu (puc.G.l b).
VI3rubHyI0 )KeCTKOCTh MOXHO pacCMaTpHBaTh Kak YIpPYTYIO, JaXke B JHana3oHE KECTKOCTH CIBHIa,
BRIXOIALIEM 3a Mpedesbl YIIPYrocTH. YIIPOIIEHHBIE TPeXIpOCTpaHCTBEHHBlE Monenu (puc.G.l1 c)
HCIIONB3YIOTCA OIS OLEHKH peaKlUud KOHCTPYKIHU Ha KPYTALUUH MOMEHT.

Ha puc.G.2 MOXHO BMAETh KMacCHOHUKALMUIO MOZENEH C TOUKH 3PEHHsS B3aMMOCBA3H KOHCTPYKIMH C

PYHTOM.
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BooO1ine MOXKHO HCIIONIB30BaTh MOJENH, YKpPEINIeHHble Yy ocHOoBaHHA (puc.G. 2 a).

[Ilpy pacCMOTPEHHH pE3yJbTaTOB IPYHTOBONO  COOTBETCTBHS MOXHO HCHOJb30BATh MOJIENH,
ka4arolMecs B IOPU3OHTANHFHOM M BEPTHKATHPHOM HANpaBJICHHAX, KOTOPBIE CONEPXAT NIPYKUHEI,
Ka4arolHecss IO FOPH3OHTAJIH, IIPYKHHBI Ka4aloIHeCd 110 BEPTHKAIM HIIH COYETaHHE 3THUX IPY)XUH
(puc.G.2 b).

[Ipu onipeAENCHUM OBHXEHUS ITPYHTA BO BPEMS 3EMICTPICEHHS Ha YPOBHE KOPEHHOHM ITIOPOIBI MOXHO

HCIIOAB30BaTh MOLASIH B3aUMOCBA3YM KOHCTPYKIHMHU € IpyHTOM (pHC.G. 2 ¢).

G.2.2 XapakTepHCTHKH BOCCTAHABJHBAKINEH CHJIbI

XoTs JI00BIE, B OCHOBHOM, XapaKTEPHCTHKH BOCCTAHABIHBAIOUIEH CHIIBI CUHTAIOTCHA IIPHEMIIEMBIMHU,
OHH OOJDKHBI OBITH YIPYrO-IIMACTHYHBIME. Y IIPYTUE MOAENH MOXHO IIPUMEHSATE B TOM ClIyyae, Korna
HE OXKHIACTCA HIH IIOYTH OrpaHHYIUBACTCA peaklys B IHANa30HE, KOTOPhIA BBIXONHT 33 IIpeHebl
ynpyroctu. Boobiue, a8 CTaIbHBIX 3JIEMEHTOR IPHMEHAIOTCS ABYXJIHHEHHBIE HJIM TPEXJIHMHEMHEIE
MOJIEJIM C XapaKTECpHCTHKaMM BoccTaHaBimuBaromedl cuibl (puc.G.3 a). Jlng xene300€TOHHEBIX
3JEMEHTOB IIPUMEHSIOTCS TPEXJIMHEHHEBIE MOLEIH ¢ MOHIKCHHBIMH XapakTepucTHKaMu (puc.G.3 b),
[IOCKONBKY CHIDKEHHE JKECTKOCTH 3THX OJJIEMEHTOB MOXHO  HE IPHHAMATL BO BHUMAaHHE
([Ipennaraercs HCIOJB30BAHHE MHOTHUX IPYTHX BHAOB XapaKTEPHCTHK BOCCTAHABIIMBAIOIUEH CHIIB,
no3TOMY pUCyHKH (puc.G. 3 a ¥ puc.G. 3 b ABIAIOTCS TOMLKO IpPHUMEPaMH).

YOopyro-miacTU4YHbEIE XapaKTEPUCTHKM BOCCTAHABIMBAIOUIEH CHJIBL, KOTOpPBIE NOPEACTABISIOT
B3aHMMOCBA3bL MEXIAY CHJIOH OOKOBOIO CHOBHI2 H MEXITOKHBIM CMEIICHHUEM, DPEKOMEHIYETCS
YCTaHaBJIMBaTh MyTEM IIPOBEICHUSA aHAIMU3a BO3ACHCTBHS BO3pAaCTaHHS CTaTHYECKOHM HArpy3kKd Ha
KapKac BCEM KOHCTpYKUuH. [Ipu mpoBeeHHH aHanmu3a AOIMYCKAeTCA, YTO pacrpeneiicHue O0KOBBIX
CUJI WJIH CHJI COBHIA IPOINOPLUHOHAIBHO PACHPEACICHUIO, IPEACTABIEHHOMY B MPHIOXEHUH D, unu
MONYYCHHOMY METOJOM «KBaIpaTHOTO KOpPHA CYMMBI KBaJIpaTOB» HJIH METOOOM «IOJIHOH
KBaJIpaTH4YEeCKON KoMOMHauHuy». TaKkxke MOXKHO JOHMYCTHTh, YTO BMECTO pacnpencneHuss OOKOBBIX CHII

