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IlpenucioBue

UCO (MexnyHnaponHas opraHu3aiusi N0 CTaHAAPTH3alMH) OpeAcTaBiifeT coboH denepammio
HAUMOHANBHBIX OpraHoB Mo  craHmaprmsaumd  (kommrersr-wieHs! HWCO). PaspaGorka
MEXIYHapOAHbBIX CTAHAApTOB OOBIMHO OCYINECTBISETCA TeXHHYeCKHMH komuretamu HCO.
Kaxnprit kOMHTET-WIeH MOXET HPHHHMATh yJacTHe B paboTe moboro TEXHHYECKOT0 KOMHUTETA
[0 HHTEpecyIOmEMY €ro Bompocy. MexmyHapomHble OpraHH3alHE, DpaBHTENLCTBEHHBIE H
HENpaBATENLCTBEHHBIE, coTpyAHMyaomue ¢ MCO, Taicke NpHHMMAIOT ydacTHe B 9To# pabore.
HCO corpynumyaeT B TECHOM KOHTakTe ¢ MexiyHapomHo#t dnekTporexamdeckod Komuccnei
(M3K) mo BceM BOIpocaM, KACAIOUIUMCA CTaHNAPTH3AUHA B 06NaCTH 3TeKTPOTEXHHKH.

IIpoexThl MeXIYHapoOHBIX CTaHHApTOB pa3pabaTHIBAIOTCA B COOTBETCTBHH C IIPaBHIIAMH,
u3noxeHHsmMH B gupexruBax UICO/MOK. Yacts 3.

ITpoeKTHl MeAUTyHapOMHBIX CTAHAAPTOB, NPHHSITHIE TEXHHYECKHMH KOMHTETAMH, PacCBUIAIOTCS
KOMHTeTaM-WIeHaM JUIA rojocopammA. Jlns omyGimkoBaHHS HpOEKTa B KayecTBe
MexaynapoaHoro craunapra Tpedyercd onobpenue He MeHee 75 % KOMHTETOB-WICHOB OT YHCHA
KOMHTCTOB-YICHOB, Y49aCTBOBAaBIINX B I'OJIOCOBAHHH.

Cnemyer ofparuThb BHHMAaHHE HAa BO3MONHOCTH TOTO, 9Yr0 HEKOTOPBIE IYHKTEl 3TOrO
MexnyHapoZHOro CTaHIapTa MOTYT CTaTh DPEeAMETOM, KacarommMcs mareHTHeX npas. MICO ne
DOJDKHA HECTH OTBETCTBEHHOCTH 32 MASHTH(MKAIIHIO OJHOTO HIIM BCEX TaKHX INAaTCHTHBIX IPaB.
Mexnynapogusiit craggaptr MCO 3010 paspaborad B paMKax TEXHHYECKOTO KOMHTETa
HCO/TK98, « OcHoBEI pacuera KOHCTpyKiuity moxkomureToM [TK3 «Harpysku, ycunus u gpyrue
BO3IECHCTBUAY .

1o BTOpOE M3JaHHE OTMEHACT H 3aMeHdeT mepsoe m3marume (MCO 3010:1988), xoTopoe GBUIO
II€PECMOTPEHO.

Tpunoxenns A, B, CD, E, F, G, H, I u J k stoMmy MexnyHaponHOMy CTaHIapTy SBIIOTCS

TOJBKO HH(MOPMALFOHHEIMH.



Beenenue

B EHacrosmeMm MexayHapoOHOM CTaHIApTe H3NOXKEHH! OCHOBHbIC UPHHLMIL ONEHKH
ceficMuuecKHUX Bo3aeHcTBuil Ha KOHCTpyKuuH. CeHcMudeckye BO3NeHCTBHS, OIHMCAHHBIE B 3TOM
CTaHJapTe, B OCHOBHOM COBMECTHMEI ¢ JaHHBIMH, M3JI0XKECHHBIMHE B HoKymeHTe VICO 2394,

B srtom MexnyHapogHOM CTaHIAPTE pacCMarpuBajoOTCs TakKXKe TPHHIMIBI  pacyera
CeHCMOCTORKHEX KOHCTPYKIHH, OCKONBKY OLICHKA CEHCMHYECKMX BO3NCHCTBHM Ha KOHCTPYKLIHMH

U pacdeT KOHCTPYKUHE TeCHO CBSI3aHbI MEXIY COOOIH.



OcHoBbI pacyera KOHCTPpYKINH — CeficMuueckne Bo3aeidcTBUs
Ha KOHCTPYKINH

1 IIpeamer paccmoTpeHHust

B macrosmuem MexXIyHapoOHOM CTaHAApTe M3NAraloTcs MNPUHIHIEI OLEHKH CEHCMHYECKHX
BO3AEHCTBHH IS HNPOCKTHPOBAHHUA CEHCMOCTOMKHX 37aHMi, OamleH, NBIMOBBIX TPYD M IPYTHX
koHCTpykuui. HekoTopble H3 IpHHIOHIOB MOryT OBITH IPHMEHEHBI HpPH IIPOEKTHPOBAHHH
CeHCMHYECKHX KOHCTPYKIMH, TakuX KaK MOCTBI, OamOBI, HOPTOBBIE IIOCTPOMKH, TYHHEIH,
6eH30XpaHUIHINg, XHMHYECKHE 3aBOIEI H 3IEKTPOCTAHUKH.

IpuBeneHnble MPUHLUIIGL HE PACIIPOCTPAHSIOTCS Ha aTOMHBIE IEKTPOCTAHUMH, NOCKOIBKY OH¥
paccMaTpHBAFOTCA OTACIBHO B IPYIHX MEXXTYHAPOIHEIX CTaHAapTax.

B pernoHax, B KOTOPBIX ceficMHdYecKasi OITacHOCTh He3HaUUTENbHA, BMECTO METOOB, OCHOBAHHEIX
Ha pacCMOTPEHHMH CEHCMHYECKMX BO3ICHCTBHH, MOXXHO HCIONB30BaTh METOOBI pacyera
UENOCTHOCTH KOHCTPYKIIHH.

3ToT MeXIyHapomHBIH CTAHIAPT He ABIIETCS 00g3aTellbHBIM HOPMATHBHBIM JOKYMEHTOM. Ero
MOXHO pPacCMAaTpHBaTh KaK OCHOBOIOIATalOmMH NOKYMEHT, HMCIONb3yeMBIH NIpH pa3paboTke
KONEKCOB HpaBM] KOMICTCHTHHIME OpragaMHd, OTBETCTBCHHBIMHM 32 BBIOIYCK HOPMAaTHBHEIX
JOKYMEHTOB I10 IPOEKTHPOBAHHIO KOHCTPYKIHIA.

Ipumevanue 1.  3Stor MexmyRaponHsii craHmapT pa3paboTaH INaBHEIM o0pasoM mis
HHEXXEHEDHBIX CcOOpYXeHHH. ONHako NpHBeNEHHbIE NOPUHIMIEI IPHMEHMMB H IUI1 JIPYTHX
COOPY>KEHHUH.

IlIpumeyanue 2. OmupepencHHE YpOBHA CEHCMHYECKOH ONACHOCTH, KOTOpas CHUMTanach ObI
HE3HAYHTENBHOM, 3aBHCHT HE TONBKO OT CeHCMHYHOCTH PErHOHA, HO M OT APYrux (GakTopos,
BKMIOYaA CHOCOOBI CTPOMTENHCTBA, TPANMIHOHHBIE METOABI H T.X. Meronsl pacuera,
obecnevnBaoIye KOHCTPYKTHBHYIO HEIOCTHOCTh, YUHTHIBAIOT PACYETHBIE TOPH3OHTANIBHEIC CHIIBI
JULA JAHHOTO paioHa, KOTOphle 00ECIEYHBAIOT Ty MM HHYIO CTEHEHB 3allUTBl OT CEHCMHYECKHX

BO3HeHCTBHI

2 HopmaTnBHBIC CHPaBOYHbIE JOKYMEHTHI

HopmaTuBHBIE NOKYMEHTBI, yKa3aHHBIC HIDKE, COIEPXKAaT INOJOKEHHH, KOTOpHIE C HOMOLIBIO
CCBUIOK, YKa3aHHBIX B 3TOM JOKYMEHTE, SIBJIAIOTCS HOJIOKECHHAMM 3TOro MexayHapoaHoro
cradaapTa. Jins qaTUpOBaHHBIX CCHUIOK MOCHEXyIOHINe H3MEHEHHUS K JIOOBIM U3 3THX MyOnukauuii
MM MEpecMOTPbl HX He npuMeHsoTca. OQHAKO JKENATENMbHO, YTOOB!I CTOPOHEI, 3aK/IOYalOLIHE

cornauieHys Ha OCHOBE  3TOro Me)l(nynapom-xoro CTaHzapTa, HCKamd BO3MOXHOCThb



HCIIONB30BaHHA Haubojlee HOBHIX M3NaHHH HOPMATHBHBIX NOKYMEHTOB, YKa3aHHBIX HEXe. Jins
HeZaTHPOBaHHLIX CCHUIOK IPHMEHSETCA CaMoe IOCHeHEe H3JaHHe HOPMATHBHOI'O JOKYMEHTA.
Unewsr MCO u MOK nocrosiHHO OOHOBIIOT VYkaszaTenb HeHCTBYIOIIMX MEXIYHAPOIHBIX
CTaHAAPTOB.

HMCO 2394, O6mme npHHIAIEL, KacalOMKecs] Haqe:XHOCTH KOHCTPYKIHE.

3 TepmuHBI ¥ onpeaeIeHus

Jnsa mansoro MexIoyHapoAHOTO CTaHIapTa NPUMEHSIOTCS TEPMHHEI H OUpENCNCHIS, YKa3aHHbIE
HIDKE.

3.1 Merox nosiHo# KBagpaTHuHol komOuaannu (CQC)

MeTox OLEHKH MaKCHMAIBHOH peakIMH KOHCTPYKIHH C IIOMOMIBIO KBaJpaTHIHOW KOMOHHAIIHH
MOJANBHBIX 3HAYECHHH PEaKIHH.

3.2 llnacTA9HOCTH

CnocobrocTh X nedopMmamyu 3a HpeNeNioM YHOPYTOCTH IPH IHKIHMYSCKAX Harpyskax 0es
3HAYHTENBHOIO CHIDKEHHA CIIOCOOHOCTH K PaCCEHBAHHIO, IPOYHOCTH HIIH SHEPIHH.

3.3 PazxmkxeHne

IToTeps compoTHBICHUS COABUTY H CHEDKCHHE XKECTKOCTH IT0J neficTBHEM MHIUIMYECKUX Harpy3oK B
BOJOHACEINEHHBIX, PHIXJIBIX, HECBA3aHHBIX TPYHTAX.