MM CHJI CHBMIa, pacnpelercHde OOKOBBIX CMEIICHHM  IIPOIOPIHOHAIBHO paclpeleIeHHIM,

BBbI3bIBAEMbIM paCUYCTHHIMH OOKOBBIMH CHJIAMHM HIIH CHJIAMH CIBHTIa.



1)
2)
3)
4)
=)
6)
/)

a) MOOENb, YKpEMeH- b) Monaens, Kadaro- C) MOJIEJIhL B3aHMMOCBA3H
Hasl Y OCHOBaHHSA miasgcs B FOPHU3OH-

TAIHHOM H BEPTHKA-
JILHOM HAaIlpaBJICHHIX

YPOBEHL I'PYHTA

MPY>XHHA, IBUTAKOIASACS B TOPU30HTAIEHOM HAIIPaBJICHHH

IpYy>XHUHA, IBUTAIOIIASACS B BEPTHKAILHOM HalpaBJICHUH

cBadg

OyHIaMeHT/OCHOBaHHE

[PYHT

KOpEeHHas NopoJa

Pucynoxk G.2 - Ilpumepbl Mogesiedl ¢ TOYKH 3pEHHS  B3aHMOACHCTBHSA
KOHCTPYKIHH € IPYHTOM

/4

a) TpexJIMHEeHHas MOIEJb b) Momenp TpeXIUHENHAA C IOHUXECHHBIMU
XapaKTEPUCTUKAMHU

Pucynok G. 3 - IlpumMepsbl Moaesiell ¢ XapaKTepPHCTHKAMM BOCCTAaHABJHBaomiel CHJIbI.



G.2.3 Beoa naHHBIX, KacalmHXcs ABHKEHHS IPYHTA NPH 3eMJIeTPSICEHHU H
G.2.3.1 3aperucrpupoBaHHbI¢ IBHXKEHHSA IPYHTA MNPH 3eMJIETPACEHHM

Iipu UCIIONB30BAHUM 3aPETUCTPUPOBAHHLIX JABM)KCHHH TIPYHTA B KAYECTBE BBOJAMMBIX JAHHBIX, OHH
JIOJDKHBI ObITh TaPUPOBaHbI COOTBETCTBYIOIINM 00pa3oM.

BooOb1ile, 3alTHCH YCKOPEHHS TapUPYIOTCS Tak, YTOOBI HMETh OJHY U TY )K€ MaKCHMAJILHYIO CKOPOCTh
BO HM30€XaHHE BO3HHUKHOBEHHS] (IIOKTyalluH B IIpollecce peaknuH. Takoe TapUpoBaHHe [jid
MaKCHMAaJIbHOH CKOPOCTH UMEET CYLIECTBEHHOE 3HAYCHHE MIPU OLICHKE CEUCMUYECKHX BO3NEHCTBHI HA
KOHCTPYKIIMIO ¢ ©OoJiee IIUTENbHBIM IHHEPUOJAOM €CTECTBCHHOM BHOpamuud QyHIaAMEHTa. OTO
00yCIIOBIIEHO TEM, YTO I KOHCTPYKUIHH C [EPHOAOM €CTECTBEHHBIX KojeOaHHH, MpeBsIIaomum 2
CEKYHIbI, HaOMIOOaercs dYpe3MepHas (QIIOKTyalds peaklMH, eClH 3anucCH MOBHXKCHHS TIPyHTa
TAPHPYIOTCA M0 ¥X MAKCUMANbHOMY YCKOpEHHUIO. JJaxke eclM 3alMCH  TapHPYIOTCS IO MAaKCHMAaILHOMH
CKOPOCTH, TO Ha PEAKIIMIO KOHCTPYKIIMH OKa3bIBAIOT BIIHSHHE MAKCHMYMBI H MHHHMYMBI B CHOEKTpax
3anuced peakumu. CleIoBaTENIBHO, IIPH OUEHKE pEakIUH CIeAYET IIOMHHTEL, YTO HCIIOJIL30BaHUE
3aMUCer MNBHIKCHUS TPYHTa IpU 3EMICTPACEHHMHA WHOINA NPUBOMMT K Pe3ynbTaTaM, 3aBUCSINUM OT
KOHKPETHBIX XapaKTCpPUCTHK 3alHuCel, KOTOphlE HE MOILYT HMETh MeCcTa Ha JaHHOM Yy4acTKe

3aCTPOHKH.