3.4 Ymeperunoe NBHKeHHE OYBBI PH 3eMIIETPSACCHHH

VMepeHHOE IBHXEHME IOYBEI, BBI3BIBAEMOE 3EMIIETPSACCHHEM, KOTOPOE MOXET BO3ZHHKHYTH Ha
y4acTke 3aCTPOMKH B MEPHOJ CPOKA CITYXKOEI COOpYKEHHS.

3.5 IIpuBexeHHbIH pacdeTHBIH CHEKTP peaKkIun

Criextp IV OmpeHesieHHMs CMEHICHMS OCHOBAHHS OTHOCHTENBHO MaKCHMANBHOTO YCKOPEHUS
rpYHTa KaK pYHKIHS 0CHOBHOI'0 PeaJbHOr0 NEPHOIA KOHCTPYKIHH.

3.6 ITapaceiicMuyeckue BO3JEHCTBHS

JBIXeHue rpyHTa, XapaKTEpUCTHKHA KOTOPOro NOXOGHE! XapaKTepHCTHKAM JBIDKEHUS [PYHTa IpH
PEAILHOM 3eMIIETPACEHHH, HO MCTOYHHKOM KOTOPOrO SIBIAETCA B OCHOBHOM JAEATENBHOCTDb
YeoBeKa.

3.7 Bozpeficteme P-A

BospeiicTBie BTOpOro IOpsAKa, BHI3EIBAEMOE MOMOIHUTENHLHBIM MOMEHTOM, O0YCIOBICHHBIM
CHJIBHBIM CMELLIEHHEM U Harpy3Ko# oT cOOCTBEHHOTO Beca.

3.8 Bozrpamaromas cuna

Cuna, Bei3pIBaeMas nedopManuel KOHCTPYKUMH WM HECYUIMX 3JIEMEHTOB, KOTOpas CTPEMHTCA

BO3BPATUTH KOHCTPYKUHUIO U HECYIIHE 3JIEMEHTHI B IEPBOHAYAIBHOE ITOJIOXKEHHE.



3.9 Ko>dpdunuenT pacnpepesieHus celicMHYecKoll Harpy3Km, COOTBETCTBYIOMmEH i-omy

YPOBHIO k- ;

Koadpuunent pacnpeneneHns ceHCMUTeCKOH CHIIBL COBHTA OCHOBaHHS JO i-Oro YpOBHS; 3TOT

K03 GUIMERT XapaKTeEpPU3YET PAcIpeNeeHue CeHCMIIECKUX Harpys3oK IIo BEICOTE, THe

Z Kej =1
3.10 @axTop paiioHHpoBaHHs celicCMHYIECKOH 0NAaCHOCTH X,
DaxTOp, BEIpXKAIOINHH OTHOCHTENBHYIO CTEIeHE CeCMAYECKOM OacCHOCTH NaHHOTO PEruoHa.
[Ipumeuanne - OTOT (hakTop OOBIMHO paBeH €NWHHUIEC B perHoHe HaubGonplmed ceHcMHUYecKol
OMAacHOCTH.
3.11 Koa¢ppumuent pacnpeaenenns ceicMHIecKoro cABHIa i-oro ypoBHA Ky
Otsomenme kodhdunueHTa CEHCMHYECKOr0 CHBHIa i — Or0 YpOBHY K KO3(QQUUUEHTY
CEeHCMHYECKOTO CIABHIa OCHOBAHHS, O5TO OTHOIICHWE XapaKTepU3yeT pacIpeneicHHe
ceHCMHIeCKHMX Harpy30K CHBHIA IIO BEICOTE.

Ilpumeuanue: k,; =1 y OCHOBaHHA H, KaK HPABHJIO0, CTAHOBHTCA HAHOONBINIMM y BEpHIHHEL

COOPYXCHHUS.
3.12 CuibHoe ABMIKEHHE IPYHTA NPH 3eMJeTpsiceHuH

CunpHOE ABMDKEHHE I'DYHTa, BBI3BIBAEMOE 3€MIETPACCHHEM, KOTOPOE MOTJIO ObI BOSHHKHYTH Ha
CTPOHRIITOIAIKE.

3.13 MeToa «xBaJgpaTHBIH KOPEeHb CyMMbI KBaPaTOB»

Merton oueHKH MaKCHMANbHOH PeakiHH KOHCTPYKIHH C DOMOIIBIO KBAaJPaTHOrO KOPHS CYyMMBI
KBaJApaTOB MONANLHEIX 3HAYECHUHN peaKiyu.

3.14 ®PakTop KORCTPYKIAH k

PakxTop CHIDKEHMS pacYeTHBIX CEHCMMYECKHX CHN HIH CHJI CIBHIa C YY9ETOM IUIACTHIHOCTH,
OpHeMeMOH nedopMamuy, XapaKTepHCTHK BO3BpaINAOmMEed CHIBI U H30BLITOYHON MPOYHOCTH

KOHCTDYKITHH.

4 YcnoBHble 0003HaYeHHSI H COKPaINeHHUsE
CQC - momHOe KBaZpaTHYECKOe COYETAHHE;
Fg,; - pacyernas 6okxoBasd ceficMudeckas Harpys3ka, COOTBETCTRYIOMas i-OMy YPOBHIO
KOHCTPYKIMH IJIS IPEAENBHOTO COCTOSMHHMSA BTOPOii IPYIIIIGL,
Fe,; - pacdeTHas GoKoBas ceicMudeckas Harpyska, COOTBETCTRYIOIIAS 1-OMY YPOBHIO
KOHCTPYKUMH 15t IPEAENbHOrO COCTOSHHS NIEPBOM IPYIILL;
F G

- Harpy3ka oT COOCTBEHHOTO Beca KOHCTPYKLMH Ha i-OM YPOBHE;



kg - K03 GHIMEHT, YIHTHIBAIOIHE 0COGEHHOCTH KOHCTPYKIIHH;

k Es - NpEACTABUTENHLHOE 3HAYCHUE HHTCHCHBHOCTH IBH)KCHHSA IDYHTA BO BpeMs

3EMJICTPACCHES JJIA IPCACTIbHOIO0 COCTOSHUSA BTOpOﬁ I'PYIIIBL;

kew - [IPEeNCTaBUTENBLHOEC 3HAYEHNE HHTCHCHBHOCTH ABHXXCHHUS IPYHTa BO BpeMs

3eMIETPACEHUS UL NIPENEIBHOTO COCTOSHUS IEPBOi [PYIIIEL;

kr., - x03(HIHEHT pacipeieNeHus CeifiCMUYeCKOd Harpy3KH, COOTBETCTBYIOMEH 1 —oMy
YPOBHIO;

kg - OpIMHATa IPHUBEIEHHOrO PACYeTHOrO CIEKTPa PEaKIlKHy,;

kv, - ko3 duLKeHT pacTpeneneHys ceicMIYeCKOT0 CABHTA, COOTBETCTBYIONIMH i-OMy
YPOBHIO;

kz - (pakTOp patioHUpOBaHuUs ceficMUIECKOH OIaCHOCTH;

n - KOJIHYECTBO YPOBHEH BEIINE OCHOBAHMS;

SLS - IpeAeNbHOe COCTOSIHUE BTOPOM IPYIIIEL;

SRSS - xBanpaTHBIH KOpEHb CYMMEI KBaIpaTOB;
ULS - mpepensHOE COCTOSHHE EPBOH IPYIIIIE;

Vesi - pacyeTHas MONepedHas CHa CEHCMIIECKOro CABHIA i-Oro YpPOBHA KOHCTPYKIMH s

[IPENENLHOr0 COCTOSHMAS BTOPO# I'PYIIIEL;

Vew - pacyeTHas HomepedHas CHa CeHCMHYECKOro CABHIA i~Oro YpOBHSA KOHCTPYKIHH IS

NPEREIBHOr0 COCTOAHUSA nepnoﬁ TPYIIIEL,

Ye, - KO3GQHUHEHT Harpy3KH, CBA3aHHEIA C HANEKHOCTHIO KOHCTPYKITMH JIS IPENEeTBHOTO

COCTOSIHUS BTOPOM I'PYTIIBL;

Ye. - KO3Q(HIHEHT HAarpy3KH, CBS3aHHBIH C HaNEXKHOCTHIO KOHCTPYKIHH I/ IIPEAeIbHOTO

COCTOSIHHSA IIEPBOM IPYIIEL

5 OcHOBBI BPOEKTHPOBAHMS CEHCMOCTONKAX COOPYKeHHH

Obmee mNOHATHE IPOEKTHPOBAHUSA CEHCMOCTOMKHX COODY)KEHHM O3Ha4aeT, 4YTO BO BpeMs
3eMIETPSACEHUE:

- HCKITIOYAeTCAd BO3MOIKHOCTE YENIOBEUCCKUX XKEPTB;

- obecrieunpaeTcs Oecrnepeboiinoe QyHKIHOHHPOBAHKHE JKH3HEHHO BaXKHBIX CIIYXO0;

- CBOAUTCS K MHHHMYMY 3KOHOMMYeCKHH yumep6.

M3secTHO, ytO O0OECHEHMTH IMOJNHYIO 3aMUTy OT BCEX 3eMIIETPACEHME I GONBIIMHCTBA

COOpY>XeHHi IPaKTHYeCKH HeBo3MOXHO. HacTosimuit MexIyHapoOHblil CTaHAApT YCTAHABIHMBAEeT

ClieNyroHe OCHOBHBIC IIPUHIIMUIIBI



a) COOpYKeHHE He NOJDKHO paspymaTbCs WIH IIOJABEprarsCs APYTHM aHAJIOTHYHBIM QopMamM
paspyLi€HHs IPH CHIBHBIX 3EMIICTPACEHHSAX, KOTOPBIE MOI'YT BO3HHKaThb Ha JAHHOM Y4acCTKe
3acTpOlKH (IIpefieNbHOe COCTOsHMeE IepBoif rpymmsl: ULS);

b) coopyXeHHE HO/DKHO BBIICDKHBATE 3EMICTPACEHMA CpelJHEH CHIbl, KOTOpBlE MOTYT
BO3HHKAaTh HA JNAHHOM  Y4YaCTKE B TEYEHHE CPOKa €ro 3KCIUTyaTallid, C IIOBpEXIEHHEM B
JOIMYCTHMBIX Tpefenax ( IpeAeNbHOe COCTOSHEE BTOpoH rpynmsl : SLS)

Jns Toro 4To6H! o6ecreunTh 6€300aCHOCTh ¥ (QYHKUMOHHPOBaHHE JKH3HEHHO BXHBIX CIYXO,
HeoOXonuMO ODeCneyHTh 3AIUUTY OT CEHCMHYECKMX BO3ZEHCTBHE Iuis 3JIEMEHTOB,
PETYIHPYIOIMX paboTy HHXEHEepHOro o60pyNIOBaHHS 3AaHUM, TaKUX Kak kabenH, TpyOOoIpoBOAEL,
CHCTEMBI KOHIMIMOHHPOBAHHS BO3AyXa, IPOTHBOIIOXAPHEIE CHCTEME], THGTH M JPYTHe MONOOHbIE
HM CHCTEMBIL

Ilpumewanue 1 B pomonHeHHE K IIPOCKTHPOBAaHHMIO M CTPOHTEIBCTBY CEHCMOCTOMKHX
COOpYXXCHHH, OTMEYeHHBIX B JaHHOM MeXIyHapoxHOM cTaHmapTe, HODKHEI  IpPHHHMATHCH
COOTBETCTBYIOIIHE MEPHI IT0 IIPEAOTBPAICHHIO BTOPHYHBIX  OEACTBHM, TAKUMX Kak ITOXapsl,
YTEYKM ONMAcCHBIX BEMECTB M3  NPOMBIIUICHHBIX YCTaHOBOK HIIM €MKOCTEH s XpaHeHHd H
KpYIHOMACINTa0HblE OMON3HH, BEI3EIBaEMbIE 3eMIIETPICEHUEM.