G.2.3.2 MopeaupoBaHHbie ABMKEHUA TPYHTA NPH 3eMJIeTPACEHUH

MojenrpoBaHHbIE ABHKEHHUS IDYHTA MOT'YT YCTAHABIMBATHLCS JMOO HA YpOBHE NOBEPXHOCTH TPYHTA,
b0 Ha ypoBHE KOpeHHOH mopozpl. bojee nenecoobpa3HO YCTaHABIMBATbL MOJEIHPOBAHHBIE
ABYIKCHUS I'PYHTA HA YPOBHE KOPEHHOM IIOPOABI, KOTOPYIO MOXHO HCIIONIb30BaTh HEMOCPEACTBEHHO
Mp¥ PaCCMOTPEHHH MOJEIIH B3aMMOCBS3H I'PYHT-KOHCTPYKIUS. [1pH yCTaHOBIEHHH OBHXKEHUH [PYHTA
Ha YPOBHE NOBEPXHOCTH I'PYHTAa, OHH HODKHBI OTpaXaTh JUHAMUYECKUE XapaKTEPUCTUKH IPYHTA.
Vinorga nmBwkeHUs rpyHTa IpH 3eMJIETPSCEHHHM, YCTAaHOBJIEHHEBIE Ha YpPOBHE KOPEHHOHM IIOPOJEL,
HCIOJB3YIOTCSE B BHAE HEMOCPEACTBEHHO BBOAUMBIX MOAHHBIX MIA MOAENeH, YKPEIJICHHBIX ¥
OCHOBaHHs, MpH YMHOXeHHH HX Ha kodpduument 2,0. He pexoMeHnpyeTcs HCHOIB30BaTh 3TOT
YOPOIIEHHBIH METO/I, €CIIM HE HCCIAEAYIOTCA MOTHOCTHIO NUHAMHUYECKHE XapaKTEPUCTHKY I'PYHTa U HE
[IOATBEPXKAACTCS NPaBUJILHOCTh KOIPOUIHECHTa TApUPOBaHH.

CrekTp peakimu IS MOAEHHUPOBAHHEBIX JBH)KEHHH rpYHTa, OUpENENICHHBIX Ha YPOBHE IIOBEPXHOCTH
CPYHTa HJIM Ha ypPOBHE KOPEHHOM MOPOAbI, JOJDKEH HMETh CIIIAXKEHHYIO GOPMY M MOXKET MPHUHHUMATE
CIEAYIOUYIO YIPOMIEHHYIO (POPMY:

- IOCTOSIHHAS peaKUMs YCKOPEHHs JUIA IEPHOJOB €CTECTBEHHEIX KoyeOanuil He boyee yeM ¢ ;

- IOCTOsAAHHAA peaKlMs CKOPOCTH [JIs IEPHOJOB ECTECTBEHHBIX KOJIEOAHUH, NpeBblatomux I .

44



[leppon yrinoBeIX KojieOaHuH, 1., ClieqyeT OonpenensaTe ¢ YYETOM BO3AECHCTBHUA COCTOSHHS I'DYHTA Ha

y4aCTKe 3aCTPOHKH.

G.2.4 PaccMoTpeHHe HAIEKHOCTH KOHCTPYKIHH

Kak # IIpH 9KBHB&JIEHTHOM CTATHYECKOM aHAIM3€, HaMEXKHOCTh KOHCTPYKIIUH CIIENYET YIUTHIBATE IIPH
TUHAMHYECKOM aHanu3e, HalpHMep, TapUPOBAHHWE BBOIHBIX JAHHBIX JBHXXEHHS TPYHTA C [IOMOIIBIO
COOTBETCTBYIOLIET0 KOIQPUUUEHTA, KOTOPHIM S3KBUBAJIECHTCH KO3(QUIHEHTaM Harpy3KH, OIIMCAHHBIM

B IIPUIIOXKEHUH A.
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IIpunoxenne H
(MH(OpPMAIIHOHHOE)

Ko3pduuueHT 3atyxanusa

[Ipouecc 3atyxaHus KonebaHuy B KOHCTPYKIMSIX BKIIOYAET CISAYIONIHE 3TABI:

- BHYTpEHHee 3aTyxaHue KoJcOaHHH HECYIUMX JJIEMEHTOB KOHCTPYKUHHM (SJIEMEHTOB W
COCIUHUTENBHBIX NeTaneH);

- TUCTEpPE3UCHOE 3aTyxaHue KonecOaHH#, CBA3AHHOE C YIPYro - INIACTHUYHBIMH XapaKTEPHCTHKAMMU
BOCCTAHABJIMBArOIICH CUJIBI;

- 3aTyXaHue KoiebaHut, 00YCIIOBICHHOE HEHECYIUMH 3JIEMEHTAMH KOHCTPYKIIHH;

- 3aTyXaHHe KosebaHui, 00yCIOBIEHHOE YXOAOM 3HEPI'HH B I'PYHT.

B o0meM, 3TH TUNOBI 3aTyxaHUg KoneOaHUil (KpoMe TUCTEPE3HCHOro) IpH JTHHAMHUYECKOM aHAIU3E
BRIPAXKAIOTCS KO3(PODHUIIMEHTAMH BS3KOI'0 3aTyXaHHusd. | MCTEpe3HCHOE 3aTyXaHHE MOXHO VUHMTEIBATh
KaK 4acTh BA3KOIO 3aTyYXaHUS B SKBHBANCHTHHIX JIMHEHHBIX MOIENAX, IPYTHMH CIOBaMH, 3TOT BHL
3aTYXaHUs ClIeNyeT BKIIOYATh B YOPYIro- IUTACTHYHEBIE XapaKTEPHCTHKH BOCCTAHABIIMBAIOIIEH CHIIBI.
PesynpraTel AHHAMHYECKHUX UCHBITAHMU ¥ U3MEPEHHUN MOKa3alH, YTO BEIHYHMHA YaCTH KPUTHUYECKOIO
3aryxaHus (Koaddunuent 3aryxanus) cocrasisger 0,01-0,10. Ota BenuuuHa yBEIIMYUBAECTCS MpPH
BO3pACTaHHM 4YaCTOTBI, HO IpH Oonpmimx kojebanusax. Ilpu pacdere BeTpoOBBEIX BO3NEHCTBUN HACTO
HCIONB3YIOT Ko3(PduuueHT 3aryxaHus, paBHbId 0,01. llpu onenke ceHCMHYECKHX BO3OAEHCTBHH,
KOrAa paccMmarpuBaeTcs OoJiee BBICOKAsS BEHMYMHA AedopMariviM, IS KO3QQHUIMEHTA 3aTyXaHUsd
MOXXHO HCITIOJIb30BaTh Oollee BhicoKoe 3HadeHue. [Ipu pacyere KOHCTPYKUUH KO3QPHUIUUEHT 3aTyXaHHUsA
IJI1 OCHOBHOI'O peXHMa KOHCTPYKIIMM HpaBHIbHOH (Qopmbl npuHHMarOT pasHeM 0,02 — 0,05 B

3aBHCHMOCTH OT THIIA KOHCTPYKIIHH. OnHo¥ H3 KJJaCCHYECKUX MAaTpPHII 3aTYXaHHA ABJIACTCA 3aTYXAHHUC

Peiinaiira, nns KoToporo npuMeHseTcs cnenyomas Marpuna [Cl:
[C] = a”[M] + a,[K] : (H.1)
rae
[M] - maTpua maccer;
(K] - maTtpuna xecTKoCTH;
3, ¥ 2] ABIAIOTCS KO3 (HIMEHTAMH, KOTOPblE ONPEIE/IOTCS B 3aBUCHUMOCTH OT KO3((HIIMEHTOB

3aTyXaHHs O OBYX Pa3HBIX PEXXHUMOB.