IIpumeuanue 2 Ilocne 3eMIETpACEHHS MOXET  BOSHHKHYTH HEOOXONHMOCTE B ONEHKE
pa3pylIEHHbIX 3JaHHH OTHOCHTENBHO O€e30MacHOr0  HaXOXOCHUS B HHX B MEepHON
BO3HHMKHOBEHHS  MOBTOPHBIX  CEHCMHYECKHX TomgkoB. OJHAaKO 3TOT  [JOKYMEHT He
OTHOCHTCS K  BO3JEHCTBHSIM, KOTOpEIE MOLYT BO3HHKATh  BCICACTBHE [IOBTOPHBIX
CEHCMUYECKHX  TONYKOB. B 3TOM cCilydae i OLEHKH CEeHCMHYECKHX BO3JIeHCTBUHN

HeOOXOMMMO CO3JaTh MONENb pa3pYNICHHOrO COOPYXEHHS.

6 IIpHHOUNbI NPOEKTHPOBAHHSA CeHCMOCTOHKHX COOpY KeHHil
6.1 CTponTeIbHAK IWIOMAXKA

Cnenmyer  pnaBaTh OUEHKY XapaKTEPHCTHKAaM CTPOMTENHHBIX [UIOMIAA0K, TOABEPTajOIIBMCS
CelfiCMUYECKHM BO3NEHCTBHSIM, C  YYETOM  KDHTEPHEB MHKPOpaifOHHpOBaHHs (paccTOSHHE OT
aKTHBHOTO TI'€0JIOTMYECKOro pa3phiBa, paspe3 IpyHTa, NOBEAECHHE TIPyHTa  NpH  GOJNBIIMX
IedpopMalusIx, BOIMOXHOCT,  PasXIDKEHHs, Tomorpadms H Jpyrde (akTopbl, HalpHMep,

B3aMMOJEHCTBHS MEXITY HAMH).

6.2 Kondurypauusi coopymxenns

Jns moBbIEHHA CEHCMOCTOMKOCTH PEKOMEHIYETCS, YTOOEI COOPYXEHHS HMEH IPOCThie GOpMBbl
KaK B [JIaHe, TAK ¥ [0 BEPTHKANM.

a) HenpaBuasnocre gopmbl B m1ane



DNEeMEHThl KOHCTPYKUMH, MNOJABEPTalofiecss TOPH3OHTANBHEIM CEHCMHYECKHM BO3NEHCTBUAM,
HOJDKHBI pacriojlaraThes TakK, YToObI CBECTH K MHHHMYMY KpYyTSUIUe BO3ICHCTBHS.
Henpasunbiple B IutaHe  (OpMBI, BEI3BIBAIOINME  3KCIEHTPHUECKOE pACIpeleNieHHe CUl,
HEXENATENbHEL, IOCKOJBKY OHH CO3JAlOT KPYTAINHE BO3HEHCTBHA, KOTOpPEIE TPYXHO [OIIAOTCA
TOYHOH OLEHKE M KOTOphle MOryT IOBBICHTH [JHHAMHYECKYIO pPEaKOHMI0 KOHCTPYKLHH (CM.
ppunoxenue F).

b) Henpaeu/IbHocTh GOpMBI 1O BEPTHKAIMA

Crenyer cBOOUTD K MHHHMYMY H3MEHEHHs MACCHI, JXECTKOCTH ¥ Hecyme# CHOCOOHOCTH 110
BBICOTE  COODYXEHHS C TEM, YTOOBl IPENOTBPaTHTh KOHMEHTPAIMIO pa3pymeHHs (CM.
npuinoxenne D).

ITpr HEO6XOOMMOCTH NMPOEKTHPOBAHHA KOHCTPYKIHH CIOXHOH (HOPMBI PEKOMEHIYETCs IPOBECTH

IVUHAMUYECKHE aHanu3 ¢ TeM, YTOOBI NPOBEPHTHh NOTCHIHOHANBHOEC I[IOBCACHUC KOHCTPYKITWH.

6.3 BimsiHde HeHECYMHX 3JI€MeHTOB KOHCTPYKIAH

3panue, cocToslNee M3 HEHECYIMX M HECYIHX JIEMEHTOB, IOJDKHO YE€TKO  OUpedeNATHCS
KaK CHCTeMa, yCTOMuMBas K OOKOBEIM Harpyskam, KOTOpas MOXeT ObITh HpoaHaIM3HpOBaHa
cooTBeTcTByroInuM obpasom. Ilpw pacdeTe peaxiuu 34aHAS CHEAyeT YIUTHIBATH BIMIHHE HE
TONBKO HECYIIMX PAMHEIX KOHCTPYKIHMH, HO TaKKe CTEH, IOJIOB, IEPETOPOAOK, JICCTHHL, OKOH M
T.0

IIpumeuanue: Hecylrue smeMeHTHI, KOTOpBIE HE paccMaTpPHBAIOTCS B CEHCMHYECKOM aHamuse,
MOTYT OO0ecnedHBaTh KOHCTPYKIHM JOMOJHHUTENbHYIO IPOIHOCTh M KECTKOCTh, KOTOPHIE MOTYT
HPHBECTH K OJIarONpPUATHBEIM IOCIEACTBHSIM BO BpeMs 3eMieTpsiceHuM. ONHAKO Takue 3JIeMEHTEI
MOTYT TaKKe BEI3GIBATH HEOIArONpHATHEIE IIOCIENACTBHS, HalIpIMED, OTIOPHEIEC HAafICBOJHEIE CTEHBI
MOTYT CHEXATh BBICOTY B CBETY )XKENe300€TOHHBIX KOJNOHH H BBI3BIBATL XPYIKOE paspylIeHHe
KOJIOHH OT CIBHIa; MM X€ aCHMMETPHYHOE PAacIIONOXEHHE MeperopofoK (KOTOpHIE CHHTAIOTCH
HEHECYIIMMH JNEMEHTaMM) MOI'YT CO3JaBaTh I COOPYXKEHMs KpYTAIlIHe MOMeHTH. [losToMy Bce
3NEMEHTHI CleNyeT pacCMaTpPHUBaTh B TOM COCTOSHHM, KAK OHH BEXYT ce0s IpH 3eMICTPACCHHIX.
Ecnz He y9uTBIBAaTE TO, YTO HEHECYINME 3JIEMEHTHI He BBI3EIBAIOT HeGMAroNpUsITHEIX IOCAEICTBHIA,

TO HX HE ClIefYEeT BKJIIOYAaThb B celicMUYECKHH aHaTu3.

6.4 IIpo4yHoCTH M MJIACTHIHOCTH

Cucrema KOHCTPYKLHMM U ee HeCyliue 3ieMeHThl (Kak JeTand, TaK K COCHMHEHMA) HOJDKHBI
obnagaTh OCTATOYHOM CTENEHBIO MPOYHOCTH U IUIACTHYHOCTH, YTOOBI BBLIEPKMBATH

CeCMHUYECKUEe BO3ICHCTBUSL.



Kouctpykuust nojokHa o6nanaTe JOCTATOYHOH NPOYHOCTBIO, MPOTHBOCTOALIEH CEHCMHYECKHM
BO3ACHCTBHAM, H AOCTaTOYHOM IUIAaCTHYHOCTHIO, obecmeumBaromiell JOCTATOYHOE INOTJIOLICHHE
sHepruu (cM. mpunoxenHe B). Ocoboe BHuMaHHE cHenyeT YIENATH NPOYHOCTH XPYHKOMY
TIOBEZICHHIO HECYLNHX 3JJIEMEHTOB, HAPHMEDP, NPOINONBHOMY H3rHOy, HapYIIEeHMIO CLEIICHUS,
paspyIlIEHHIO OT CABHIa M XpPYNKOMy paspymeHuro. Heo6X0OMMO YHHTHIBATh CHMIKEHHE
BOCCTAHABIMBAIOIIEH CHIIBI IO BO3NECHCTBHEM LMKIMYECKUX Harpys3ox.

JlokanbHas Hecymas CIOCOGHOCTh COOpYXEHHMA MOXeT OBITh BBIIE TOM, KOTOpas JOMYCKAETCs
Opu aHamuse. [lof0OHBIE MpPEBBIINAIONINE HECYINHE CIOCOOHOCTH IOJDKHEI YYMTHIBATHCS HPU
OLEHKE INOBEOCHHA COOPYXCHMA, BKIEOYas BHA paspyIDEeHHS HECYINHX 3JIEMEHTOB, MEXaHU3M

paspylueHUs KOHCTPYKIIUH U OBeAeHHe (YHIaMEHTOB IIPH CHNBHOM 3eMIIETPSACEHHH.

6.5 JdedopmMamus KOHCTPYKINMH

HebopManus  KOHCTPYKIMH MO  JAeHCTBHEM CeHCMHYECKUX Harpysok JOommKHa OBITH
OrpaHMYeHa C TEM, YTOOB! HE BBI3BIBATH PaspyIICHHS KOHCTPYKIWH IIPH 3€MIETPSCEHHUAX CpeaHEeR
CHJIBL, 2 TAKXKE HE IOABEPraTh ONAacCHOCTH JMOACH IPH CHIBHBIX 3eMIETPACEHHIIX

Ilpumeuanue: Bo BHEMaHME IPDHHAMAIOTCA IBa BHAA JedOpMalliM: BHYTPHITAXKHOE CMEINECHHE,
KOTOpOe IpeAcTaBiIieT cobOoif rOpH30OHTAIPHOE CMEINeHHe B IpeJeliaX OOHOrO 3TaXa H ofmee
TOPH30HTANIBHOE CMEINEHWE Ha HEKOTOPOM YDOBHE OTHOCHTENHHO OCHOBaHWA. BHyTpmaTaXKHOE
CMelIeHNe JOIDKHO OBITH OrPaHHIeHO € TEM, YTOOBI HPH 3eMIICTPSICCHUIX CPemHeii CHIIBI CBECTH K
MHHEMYMY paspylIeHHEC HECHECYIHX 3JIEMEHTOB, TAKAX KakK CTEKISHHBIC MaHENW, HaBECHEIE
CTEHBI, THICOBBIE CTEHEI M APYTHE EPErOPOIKH, H CHEPKHBATH pa3pylIeHHE HECYIIMX IEMEHTOB
H TIOTEPIO YCTOXIABOCTH KOHCTPYKIIMH B CJIydae CAIIBHBIX 36MIICTPACEHHH.