C NOMOLIBIO BBILUEYKA3aHHOM MaTpHIILl 3aTYXaHHUs HEJb3sS ONpPEAENUTH KO3(PPUUIMEHTH 3aTyXaHHU
I ApPYTUX pEXUMOB, 32 HCKINYEHHEM [ABYX PpEXHUMOB, pacCMaTpHBAeMbIX AJist OIPENCTICHUSA
KOOQOHULUMEHTOB &, M a, B Takux ciIy4agx MOXHO NPUMEHSTH IpYyrue Marpulbl 3aTyxXasus, B

KOTOPBIX THIOBbIE KOYQPHUUHUEHTHI 3aTyXaHHsA ONPENENATCS OTIACAbHO AJIsi MHOXECTBA PEXHUMOB.
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JInsd KOHCTPYKLIMH, KOTOpble HMEIOT HEeOOJBIIOE KOJNHYECTBO MCTOYHHKOB Ul (QPHKIHOHHOIO
rallfeHusl SHEPrHuU MOTOKa, KaK HAIpHMEp, IJIs1 CBapHBIX KOHCTPYKLMH O€3 H30JIALHH, Tpedyrorcs
Hosiee HH3KHE BEIMYHHBI 3aTYXaHHS, TOrJa Kak Uil KOHCTPYKUHH ¢ OOJIBIIIHM KOJMYECTBOM TAaKHX
MCTOYHHMKOB TPE€HHs, KaK HallpUMEp, VIS 34aHHM C JCPSBAHHOM OOIIMBKOM, MOXXHO HCIIONH30BAaTh
Hosiee BBICOKHE BEIHYHHBI 3aTyXaHHA. CreAyeT OTMETHTh, YTO KO3(P@UIIMEHT 3aTyXaHHSI 3aBHCHT OT
KOH(QHUTYpalUMH KOHCTPYKIMH, a TAKXKe OT ee THIIA.

Ha BenuWumHY pacdyeTHOH CEHCMHYECKOH CHIBl 3HAYHUTEIBHOEC BIIMSHUE OKa3bIBAaCT 3HAYEHUE
kodpduiueHTa 3aryxanus. K coxaneHHo, CymecTByeT MHOI'O IIPOOENIOB B OTHOIIEHHH NPUPOABI
3aTyXaHMsd, YTO CO3JacT 3HAYMTCIbHYIO HEONPENENcHHOCTE B OTHOWICHHUH OMNpEACICHHS
ko3 duIueHTa 3aTyxanus. Benuauna opauHaTh Kro HOPMHPOBAHHOI'O pacYeTHOrO CIEKTPA PEaKIIUK
npu ko3dduuuerTax 3aryxanus, pasueix 0,01 u 0,10, Bospacraer B ~ 1,5-2,0 pasa u B 0,7-0,8 pasa,
COOTBETCTBEHHO, IpH KodddunmeHTe 3aryxanus, pasHoMm 0,05 (puc. C.1). BiausHue BsA3KOro

3aTYXAHHUA Ha 06[[[y1-0 P€aKIHUIO CTAHOBHTCA MECHCC 3HAYHUTCIILHBIM IIDH BO3PDACTAaHHH I'HCTECPC3HCHOTO

3aTyXaHHA.
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IIpnaoxenue 1
(MUHQOPMAIHOHHOE)

CucreMsl yiipaBJieHHsl peaKliHe

B nociengee BpeMs CUCTEMEBI YIIPAaBJICHUS peakiuei, BKIIoYas CEHCMHYECKYIO H30MAIHIO, Bce Ooiiee
yalue MOPHMEHSAIOTCA O pa3HbIX BHOOB KOHCTPYKUHH, HalpuMeEp, Ul 30aHHM, aBTOJOPOXHBIX
MOCTOB H CHUJIOBBIX YCTaHOBOK. CHCTEME! YIIpaBICHUSA peakiuel HCIIOIL3YIOTCS HE TONBKO IS HOBBIX
KOHCTPYKLHH, HO TaKXe i MOOUQHUIMPOBAHHS CYIIECTBYIOMMUX BUIOB KOHCTpYKIuH. CylnecTByer
HECKOJIbKO CHCTEM YIIPaBJICHHUA peakIueH i 3allUThl HMMYIIECTBA, HaXOIMINErocs BHYTPH
COOPYXEHUSA, U30JIMPYIOUIUX NEPEKPEITHA, Ha KOTOPhIX PACIIOJIOXKEHO 3TO UMYIIECTBO M T.I.

CHCTEMB! YIIpaBlIeHUS peakIuell KIacCUQUUHPYIOTCSA, KaKk MokKa3zaHO Ha pucyHkax [.1 m 1.2. Bce
CHCTEMBI, KpPOME aKTHBHELIX (M KOMOMHHUPOBAHHLIX), MOI'YT OBITE IIpEBpAIleHb] B IIACCHBHBIE CHCTEMBI
ylpaBieHus peaknuei. CelcMHYecKass H30JLIMs OO/DKHE CHIDKATh PEaKIUI0 KOHCTPYKIHH 3a CYeT
BUOPOHM3OJIUPYIOIIMX OCHOBBI KOTOPBIE OOBIMHO YCTaHABIMBAIOTCA MEXIOY (QyHIAMEHTOM H
KOHCTpYKuHeH. [lockonbKy BHOPOH3OMUDPYIOIIHE OCHOBBLI YIUIMHSIOT IIEPHON €CTECTBEHHBIX
konebaHul KOHCTPYKIIMH, a TacHTeNM KOJeOaHuH YCHIHMBAIOT 3aTyxXaHHe, peakIHus YCKOpeHHd
CHH)KAETCs, KaK [OKa3aHo Ha pHuc. [.4, HO HA YpOBHE YCTAHOBNECHHOU BHOPOHU3OIUPYIOUICH OMIOPHI
BO3HHKAET OTHOCHUTENBbHO Ooybmoe cMemieHue. /Ui ylpaBlCeHHSA PEaKIUEH Takke IPUMEHSIOTCH
YCTPOMCTBA, IOINOMIAINHE SHEPIrui0, H MOINOJHHUTENRHLIE MACChl i1 KOHCTPYKIIHM. Y CTPOHCTBA,
[IOrJIOLIAIOIIIME DHEPrHIO, YBEIHYMBAIOT 3aTyXaHHE KOJIeOaHUH KOHCTPYKUUHM 34 CYET IUIACTHYECKOM
neopManuHd HMIH BI3KOCTHOIO COIIPOTHUBJIEHHS YCTPOHCTB. Peakinusa KOHCTPYKIMH Takxe
yMEHBIIAETCA 3a CUeT BHOpalMe IOMOJHUTENBHBIX MAacC WM JKHIKMX MaTepUasioB. AKTUBHEIE
CHUCTEMBI YIIPaBJICHUS peakiUed CHHXKAIOT PEaKUMIO KOHCTPYKIIHH, BBI3BIBAEMYIO 3eMJIETPSCEHUSIMH
H BeTpaMH 3a CYET HCIOJIB30BAHHA MOMNOJHUTENBHEIX MAacC, pETYIHPYEMBIX KOMIILIOTEPOM, HIIH 3a
CYET [IPUMEHEHUS [IPeIBAPUTEIIFHO HAIIPSHKEHHEIX apMaTyp.

CucTeMsl yrpaBJieHHs peaklHeld MPUMEHSIOTCS OIS CHHDKEHHS PeaKUHMH NEePEeKPhITHH H YMCHbIICHU
BHYTPHITXHOIO TOPH30HTAILHOrO nporuba. CHIKECHHE peaklHH MEPEKPBITHH MOXET O0ECHeYHTh
ceficMHUYeckyro 0e30IacHOCTh, YJIYUIOUThH IpeOblBaHHe JIOACH B 3JaHHH, CHH3HTL OECIOKOHCTBO
II0OEH, NpeJOoTBPaTHTh Mebelb OT maacHus U T.X. CHHXKEHHME BHYTPHITAXHOTO IOPH3OHTAIBHOIO
nporuba MOXET MPHBECTH K COKPAIICHHUIO KOJHYECTBA NPHMEHAEMOI0 CTPOMUTCIBHOIO Marepuala,
CHH3UTh CTEIEHb [TOBPEXKICHUSA HEHECYHIMX 3JIEeMEHTOB KOHCTPYKUMH, YBEIUYHTEL CTENEHEL CBOOOIEBI
pacyeTa KOHCTpYKUHMH U T.J. HeKoTopble CHCTEMBI YIPaBIEHHS peaKuueHd MOryT OBITE OYEeHb HIIH He
OueHb 3PDEeKTUBHBIMM B 3aBUCHMMOCTH OT THIOB KOHCTPYKUHMH, BHIOB TIDYHTa, 4YaCTOTHbIX