OrpangyeHre OOINETO CMENICHHS CBA33aHO C YCTAHOBIEHHEM NOCTaTOYHBIX PacCTOSHAN MeXay
IByMs ONM3NexalmuMi KOHCTPYKIMSIMHE Ui IPEROTBpalICHHs pa3pyIIHTENLHEIX KOHTAKTOB DX
CHIBHBIX 3eMileTpiaceHHsx. OrpaHHucHHE OOIEro CMEIMCHHA TalKe MOMKET CHIKATh aMILUTHTYRY
BUOpallMd COOpPYXEHMS M INpeNOoTBpallaTh MaHAKY ¥ JHUCKOM(OPT NpH yYMEPEHHOM
3emnerpsAcenun. IIpm omemke nebopMaumii, BEIBBaHHBIX CHIBHBIM 3€MJICTPACCHHEM, OOBIMHO
ClIefyeT YIWUTHIBAaTh Bo3AeiicTBHe Broporo mopsaka (P-A) HODONHHTENBHBEIX MOMEHTOB,
00yCNOBNEHHBIX CHUIOH TSOKECTH M BEPTHKAIBGHBIMH CHNAMH, JEHCTBYIOIIMMH HAa KOHCTPYKI[HIO,

CMEIIEHHYIO B pe3yJIbTaTe CHILHOTO 3eMIIETPSICEHHS.

6.6 Crcrembl ynpapjieHus peakuuei

Hns obecneuenus GecnepeGoitHOro GYHKIMOHUPOBAHHUSA COOPYXEHMS IIPU 3eMJIETPACEHUSIX

cpenHell CHIIBI H N NpEeNOTBPAICHHA oOpylueHuss KOHCTPYKLMH IpH CHJIbHBIX



3EMIIETPACEHHUAX  MOJXKHO MCIONB30BaTh  CHCTEMBI YyOpaBleHHS  peaxiued, Hampumep,

CelCMHUYECKYTO H30IIHIO (CM. IpriIoxenue J)

6.7 @yHaaMeHTHI

CnemyeT TmiaTeNbHO BHIOHpATh BHA (QYHIaMEHTa B COOTBETCTBHH C THOOM KOHCTPYKIHH M
MECTHBIMHM  TOYBCHHBIMHM  YCJIOBHMSIMH, Hampumep, IOYBCHHBIM pa3spe3oM, MOAIOYBEHHBIM
HapyIleHHeM M YPOBHEM TIpYHTOBEIX BoA. Ycunms H JedopManum, [epenaBaeMBle uepes
(yHOAMEHTBI, CleNyeT OCHUBATh HajuexamuM o6pa3oM ¢ y4eTOM HampshKeHHH, NeficTBYIONTHX
Ha [PYHT BO BpeMs 3eMJICTPACEHHH, a TalOoke KUHEMATHYESCKHX M MHEPIHOHHBIX B3aMMONEHCTBHI

MEXIY TPYHTOM H (YHIAMEHTOM.

7 IlppHONIIBI OLeHKH celiCMHAYEeCKHX BO3deHcTBRH

7.1 llepemenEbIe ¥ ciTy4daHHbIe BO3AeHCTBHSA

CeltcMugeckie Bo3geHCTBES pacCMaTPHBAIOTCA KaK CIyJadHBIC HIIM KakK TepeMEHHEBIE.
CoopyXeHHS NOJMKHBI IIPOBEPATHCH IO PACUETHBIM 3HAYCHHAM CCHCMHYECKHMX BO3ICHCTBHM A
IpeseIbHOTO COCTOSIHHES MEepBOfl IPYNIEI M OpeAenbHBIX COCTOSHWE BTOpo# rpymmst. ITpoBepky
Ini TpelenbHBIX COCTOSHHE BTOPOH Ipynmel MOXHO HE NPOBOAHTE B CIydae, €CIH OHa
YAOBNETBOpsETCA MyTeM IPOBEPKH UL MpeJieNIbHBIX COCTOSHHM IepBoii rpynmsl (cMm. 8.1).
Cnyuaiinple ceficMuyecKue BO3AEHCTBHES MOXHO PacCMaTpHBaTh [UL1 COOPYXCHUH B DErHOHAaX, B
KOTOPEIX CeHCMUYeECKasi aKTHBHOCTH HEOONBINAS, 9T0 00SCHEUHBAET HENOCTHOCTh KOHCTPYKIIHH.
IIpumeuanue: IlpoBepKy NpeNeNbHOTO COCTOSHHS BTOPOH IDYHObl MOXHO HE IPOBOJHUTEL B
palioHaX ¢ HHM3KOH CeHCMHYHOCTBIO, B KOTOPHIX BO3ICHCTBHA IIPEACIBLHOr0 COCTOSHMSA BTOPOH
IpYyNIbl SBISIOTCA HE3HAYMTENHHBIMH, a TAlOke IIPOBEPKY MOXKHO HE IPOBOAMTH IJISL XKECTKHX
KOHCTpYKU#ii (HaupuMep AA 3MaHHH CO CTEHaMH JKECTKOCTH), KOTOpble PacCYMTaHBl TaKHM

06pa3oM, YTo6Okl OCTABATHCS HOYTH YIPYTHME DO BO3JEHCTBHEM IPENENBHOrO COCTOSHHS MEPBOi

TPYIIMBL

7.2 I[I/Il'laMPl"leCKHﬁ M IKBHBAJICHTHBIH CTaTHIECCKHE AHAJAM3BI

AHanu3 CeHCMOCTOMKOCTH COODPYXEHHH CIeXyeT OCYIIECTBIATh JHOO NIyTeM I[IpOBEACHHA
NUHAMHMYECKOTO aHAH3a, MO0 ¢ MOMOIIGI0 SKBHBAIECHTHOIO CTAaTH4YeCKOro aHaimu3a. B oboux
cliyqasax HCO6XO,£[HMO Y4YHATBIBATH JAHAMHYCCKHC CBOMCTBa KOHCTPYKLIHH.

CootBeTcTByIOmas paboTOCHOCOOHOCT 3a MpPEAENOM YUPYTOCTH [OMXHA OGecIeYnBaThCs

afeKBaTHBIM BHIGOPDOM CHCTEMBI KOHCTPYKLIHM H TIPOBEICHHEM [OJDOOHBIX pacyYeTOB



[NAaCTHYHOCTH 3NeMeHTOB. JlopkHa OBITH YCTAaHOBNEHA IIOCNIENOBATENBHOCTE HOBENCHHS
COOpYXCHHS, BKIIOYas oOpa3oBaHHE MEXaHH3Ma pa3pyIIeHHUs.

Ilpumeyanue: OOBIMHO NOCHEHOBATENHHOCTh MOBEHEHMS COODYXXKEHHS IPOBEPSIOT C IIOMOLIBIO
HEJIMHEHHOrO CTaTHYECKOTO aHaIM3a oI deicTBHeM G0KOBLIX Harpy30K:

a) JuanamMudeckuit anan3

Junamudeckuii aHanmyu3 HAaCTOSTENBHO PEKOMEHIYETCS ANt KOHKPETHBIX BHAOB COOPYXCHHEH, TaKHX
KaK  BBICOKME 3IaHHA C HeOONBIDON ILTOIANBIO IOMEPEYHOI'O CEYCHHS M COOPYXKEHHS
HENIPaBHIbHOH (DOPMBI, C HENPABHNBHEIM pacHpefeleHHeM MacChl HIIH KECTKOCTH KOHCTPYKLHH.
JuBamMuyeckui aHaM3 TaloKe PEKOMEHIYeTCs JUIL COODYXKEHHH C HOBBIMH BHJIAMH CHCTEM
KOHCTPYKUMH (HallpEMep, CHCTEMBl YIpaBleHHs peakiuedf, cM. 6.6), 1A COOPYXKECHHIH,
H3rOTOBNICHHBIX K3 HOBBIX BHIOB MAaT€DHAIOB, COOPYXEHHH, IOCTPOEHHBIX HAa CHEHHAIBHBIX
HOYBEHHBIX YCIIOBUSX H COOPYXKeHHH 0cOOEHHOH 3HAYUMOCTH.

b) OxkBHBaSeHTHBIN CTATHIECKHH aHaamu3

OGBIYHBIE COOPYXXEHHS H COOPYXKEHHS IPABHIHHOM (OPMEI MOTYT MPOCKTHPOBATHCS C IOMOIIBIO
3KBHBANEHTHOI0 CTaTWYECKOrO METONa MPH HCIONB30BAaHHM OORYHOro JHHEHHOro aHaIH3a
YIPYTOCTH.

IIpumeuanue: Ecnmu BaKHOE 3Ha4YeHHME HMMEET COXPAaHEHHE BO3MOMHOCTH (GYHKIHOHHPOBAHES
HHXXCHEpHOTro 060pyNoBaHHs, HAIPHMED, MEXaHHIECKOT0, 3AEKTPHYECKOr0 H BONOIPOBOLHOTO BO
BpeMsl W HOCHE CHIBHOTO HIM CPeNHEro 3eMIETPACEHMH, TOTZa pacdeT 3TOro 060pyAOBaHHS
JOJDKCH OCYHIECTBIATHCA NPEOHNOYTHTENBHO C IOMOMBIO METONOB IHHAMHYECKOIO aHalu3a,

OCHOBAHHBIX Ha CEHCMHYECKOH PCeaknuu 3JaHNA, HECYIICI0 3TO HHXXEHEPDHOES 060py,u03a}me.

7.3 Kpurepuu onpenesieHus ceiicMudeckKdX Bo3aedcTBHi

PacuetHbie  ceifcMpdeckpe BO3NEHCTBHA CHEAyeT ONMPENENITs ITOC/IE PACCMOTPEHHS CIIeIYIOLIHX
TlyHKTOB.

a) CelicMMYHOCTH PerHOHA

CeficMu4HOCT, pEruoHa, B KOTOPOM NOJDKHO BO3BOAHTHCS COOPYKEHHE, OOBIMHO yKa3bIBacTCs Ha
KapTe CEeCMHYECKOro pailOHMpOBaHMs, KOTOpas MOXeT OBITh OCHOBaHa JMOO Ha NaHHBIX O
IIPOIUTBIX 3eMIIETPACEHUAX, IH00 Ha CEHCMOTEKTOHHYECKIX JAHHBIX O PETHOHE HIIM Ha COYETaHUU
HCTOPMYECKHX M CEeHCMOTEKTOHHYECKHX  JaHHbIX. KpoMe TOro, oOXHIaeMble 3HAYEHHS
MaKCHMAaNIbHOM HHTEHCHBHOCTH 3eMJIETPACEHHS B NaHHOM PETHOHE B 3aJaHHOH IIEPHON BpEMEHH,
JOJDKHBI ONIpeJeNAThCS Ha OCHOBE CEHCMHYHOCTH JAHHONO DErHOHa.

[Mpumeyanue 1: TloMHMO pacCMOTpeHHMS 3amucel O TPOIIIBIX 3EMIETPICEHHSIX LEHHYIO
uHGOPMAUMIO O BO3MOXHOCTH BO3HHKHOBEHMS 3EMICTPACCHMH B OyIoylieM MOXET HaTh

HCCNIEI0BAHNE PEATBHBIX MC€OJIOrHYECKUX PaspbIBOB B JaHHOM PErHOHE.



IIpumeyanue 2: CymecTByeT  MHOXECTBO  BHIOB  I1apaMeTpPOM, KOTOpBIE MOrYT OBITH
HCIIOJIb30BaHb! JUIA XapaKTEPHCTHKH HHTCHCHBHOCTH KojnebaHms IpyHTa IpH 3emieTpsaceHuH. K
3THM NapaMeTpaM OTHOCATCS IIKajbl CEliCMHYECKOH HHTEHCHBHOCTH, MAKCAMAJIbHOE YCKOPEHHUE
M CKOpPOCTh IBIHXKEHHA IPYHTa, «3(b(EeKTHBHOE» MaKCHMaNbHOE YCKODEHHE M CKOPOCTh JBEDKEHHS
IPYHTa, KOTOPBIC OTHOCATCS K CIIAKEHHOMY CHIEKTpY peakiuu, BXONHOH 3Heprud u 1.4. HenasHo
OBUT mpeMNIoXeH METOX Uil ONpeleNeHHs IIapaMeTpoB Ha OCHOBE NPOBENEHMS aHAH3a
npoSabuamcTHYecKO ceHCMHEYIECKOl ONacCHOCTH, YTOOH YCTaHOBHTH OJHOPOIHYIO ONacHOCTh I
COOpYXEHHI B pa3/IMgHbIC NEpHOIHI KoneOaHud rpyHTa.

Bri6op THIa mapameTpa 3aBHCHT IIaBHEIM 00pa3soM OT HMEIOIMWXCH B HANHYAH NAHHBIX H OT
THIIA COOPY>KEHHS.

b) I'pyHToBBIe  yCaoBHs

JlomxHe! 6BITH M3ydeHBl H YITEHBI AHHAMWYECKAE CBOMCTBA CIIOEB IPYHTa, Ha KOTOPOM HOIDKHO
CTOSITH COOPY>KEHHE.

Ilpumevanue 3: JIBROKeHHE TPyHTa Ha KOHKPETHOM Y9ACTKE 3aCTPOMKH BO BpeMs 3€MJICTDACCHHS
HMeeT npeobranaroluit meproA KojebaHMA, KOTOPEIH 0OBMHO KOpOYe Ha TBEPHBIX IPYHTaX H
InvHHee Ha MArkmx. Criemyer oOpaTHTh BHHMAaHHE — TakKe Ha BO3MOXHOCTR JIOKALHOTO
YCHIICHHS JBHIKSHHS [PYHTa IPH 3eMICTPACEHHH, KOTOPOE MOXKET BO3HHKATH (MEXIY IIPOTHM)
OpH HaJIMYMA MATKUX TPYHTOB ¥ BONH3E  KPOMKH HAHOCOB. Taioke CHEAyeT YYMTHIBATH
BO3MOXHOCTh pa3XKKEHHA, B 0COOSHHOCTH B HACHIUEHHHIX CHaGbIX M HECBA3HBIX IPYHTAaX.
IIpumeuanue 4: XapaKTepHCTHKH [BHJKEHHS TIpyHTa IpH 3E€MICTPACCHHH, TakHe Kak
npeoGaaroiye nepuoasl Konebauud | MPONODKUTENPHOCTD NBIDKEHHS T'PYHTa HMEIOT BaXKHOE
3HaYeHHe, KOTAA pedb WJET O Pa3spyMIHTENHHOH Chie 3eMieTpsceHHi. Kpome Toro, cremyer
HDOMHHTB, YTO COOPY)KEHHA, BO3BENCHHBIE Ha MATKOH  IOYBE, 9aCTO NIOABEPraloTCa pa3pyIleHHIO
BO BpeMs 3eMJICTPSCCHHUSA BCIIEACTBHE HEPABHOMEPHOH MIIH CHJIBHOM OCaIKy I'DYHTA.

¢) luHaMugecKBe CBOACTEA COOPYKEHHS

Jlnst cucTeMEl 30aHKE — II0YBa B HEJOM HEOOXOAMMO YIMTHIBATh TakHe IHHAMHUYCCKHE CBOMCTBA,
KaK Ieprofs! ¥ GOpME! KoeGaHH i, a TaloKe XapaKTEPHCTHKH 3aTyXaHus. JInHaMudecKne CBOHCTBa
3aBHCAT OT (QOPMBI COOpY)XEHHS, pacupelcleHHS MAaCChl, PaCHpENENicHHs XECTKOCTH, CBOHCTB
rpyHT2 ¥ cmoco0a BO3JNEHCTBHS STOrO COOPYXKCHHA. Taroke CCNyeT YYHMTHIBATH HENUHeHHOE
nosefieHMe  Hecymmx asnemeHTOB (cMm. 8.1a). g coopyxenms, obmamaromero He6OIBIION
IMACTHYHOCTHIO, a TAKXKE /I COOPYKEHH, B KOTOPOM OTKa3 HECYHIEro 3JIEMEHTA MOXET IPHBECTH
K MNONHOMY OODYIUEHHIO  KOHCTPYKIHH, CIEAyeT YYUTBIBATH  IOBBIIEHHOE 3HAYEHME

CEeHCMUYECKOH pacHETHON Harpy3KH.



d) 3HauuMOCTE COOpYXeHHS C TOYKH 3PEeHHsl ero HCIOJb30BAHUS

Heob6xomuM  mOBBIMICHHEBE YPOBEHL HAJSKHOCTH [UIA 3MAHHH ¢ GONBIIMM CKOILIEHHEM JHOOeld
HAH OIS COOPYXEHHH, OT (QYHKIMOHHPOBAaHHS KOTOPHIX 3aBHCHT CYLIECTBOBaHHE JIOHEH BO
BpeMd H mocie 3emiuerpsiceHuH. K HHM oTHocsTcsa: GONBHHIBI, AACKTPOCTAHIUH, MOXKApHBIE
yIpaBlNeHHUs, paJHOCTAHITHH, YCTaHOBKH BOJOCHAGKeH s M T.1. (CM. IprioxkeHue A.1)
Ilpumeuanue: C TouKM 3peHHs HAHOHAIBHOH 3KOHOMHKH, K03(hQHIMEHTH HArpy3KH,

CBA3aHHBIE C HAJEXHOCTHIO COOpYXeHHs 7Yp, H yp (cM. 8.1), NOMKHEI, KaKk IpaBHNoO, OBITH

NOBBINEHE! IJI TOPOJCKMX padOHOB C BBICOKAM HOTCHIMAIOM paspylIeHHS H BBICOKOH
KOHIEHTpalHeH KalWTANbHBIX  BJIOMKCHHM.

¢) IlpocTpancTBenHOe H3MeHeHNe NBIDKEHMH IPYHTA IPH 3eMJIETPACEHHH

OOBIYHO OTHOCHTENBHOE CMEINEHHE MEXIY PpasJHIHBIME yYacTKaM{ I'PYHTa He IPHHHMAETCd BO
pHEMaHpe. OnHAKO, B CIIyJac COOpYXEHHH ¢ OONBNIMMM IpoNeTaM¥ MM pasMelleHHBIMH Ha
6ONBIIOM PacCTOAHMH, CIEAYeT YUHTBHIBATH 3TO CMEIICHWE M BO3ACHCTBHE BONHBI, KOTOpast

MOXET NmepeMeInarbca C 3a,uepm<oﬁ.

8 Onenka ceficMHYecKHX BO3JeHCTBHI NPH NPOBeeHHH 3KBHBAJIEHTHOIO
CTATHYECKOr0 aHANN32

8.1 DxBHBaIeHTHBIE CTATHIYECKHE HArpy3KH

Ilpy mposenerun aHamM3a CEeHCMHYHOCTH COOPYXKCHHMH, OCHOBaHHOTO Ha METONE C
HCIIONB30BAHAEM OSKBHBANEHTHEIX CTaTHYECKHX HAarpy3oK, I€peMeHHEIe ceficMHdecKue
BO3AeHCTBHA IIpH NpPEHENbHOM COCTOSHHH HEpBOM IPYNIBl H MNPENEIbHOM COCTOSHHH BTOPOH
IPYIIIEI MOTYT OBITE OIpeneeHs! CeYIOMmMHEM 00pasoM:

a) IIpenensnoe cocrosHme meppoii rpymmsi (ULS)

PacueTHy!0  FODH3OHTANBHYIO  CeHCMHMYECKYIO CHIIYy, COOTBETCTBYIOIIYI0O 1 —OMY YDOBHIO

KOHCTPYKUHH IJIs NPEACIBHOI0 COCTOSHHA HepBoﬁ IpyqIsl, FE.u.l >, MOXHO ONPENEIHTE IO
tdopmyne
n
Feui = Yeokzkeukokr kF,iZlFG,j (1)
=

HIH BMECTO BBIH[CYKaBaHHOﬁ CceliCMHYEeCKOH CHIIBI MOXHO HCHONB30BaTh PacCYETHOE 3HAYEHHE

TOPH30KTalbHOH CefCMIIECKO CHITBI LIS IPENEBHOTO COCTOSHHS NEPBOH IPYNNbl, Vg, ;