XapaKTEPUCTHK ABHMXEHHUS 3€MIH, OT CAMOU CHCTEMBI YIIpaBIE€HHUS PEAaKUHEH U T I

+8



[Ipu pacueTe 3THX CHCTEM CIIEAYET YYHUTHLIBATH MEXAHUUYECKHE XapaKTEPHCTHKH BHOPOH3O0IHD YIOLIUX
OCHOB HMJIM  JOIONHHUTEJBHBIX YCTPOWCTB, HalpuMep, THUCTEPE3UCHBIX, QOPUKIHOHHBIX M
rUAPABJIMYECKHX Tracuteneil konebaHuii. [Ing OSTHX CHCTEM MPEAINOYTHTEIbHEE OCYIECTBIATH
IMHAMHMYECKHH  aHamm3, IIOCKOJBKY  XapaKTepUCTHKM  BOCCTAHABIMBAIOMIEH  CHJIBI  AJId
BUOPOU3ONHPYIOIIUX OCHOB M YCTPOHCTB OKa3pIBAIOT OOJIBIIOE BIHSIHHE HAa XapaKTEPHCTHKH
KOHCTPYKLHH. AHAIMTHYECKHE MOJEIU IJI BHOBb Pa3pabOTAHHLIX MAaTEpUANIOB ClIENYyeT IIPOBEPATH
MyTEM MPOBEACHUS DKCIIEPHMEHTOB.

[lockonbKy Ha 3TH CHCTEMBI MOTYT OKa3bpIBaTh BJIMAHHE OKPYXAIONIUE VCIOBHS, HEOOXOIHMO

YVIHUTBIBATH BO3ACHCTBUSA CTapEHUS, II0JI3YIECTH, YCTATIOCTH MAaTEPHAJIOB, TEMIIEPATYPEI, BJIAarH U T.I.
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Yrapasaeuue
pearmHer

[MacceusHoOe
YOpaBAeHHe

AKTHBHO®
KOoMOHHIPO
BaAHHOe
ypasAeHHe

Pucynok

[llapoBas onopa

Onopa B BiAe CXOAL3fINed
NAA CTUHEL

MexasauiM CROALXEeHUS

MR FaTe Cxoah3sstull caol

CelcMmu —
Yecxan
HIOASITH
- MHOrocAORHan XayqyKoBas
oropa
I'ufras ceas
Ceuxern
[loraomenme
aHeprun OpRXITHOHHETR THI

BasgocTiyerit Tt BR3ROCTHRI® THII

Baaxoynpyrit THn

Tuna Macos 1 OpyRHHE

Boaxefictaue
ACGTIOAHHTeALHON
MaCCH

Tuna MasTHEMRA

BuOpanmun xMAROCTH

[acHTeAr KDACGAHUN B BUAE
AKXTHBHON MACCH

Facirean XOoAeBGaHIli B BHAC
KOMOMHKPOBAHHONA MaCCH

Peryaupo —

Bafue CucreMa nepeMeHHONl XMARKOCTH
AHAKOCTH

PeryAsmpo — AKTHBHAS mpepBapH —

BAHKE CHARL

TeARHO HEHPMEHHM
AapMaTVDa

I.1 - Kunaccndpuxanus cucrem ynpapiieHusl peaxuHei
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a) celcMHUYeCcKast H3OJIALIHS

Obo3HaYenus

1) Bubpupymoias onopa
2) T'acurens xonedaHHi

3) Macca
4) [lpyxuHa

a) MeXaHU3M BO3JIECUCTBHUA MAaCCHI

O0603HaYeHu s

2

1) YyBCTBUTENBHBIN 3NEMEHT

2) CunoBo# npuBOJ

3) Macca
4) Ilpyxuna

5) Kommwrotep

6) Ckoba

| — BpIxmoueao/BKiiodeHo
11 — BxmodeHo/BeIxiIroueHoO

b) mornomenue 3HEPruH

MaCCHhl

Pucynok 1.2 - [IpuMep nacCHBHOH CHCTEMBI YIIPABJICHHS

)

)

-

ﬁ

[

b) ynpaBieHHE XECTKOCTBIO

Pucynok 1.3 - IIpumep akTuBHOM cHCTEMBbI YIIPABJICHUS

C) MeXaHH3M BO3JECHUCTBHSI



HopMupoBaHiias peakliyust YyCKOpPCeHUs

[lepron ecTeCTBEHHBIX KoJeOaHMi, cek

O603Ha4YeHU A
a) Peaxkuus oOLIYHBEIX KOHCTPYKIUH
b) Yupapneune peaxinuei (cM. puc. 1.2 b u ¢)

c) CericMuyeckas: u30Jug (BEOPOH30IUPYIONIasi OCHOBA -+ raCHTeNhb KojiebaHui) (cM.puc. 1.2a)

Pucynok 1.4 - Bo3pelicTBHS cHCTEeM ynpaBJIeHHMS peaKIHed Ha PEAKIHI0 KOHCTPYKLMH

L
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Ilpuaoxenne J
(MH(MOPMALIHOHHOE)