Veuw = Yeukzkeukokvi 2% Faj» 2
-

rae

o



Ye, - KO3OQWIHEHT HArpy3KH, CBA3aHHBI C HATEXXHOCTBHIO COODYMXEHHS IS IPEAeNbHOTO
COCTOSIHHS MEPBOH IPyIIBl (CM. IPHIIOKEHHE A);

kz - KOIDOHUMEHT ceHCMHYEeCKOM ONACHOCTH paifoHa yCTaHAaBIHWBAaeMbl B HaUHOHANBHBX
HOpMax WIH B JPYTHX HOPMATHBHBIX NOKyMeHTax (CM. IpHIOKeHHe A);

keu - IPEACTaBUTENBHOE 3HAaYcHHE MHTEHCHBHOCTH NBIDKCHMS IPYHT2 IIpH 3eMIETPACEHHH I
NpeJelsHOr0 COCTOSHUSA IEPBOH Ipymiibl, KOTOPOE yCTaBaBIWBAETCA B HAHOHATNBHBIX HOPMax
WIH B JPYTIHX HOPMATHBHBIX JOKYMEHTAX C y9eTOM CEHCMHYHOCTH (CM. IPHIIOXKEHHE A);

kp - K03Q}UIMEHT, YUUTHBAIONMH 0COOCHBOCTH KOHCTPYKIMH ¥ ONpeneseMbiil ISl pasHBIX
HECYINMX CHCTEM B 3aBHCHMOCTH OT  HX  IUIaCTHYHOCTH, IpHeMmieMoil nedopmanum,
XapaKTepHCTHK BO3Bparnaromeii CHIBI M 3aliaca NPOUHOCTH (CM. mpunoxeHHe B);

kr - OpIHHATa IPUBENCHHOIO PAacYeTHOTO CIEKIpa peakiluu KaKk (QYHKIHS  OCHOBHOIO
€CTECTBEHHOTO Iepuosa (YHKIHOHWPOBAHUS COOPYXEHHS € YYETOM  BNHSHUS IPYHTOBBIX
ycnosuif (cM. npunoxenne C) U XapaKTepUCTHKH 3aTyXaHHS COOpY X eHus (cM. npuioxenne H);
kr, - KODQOHUHEHT, XapakTepuU3YIOmHH paclpelefeHAe CeHCMHYEecKod Harpyskd H
COOTBETCTBYIOIME YPOBHIO i, ANd pacHpeNclicHHs CeHCMHIECKOH CHIIBI CHBHTA OCHOBAHHSA IO
K@KHOr0 ypOBHS, KOTOPEIM XapakTepm3yeT pachpefcieHHe celiCMEYecKMX Harpy3oK IO BRICOTE
COODYXEHHUH, KOTIA kr, YIOBIETBOpSET YCIOBHIO J kg, =l (cM. mpmioxenue D),

kv, - Koab@HUIUEHT, XapaKTepH3yIOImM# pacHpenencHHe CeHCMHIECKOTo COBATA 1 —T0 YPOBHSL.
3T1oT K03 PUNUEHT 03Ha%AECT OTHOIEHHE KoadduIuenTa CeiCMHIECKOro CIBHIa 1 —TO YPOBHA K
K03 HIHEHTY celiCMMIECKOro CIBUIa OCHOBAHMS COODYXKEHHS M XapaKTepH3YeT paclpelneieHue
CEHCMHYECKHX CHIT CIBUIA Mo BBICOTE, KOTZA ky, =1 y ocHOBaHuMA; 3TOT  KO3QHIHMEHT
06prdHO JoCTHraeT HauOoNblIelf BEMWYHHEI y BEPIIHHEI COOPYXKeHMS (cM. mpraoxkeHue D);

Fg ,-Harpyska oT coOCTBEHHOrO Beca KOHCIPYKIIMH Ha j—OM YPOBHE;

n - 9HUCJIO ypOBHEH BhINIE OCHOBaHHA.

b) IlpenennHoe cocrosinue BTOPOii rpynnsl (SLS)

Pacuetnoe 3HadeHHE ropuM3OHTAIBbHOM CEHCMHYECKOH CHNBI, NIPUIOXKEHHOH K 1 —OMY YpOBHIO
KOHCTPYKIMM, I[PY IpPEJEeTbHOM COCTOSHHM BTOPOH IDyNmBl, Fg, MOXHO OMIPEICNIUTh

cnenyrommM  06pasoM;

FEst:YE.skaEskRkF.xilFG)s (3)
o

HITH BMECTO BBINCYKA3aHHOI'0 3HAYEHHUA MOXHO HCIIOJIB30BaTh pacueTHOC 3HA4YCHHE

FOpHBOHTaﬂLHOﬁ CHJIBI CEHCMHYECKOro CABUTa NPpH IpEICJIbHOM COCTOSAHHH BTOpOﬁ rpymIlsl,

VI\I=Y[\kaEskRkV|£\:IFGy (4)
)=



rane

Ye,s - KOOQOUIHERT Harpy3Kw, CBI3aHHBI C  HaJEKHOCTHIO KOHCTPYKUHH JUIA IIPENETBHOrO

COCTOSHHS BTOPOH rpynms! (CM. IpHIOXeHHe A);

Kes - IPEACTaBHTENBHOE' 3HAYCHHE WHTEHCHBHOCTH NBHDKEHHS IPYHTA IIPH 3eMIETPACEHHH JUIS

OpeNeabHOr0 COCTOSHMA BTOPOHM IpDYNINBl, YCTAHABIMBAEMOE B HAIMOHATBHBIX HOpMaX HIIH
JPYTHX HOPMAaTHBHEIX JOKYMEHTaX C y9€TOM CEHCMHYHOCTH (CM. IIPHIIOKEHHE A).

3HaueHus keo B kgs MOXHO 3aMEHHTH OJHHM IIPEICTaBHTCILHBIM 3HAYCHHEM, YKa3aHHBIM B

IToxymerte ICO 2394 (cm. pasmen: Meron mpoBepkn), ¢ MOMOIIBIO KOTOPOTO MOXHO Y9ECTh

HAI®KHOCTh KOHCTPYKUHMHM H IOCHE[ACTBHA €€ paspylleHHs, BKIOYas 3HAYUMOCTh BHAA

D23pyMieHUs JUIA OUpeNeNneHus Ko3QQUIUEHTOB HAIPY3KH Y., H Yy, (cM. Tabmmmy A2,

TIPHJIOKEHHE A).

3HaYyeHUs Harpy3Kd OT COOCTBEHHOro BeCa KOHCTPYKIHH JODKHBI OBITh PaBHEI CyMME IOJHOM
TIOCTOSSHHOHM Harpy3Kd M BO3MOJKHOH IEpEMEHHO}M NpHIIaracMoi HarpyskH (CM. IpuioxeHne D).
B cHexHbIX pafioHax clHeyeT TAkKe YIATHIBATH CHErOBYIO HArpy3Ky.

Ilpumenanye: B 3aBHCAMOCTH OT BHEAa  CeHCMHYECKHX BO3NEHCTBHMHM, IEpEMEHHBIX WK
CIIyHaiHBIX, 3HAYECHMA U1 COYCTaHHI CCHCMHYIECKHX BO3HEHCTBUI H APYTHX BHIOB BO3AEHCTBUU

MOryT OBITh pa3HbIMH. B oTHOmeHMH coderanus BosgeHcTeuil cMoTpm mok. MICO 2394,

8.2 CocraBasomue ceiicMHYeCKEX BO3AEHCTBHIM, 4 Takoke KpydeHHe

Crnenyer y4uTHIBaTh ABE COCTABILIOMMYE ABIDKCHMA I'PYHTA IPH 3eMJICTPACEHHH, TOPH30HTAIBHYIO
H BEPTHKATBHYIO, M HMX NPOCTPaHCTBEHHYI0  H3MEHYHBOCTH, BO30YXIAIOMIYI0 KpYTHIbHBIC
Konebanus KOHCTPYKImi (cM. npuioxkerus E u F).

OOBIMHO cHeNyeT Y4IWTHIBATH KPYTSIIME MOMEHTHI ceficMudecKMX Bo3gciicTmii, oOpamas
HOO/DKHOE  BHUMAHHE Ha Clie[ylode IapaMeTpEl: 3KCUEHTPHCUHTET MEXAY LEeHTPAaMH MacChl H
ECTKOCTH; HMHAMHUYECKOE YCHICHHE, BBHI3EIBAEMOE TNIABHBIM 00pa3oM B3aWMOCBA3BIO MEXIY
NOCTYIATeNbHBIMM M KPYTHIGHBIMH  KoJeOaHMAME; BO3ACHCTBHA SKCHEHTPHCHTETOB APYTHX
sTaxeil; HETOYHOCTh BBIMHCNICHHAS SKCHCHTPHCHTETa; BpAIlaTeNbHBIE COCTAaBNAOIIHE JBHIKCHHS
TPYHTa IIDH 3€MIETPSCEHHH.

IIpumevanue 1: Cnemyer NOMHHTB, YTO CEHCMMYECKHE BO3ACHCTBHS B JIOOOM HANpaBIEHHH He
BCErJa NOCTHTalOT CBOHX MaKCHMYMOB B OJHO H TO € BpeMi.

IIpuvmeuanue 2: BepTHKalbHas COCTAaBISIOWIAS ABHXKECHHSA IPYHTA IIPH 3€MIIETPACEHHH OOBIYHO
MeHee MHTEHCHBHA Y€M FOPDHU3OHTAJIBHEIE COCTABJMIOIIAE H XapaKTepusyerci ©ojiee BBICOKMMM

YacTOTAMH.



Omnako BONM3H  3NMIEHTPA MAKCHMANbHOE BEPTHKAIBHOE YCKOPEHHE MOXET OBITh BEIIIE
MaKCHMaJIbHOrO TOPH30HTANBHOIO YCKOPESHHS.

IIpumevanue 3: Jlna pama  opM KOHCTDYKIMH BENHYHHA pEaKUUH KOHCTPYKIIHH Ha
KPYTHIBHEIE KOneGaHus MOXeET ObITh coHsMepHMa Wi GBITE  OoNbllie 4eM BelIMUMHA PEaKIMH
KOHCTPYKIIME Ha NOCTymaTelbHble KoneGamus. J(ns COOPYXeHHMH OYeHb CIOXHON (OpPMbI
PEKOMEHAYETCs  BLIONHATE HENMHEHHBIE NWHAMHIECKAC AHAIM3EI B JIBYMEDHOM HIH
TPEXMEPHOM IIPOCTPaHCTBE.

Ilpumevanue 4: Yrnoesle KONOHHBI 30AaHHH MONBEPralOTCH 3HAYHTENBHBIM  CEHCMHYECKHM

BO3JEHCTBHAM BCIICACTBHE KPYTHIBHBIX M IOCTyHATENBHBIX KoNeOaHHi B 0GOHX HAIPABJIEHHSX.

8.3 Ceiicmu1eckne Bo3gelCTBHA Ha OTAEJBHbIE 9ACTH KOHCTPYKIUH

[Ipu omenxe ceHcMuyecKHX BO3NECHCTBHH Ha OTAENBHBIE 3aCTH KOHCTPYKIHM IIyTEM IIPOBEACHHSA
3KBHBAJIEHTHOTO CTaTHYECKOTO aHAIM3Aa JOJDKHBI HCIONB30BaThCs COOTBETCTBYIOMHEE (HaKTOPhI Wt
CEHCMHYECKHX CHII HJIH CHJI CABHIA C YYETOM MOBBINIEHHBIX BO3ACHCTBHi, CBAZaHHBIX ¢ (GopMoi
KOHCTPYKIHM, BKO4dad ee¢ 4acTH (cM. mpunoxkemme D). Bomee cmnemBle  celicmmgeckue
BO3IEHCTBHS 4eM Te, KOTOPHIE YKa3aHBl B IMyHKTe 8.1, MOTYT AefiCTBOBaTH Ha OTHENBHEIE FACTH
COODY)KEHHS, TaKMe KaK KOHCOJNBHBIC IapareThl, BRICTYHAlOmHe HaX Kphbimell KOHCTPYKUHH,
JIEKODaTHBHBIE YKpallleHHs M ciyxe0Hple mpHcTpodis. KpoMme Toro, HaBeCHBIE CTEHBI, MAHENH
CTEHOBOT'O 3aNONHEHHA H IIEPeroponkH, NPHMBIKAIOMHE K BBIXOAY HMJH BBEIXONAMIHE HA YIHLY,
JO/DKHEl PAaCCUMTHIBATECA Ha IPOYHOCTE C HCIONE30BAHHMEM COOTBETCTBYIOIMX 3HAYCHUIR
CEHCMMYECKHX BO3CHCTBHIA.

Tlpu pacyere mapaneToB, HABECHBIX CTEH M T.J. CEHCMITYECKHE BO3AEHCTBHS PacCMAaTPHBAIOTCH KaK
JEHCTBYIOIE B HANpaBIEHHHM HOPDMANIbHOM M KacaTeJbHOM K HX [OBepxXHOCTH. [ns
COETUHHMTENBHBIX A€Tanel, TaKuX Kak NPHCTPOHKH, CIeAyeT TaKXkKe YYHTHIBATE BEPTHKAIbHEIE

CHJIBL.

9 Onenka ceficMHYeCKHX BO3AeHCTBHI IPH NPOBeIEHHH AHHAMHAYeCKOr0o
aHaJIA3a

9.1 O6mee noJiosKeHNe

[Ipu mposeneHuM NMHAMHYECKOrO aHamM3a HEOOXONHMO YYHTBIBATE CHEXYIOUIHE ITYHKTBI (CM.
npunoxerue G):
a) ClefyeT CO34aTh COOTBETCTBYIOIYIO MOJENb, KOTOpas MOXeT MpPEeACTABIATH MUHAMUYECKUE

CBOMCTBA pearbHOH KOHCTPYKLHH,



b) cnemyer BbIOpaTh COOTBETCTBYIOIME CIIEKTPE! NBIDKEHHSA IPYHTa IPH 3eMIIETPSCEHHM M

pacyeTHBIE CIIEKTPE! PEAKIMH C y4ETOM CEHCMHYHOCTH paiioHa H MECTHEIX IPYHTOBEIX YCIIOBHIA.

9.2 MeToapl AHHAMHYECKOI'0 aHANHA3a

OO6BrIHEIE METOOBI JHHAMHYECKOr0 aHAIA3a MOXHO KIaCCH(QHITMPOBATh CAEAYIOUTHM 00pa3oM:
a)aHaJM3 CIEeKTPa PeakHy IS TMHEHHBIX HIH S3KBUBATCHTHBIX JIMHEHHEIX CHCTEM;

b) ananus Bpemenmflx TIPOLIECCOB JUIsA TMHEHHBIX HWITH HETHHEHHBIX CUCTEM.

ITpumeuanne: B ciydae, xorma oxmmaercd OrpoMHas Aedopmamus, BeIXOAAmMAs 3a Mpeleibl
yIOpYTOCTH, WJIH B Cliydae KOHCTPYKI{HM, OTMEYeHHBIX B IyHKTe 7.2 a), OPEXUOITHTENHHO

[IPOBOAMTE aHAIH3 BpeMeHHAIX TIPOLECCOB.
9.3 AHanu3 COeKTPa peaklHu

IIpu aHanmu3e cnekTpa peaknuH HeoOXOAMMO YCTaHOBHTEH KOHKPETHEBIH pacueTHBIA CIEKTP PeaKIHH
U1 [aHHOrO ydJacTka 3acTpoikd. CHexTp MOKeH OBITh OCHOBAaH Ha COOTBETCTBYIOLIEM
ko3dduuuente 3aryxamus (cM. npuinoxenue H). IlopkHoe BHMMaHme CHenyeT OOpaTUTH Ha
CTENEHb OXHAAcMOH HedopMaiy, KOTOpas MOXET BRIXONHTh 3a Ipeliefbl YOPYTOCTH, M Ha
CBS3aHHEIE C Hell XapaKTepHCTHKH BO3BPAMIAIOIINX CHIL PacueTHRI clieKTp peakumy NOJDKeH GBITh
CrNaKeHHBIM.

[lpr amanuse crneKkTpa peaxkluu MaKCHMAaTIbHYIO JHHAMHYECKYIO pEaKidi0 OOBYHO ONpPENEIIIOT
METONOM HalOXEHHS «(KBaApPaTHBIX KOpEHb CYMMBI KBaIpaTOB», YYHTHIBas NOMHHHPYIOLIHE
pexuMbl KkoneOanmit (cM. npunoxenwe G). Ilpm sTOM aHanuze HEOOXOOMMO YYHUTHIBATH
COOTBETCTBYIOIIEE KONHYECTBO PEKHMMOB.

Heobxomumo oOpaTuTh BHHMaHHME Ha TOT (axT, YTO METOX C HCIONB30BAaHMEM «KBaIpaTHBIH
KOPeHb CYMMBI KBaJpaTOB» HE BCErla HaeT IOCTOSHHBIE pe3yNbTaThl, B OCODEHHOCTH, KOrAa
4acTOTBI ABYX My OoNee eCTECTBEHHBIX PEXHMMOB OMM3KM Mexny coboil. Takas CHTyamHs 4acTo
BO3HHKACET NpH BUOpalMy KPYIHBIX 3aHHH H OPH KPYTHIBHBIX Konebammax (cM. 8.2). [ stmx
THIOB 34aHui¥ pEeKOMEHIYeTCs HCIONB30BATh METOX (IIONHON KBaJpaTHYHOW KOMOUHAIHH» (CM.

npunoxerue G).

9.4 PerucTpaums JXBHXKeHHUS I'PYHTA NpPHU 3eMJICTPACEHUAX MPH NPOBEAeHHH aHAIN3A
BPEMEHHBIX NPOLIECCOB.
Ins Toro 4robsl o6ecneyuTs YeTKOe MpelCTaBlieHHe 00 OXUAAEMbIX 3EMIETPICEHHSX, aHau3
/ a~ -~
BPEMEHHLIX IPOLECCOB NpeNyCMaTpHBaeT [IpOBeeHHe 3anuceil HECKONBKHX 3eMJIETpAceHuit. B
KauecTBe aIbTEPHATHBEL MOXHO HCIOJIB30BaTh MOJENHPYEMBIE [OBHXKEHHS [104YBbI [pH

lemueTpaceHHd. B oboux ciyyasx criefyeT YYHTBIBATH CTOXACTHYECKYIO NPHPOAY IBHIKEHHA
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NOYBbl [IPH 3€MIIETpsceHUAX. JIs KaxAOro IMpedenbHOr0 COCTOSHHS CHEAyeT ONpeleiTh
COOTBETCTBYIOLIHE IBHKEHHUS HOUBEI C YIETOM CEHCMHYHOCTH, MECTHBIX YCJIOBHI IPYHTa, IEPHOJA
BO3BPAlUEHKS TOJNYKOB, DAacCTOSHHA OT AaKTHBHBIX TeOJIOTHYECKHX pasphIBOB, OHMOOK B
TPOTHO3HPOBAHUH M PaCHETHOr0 CPOKA CITyXOBI KOHCTPYKIHH.

a) 3anucu IBHKeRHI rPYHTA NPH 3eMaeTPSICEHAN

Koraa mpr mposeneHuE AHHAMHYECKOro aHANH3a PACCMATPHBAIOTCS 3allACH IBHIKEHHS [PYHTA,
MOHO HCIIOJIB30BaTh CleNYIOIIHMe JaHHBIE:

- 3aIMCH ABEDKEHMS IIOYBEI NIPH CHMIBHBIX 3€MIIETPSACEHMSAX, MONYYEHHEIE HA YYacTKEe 3acTpOiKu
MM BOIM3YM HEro; UK

- 3aMHCH JBEDKCHMS HOYBHI IIPH CHUIBHBIX 3EMIICTPACEHHSX, NMOMYYEHHBIE HA APYTHX ydJacTKax C
NOAOOHEIMH T'e0JOTHIECKHMHE, TOOTPaMYECKUMH H CEHCMOTEKTOHMYECKMME XapaKTePUCTHKAMU.
Kak npaBuno, 3TH 3alMCH JBHKEHHAS ITOYBH IIPH 3EMIETPSCEHANX HOJDKHEL TADAPOBATHCS COIIACHO
COOTBETCTBYFOINEMY NPEACABHOMY COCTOSHHIO H CCHCMHIHOCTH Y9aCTKa 3aCTPOMKH.

b) MoaenupoBannbie ABHKEHAS IPYHTA BO BpeMs 3eMJIeTPACEHH

IMTockonbky HEBO3MOXHO TOYHO MPEACKA3aTh ABIDKCHAE IPYHTA BO BPEMS 3eMIICTpSCEHHS Ha
JaHHOH  [IOIMAJKEe 3aCTPOMKH, TO MOMKHO CYHTarh BIOJHE NOHMYCTHMBEIM MCIOJE30BAHHE
MOZENMPOBAHHEIX JBIXKEHUH IPYHTa B Ka9ECTBE PacHYETHBIX CeHCMMHYECKHX HaHHBIX. [lapaMeTprt
MOZIETUPORAaHHBIX ABIKEHHH IpyHTa NIDH 3E€MICTPSCEHHH, a TakoKe PN pPAcYETHBHIX BBOIHMBIX
OAaHHBIX JOJDKHBI CTATHCTHYECKH OTPaXaTb TIeOoNIOTHYECKHe H CeHCMOJIOTHYEeCKHe JaHHBIE,
TIONyYeHHbIE U1 JaHHOTO CTPOHTENBHOTO yJacTKa.

IIpumeuanue: TlapameTpaMyu MONEIMPOBAHHBIX JBIOKCHUH IPYHTA NPH 3EMACTPSCCHHUM SBIAIOTCH
npeolOnajaronye IEpPHOBI, CHeKTpalnbHasi KOHGHTypanus, MHpONODKHTENBHOCTE BPEMEHH

(BpeMeHHas KpuBas MOACIHPOBAHHbIX HBHKEHHUI), HHTEHCUBHOCTD H T.H.