IIapaceilicMuyeckne BO3aelHCTBHA

VICTOYHHKH NTapaceHCMUYECKHX BO3ACHCTBHYU KJIACCUQULUPYIOTCS CIEIYIOIIHM 00pa3oMm:

— IOI3EMHBIE B3PhIBEI;

— IOJ3E€MHBIC TOMYKH OT AESUCTBYIOIIMX (TaK)XE HENECHCTRYIOIIHX ) IAXT;

— HaI3€MHBIE B3PHIBEI (HallpUMeED, KapbepHEBIC pa3paboTKH);

— HaJa3eMHBIE TOMYKH U yaaphl (HanpuMep, NpH 3a0HBaHUM CBa);

— BUOpalMM, BBI3BIBAEMBIE IBIDKECHHEM TPAHCIOPTa M IepeaBaeMble depe3 3eMII0 K 3HaHHAM (0T
[HOCCEHHBIX JOPOT, XKEJIE3HBIX I0POTr, METPO);

~ Opyrye HCTOYHHKH, TaKHE KaK paboTa IpOMBIIUICHHBIX IPEIIPHATHHA, MEXaHU3MOB, H T.]I.

Hixke H3nararoTcs pyKOBOZISINME IPUHIMNOL IO MCIONB30BaHUIO ypaBseHUH (1), (2) umu (3), (4)
IUIA OLIEHKU MapaceiCMHYECKUX BO3ICHCTBHIA:

k, — KO3QQHuIMEeHT pallOHMpOBAaHHUA IIapaceHCMHYECKOH OIIACHOCTH MOXET OBITH B3SIT H3 KapT
pa¥lOHHPOBAHHUS NAapaCEeMCMUYECKOH ONACHOCTH, OTIACIBHO IOJYYEHHBIX B PE3yNbTaTe CHy4YalHBIX
[IPOBEPOK MIIH MYTEM IIPAMBIX H3IMEPECHUH:

Keu, Kes — HpencraBuTeNbHBIE 3HAYEHHS HMHTEHCHBHOCTH IBHDXKEHHS TPYHTa MOIYT OBITH TaKXe
[IOJIy4YEHEI B pe3yJibTaTe CIyYalHBIX IIPOBEPOK HUIM IIYTEM IPSIMBIX HM3MEpPEHUH; CIENYET YYUTHIBATH
TOT (PaKT, YTO BOOOIIE NEepHO/ IOBTOPHBIX KojieOaHUH ABISIETCS OYEHH KODOTKHM II0 CPAaBHEHUIO  C
[IEpUOaAMHE 3EMIISITPSACEHUI;

kKp — KO3(UUHEHT, YYHTHIBAIOMHH OCOOCHHOCTH KOHCTPYKIHH, I CHUDKCHHS PacyeTHBIX CHII,
IPUMEHSETCS TOJBKO B HCKJIIOYHTENBHBIX CIyYassX H 3HAYCHUE €ro He JODKHO ObITh MeHbIie 0,3;

kr — HOpPMHPOBAHHBIM pacYeTHBIH CIIEKTP PEaKIIHH MOXET OBITh B3SAT M3 TINATEJIBHO pa3pabOTaHHBIX
4epTEXEN MIIH OCHOBBIBATHCS HA OTHECIBHO B3ATHIX H3MEPCHHUSX.

HopMHUpOBaHHEIM pacyeTHBIH CIEKTP peakllMy aHallOTHYeH TOMY, KOTOphid u300paxeH Ha puc. C.1.
[lapamMeTpsl AN TOPHBIX B3PBIBOB, HANpuMeEp, (a) B yroibHBIX maxrtax ¥ (b) B IMaxTax mo mRoObrye
MEIH, SIBJISIIOTCS CNEOYHOIHMU:

kro =3; T'c=0,1cex; T=0,3cex ang (a) u0,2cex mig (b) un=0,3.

Bo MHOrux cnyudasix MHOXECTBO KOMIIOHEHTOB TOPH30HTAJIbHBIX M BEPTHKAJIbHBIX HallpaBJICHHUH
NOJDKHBI pacCMaTpHBaThCd OJHOBPEMEHHO, B YACTHOCTH, MJIS OJNHM3KO pacrnoNOXEHHBIX HUCTOYHHMKOB,

CO3MAIOIIMX yAaphl. B ciy4ae, KOrja HET TOYHBIX JAHHBIX MOXHO HCIIOJb30BaTh ypaBHeHHE (E.2)
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bubtaunorpadus

JKBHBAJICHTHbBIX TCDMHHOB.
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