9.5 Mogenb KOHCTPYKUHH

[Ipg co3maHuu MOJENM KOHCTPYKIMH HEOOXONHMO IpeJCTaBHTh MAHHAMHYECKHME CBOHCTBa
KOHCTPYKLIHM, TaKue Kak eCTeCTBEHHbBIE NEPHOIBI H pPEXHMBl BHOpamuu, AeMIupyroIIue
XapaKTEepWCTHKH, [OKa3aTelH BOCCTAHABIHMBAIOMICH CHIIBI, YYUTBIBasS HpPH 3TOM ILIaCTHYHOCTD
MaTepyana, a Taioke IIAaCTHYHOCTh KOHCTPYKOWH. JIHHaMH4YecKHe CBOMCTBa MOXKHO OMPENETHTH C
MOMOILBI0 AHATUTHIECKUX METOJIOB M/MITH SKCHEPHMEHTANBHBIX pe3ynbTaToB. CnexyeT obpaiars
BHUMaHHE Ha:

a) B3aUMOJeHcTBHE KOHCTPYKLHH C GYHIaMEHTOM H OCHOBaHHEM;

Ilpumenanue: TIpy pacCMOTpPEHHM B3aHMOACHCTBHS KOHCTPYKIMHM H TPYHTa, PEKOMEHOyeTcs
CO3aBaTh MOLEINb, BKIIOHAIOIYIO KOHCTPYKIIHIO, GyHAAMEHT, CBAaW ¥ TPYHT.

b) 3aTyxaHue npu OCHOBHBIX H 60Jee BRICOKHX pexxuMax konebanuit (cM. npunoxenue H);
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C) XapaKTEPHICTHKH BOCCTAHAB/IMBAIOIEH CHIEI HECYINHX 3JEMEHTOB B JIMHEHHBIX H HEJHMHEHHBIX
JHanasoHax, BKIIOYas CBOHCTBA IIaCTHIHOCTH;

d) BIusgHHE HEHECYIIMX 3/IEMEHTOB Ha ITOBENCHAES KOHCTPYKIIHH;

€) KpyTHJIbHEBIC BO3NCHCTBHA B IHHCHHOM M HEUHEHHOM QHANI230HAX;

f) BoszaeiicTBHE OceBoOil AepopMaliMH KOJNOHH H JPYTHX BEPTHKANBHBIX 3JIEMEHTOB MM IIOJHOMH
nedopmanun u3ruda;

g) BO3NEHCTBHA HEPaBHOMEPHOTO pacHpedelieHHs IOHEPEYHOH JKEeCTKOCTH MO0 BEPTHKAIH
(HanpuMep, pe3Koe H3MEHECHHUE XKECTKOCTH Ha OTAENbHBIX 3TaXax);

h) Bo3aeficTBHA XKeCTKOCTH AradparMbl HEPEKPHITHA.

[Tpu paccMOTpEHHMH B3aUMOJCHCTBHS MEXIY KOHCTPYKIMEH W I'DYHTOM, PEKOMEHAyeTCS CO3NaTh

MOJenb, KOTOpast BKIIoYana 6bI KOHCTPYKIHIO, (hYHIAMEHT H IPYHT.

9.6 OneHKa AHANATHIECKHX Pe3yJIbTATOB

Ilpu npoBefeHHH IHAAMHYECKOTO aHANM3a OLEHKY CEHCMHYeCKHX BO3NEHCTBHE MOXHO
OCYIIECTBJIATH TOJBKO Ha OCHOBE pe3ylbTaTOB OJUHAMHYECKOro aHammsa. OnHaKo, OLEHKA
celicMMYeCKHX BO3ACHCTBHH, OCYINECTBIIEMas C IOMOIIBIO JKBHBAIEHTHOIO CTaTHYECKOIO
aHanM3a, TakXKe 00eCIednBaeT MOTydeHre NONe3HoH HHpopManuH.

Ecnu npu npoBeNeHH: JHHAMHYECKOIr'o aHaI3a MOoMy4aloT 6onee HU3KYIO TOPU30HTANBHYIO CHIIY B
OCHOBAHHH COODYXXEHMS, UYeM IpH IpOBEIEeHHH OJKBHBAJIEHTHOIO CTaTHYECKOrO aHAIHM3a,
PEKOMEHIYEeTCsl, ITOOBI pacyeTHas TOPH3OHTAIBHAs CHIA B OCHOBAaHHMH HMella  HECKOJBKO
MeHbIIH# npepes, zampuamep, 0,75-0,8 0T ropu30HTANBEHOH CHIIBI Y OCHOBAHHS, YCTAHOBIEHHOH B

PE3yNbTaTe MPOBCACHUA 3KBHBAJICHTHOIO CTAaTHYECKOr'O aHaIHN3a.

10 Onenka napaceiicMH4eCKHX BO3JeHCTBHH

ODTOT CTaHZAapT MOXHO INPHUMEHATh B KadecTBe MpEIBAapUTENBHOIO MeEToja IOaXoja K
ONpENENeHHIO IapaceMCMUYECKMX BO3NACHUCTBHM, XapaKTEPHCTMKM KOTOPBIX  aHATOTMYHBI
XapaKTEepHCTUKAM pEafbHBIX 3eMIETpSCeHH, HampuMep, NOJ3EMHBIC B3pHIBH, BHOpamum,
BHI3EIBaEMBle YIWYHBIM OBH)KEHHEM, 3a0UBKa CBal M Opyrue BHIOBI HEATENLHOCTH YENOBEKA.

HCKOTOPBIC 3aMe€YaHHs 10 JaHHOMY BOIIPOCY AAXOTCA B IPHIO0XKCHHH J.



IIpunoxenne A
(urdOpPMaUORHOE)

Kos¢duunenTnl Harpy3KH, cBsi3aHHbIe ¢ HAIEKHOCTHI0 KOHCTPYKIHH,
K03 PHIHEeHT paHOHHPOBAHHSA CeilicCMHYeCKO ONAaCHOCTH H NPeACTABH-
TeJIbHbI€ 3HAYEHHUS HHTEHCHBHOCTH JBHKEHHS PYHTa NPH 3eMJIeTPSCEeHUH

A.1 Ko>pduunenrsl Harpy3KH, cBsi3aHHble ¢ HAJe2KHOCTBIO KOHCTPYKIUHH
},E‘u H 75.:

A.l.1 O6mee moJyioxkenHe

Benudussl y,, ¥ ¥z, ABILIOTCS KO3(Q(HIMEHTAME HATPY3KH UL IPEACNHHOT0 COCTOSHUSA IEPBOH

rpynnsl (ULS) 1 npenensHOro cocTosHES BTOpoit rpymst (SLS), cooTBeTcTBeHH0. OHH SBASIOTCS
YacCTHBIMM  KO3QdHIMEeHTaMH U1 BO3NEHCTBHE cOrilacHO BHAY 4YacTHOro Koadbduuuenta,
ykazarHOoro B ISO 2394, u MoryT OBITE OIpeAeeHE] C IOMOINBIO TEOPHH HANEXKHOCTH.
KoaddurueHTR CBI3aHEI C:

a) TpeOyeMBIM YPOBHEM HAICIKHOCTH;

b) mpeAcTaBUTENbHBIMY 3HAYECHISIMH HHTEHCHBHOCTH JBHIKEHMS IPYHTa IIPH 3€MIICTPACECHHH;

) M3MEHYHBOCTRIO CEHCMUYECKHX BO3NCHCTBHI;

d) HeompenxeneHHOCTHIO, CBI3aHHOM C HeanM3anuel celicMIYecKuX BOSACHCTBUN ¥ KOHCTPYKIHM

IIPH COOTBETCTBYIOINEM IIPEAEIIBHOM COCTOAHHH.

A.1.2 TpeOyeMblit ypoBeHb HAXEKHOCTH

Tpebyemslit ypoBeHs HAaJEXKHOCTH 3aBHCHT INIaBHBEIM 00pa3’oM OT 3HAYMMOCTH HW/HJIM Ha3Ha4YeHHUA
KOHCTPYKIMH. 3HAYAMOCTh KOHCTPYKIMH IOJDKHA ONpENENAThCA C TOYKM 3PEHMSA BO3MOXHBIX
MOCIEACTBMH paspyIIeHus BO BpeMs HIH NOCHE 3€MICTPACCHMS, HApUMEp, KOIHYECTBA IKEPTB,
yBEYHH, BO3MOXHBIX 3KOHOMHYECKHX MOTEPh M CONHANBHBIX HeymoOcTB. JUIi HpemenbHOro
COCTOSHHS IIEpBOH IPYHITH, KOTZla PacueTHhIE TPeOOBaHHA COOTBEICTBYIOT PHCKY, CBS3aHHOMY C

COXPAaHCHHCM JMH3HM BO BpEMS H IIOCIE CHJIBHOTO 3CMIETPACEHHSA, 3HAYECHHE p,,  JOJDKHO

OMpPEAEIATECS COrNIAaCHO CAEAYIOIIMM KaTerOpUAM KOHCTPYKIHH:

a) BBICOKAS CTEHEHb 3HAIUMOCTH

- KOHCTPYKUHH, COfepKalue GOJbIioe KOMHYECTBO ONACHBIX MaTEpHAOB, BEIIENSAIOWUMX BpeaHbIE
BEWIeCTBa B aTMOCGEpY, MOTYT MPHBECTH K CEPBE3HBIM MOCIEJCTBHSIM, HallpUMEp, EMKOCTH AMs

XpaHECHHA XUMHYECKHUX MaTepUasloB,



- KOHCTPYKIMH, TECHO CBS3aHHBIE C obecreyeHneM 6e30IacHOCTH JIIOMeH, Hanpumep, 60IbHULb,
MOXapHBIE CTAHIMH, MONUIEHCKHE YJaCTKH, KOMMYHMKAI[MOHHEIE YYACTKH, LUEHTPHl aBApHRHBIX
cyx0, OCHOBHOe o00OpyxOBaHME B CHCTEME BOJOCHAOXKEHHS, CHCTEMBI CHaGXKEHHS
3MEKTPO3HEPT el ¥ THHHUY ITONaYH rasa, OCHOBHEBIE 2aBTOMOOHIIbHEIE H JKeNe3HbIe JOPOrH;

- 30aHMs C [OBBIIEHHOH HACENEHHOCTBIO, HAIpEMeEp, IIKOMbI, 3a1bl [Jis 3acelaHuii,
XyJO0>XXeCTBEHHBIE BLICTABKH, TEATPEI;

b) 06pIuHad cTENeHb 3HAYMMOCTH:

- 0OBIYHBIE KOHCTPYKIIHH, HAIPEMED, KUJIEIE IOMa B KBAPTHPLI, OQHCHEIE 3NaHMS;

C) HU3Kas CTEIIeHb 3HAYMMOCTH:

- KOHCTDYKIIMM C HM3KMM YPOBHEM DHCKa VIl YETOBCYCCKHX JXM3HEH H IONyYeHMs YBEUHil,
HallpEMEp, CEIBCKOXO3AHCTBEHHBIE ITOCTPOHKM IUIA CKOTA MJIH XPAaHEHWS YPOXKAaeB, TOBapHEIE
cKamsl s 6€30IIacHbIX MATEPHANIOB.

Jns penensHOro cocTosHus BTopoi# rpymrsl (SLS), koraa pacuerHsie TpeboBaHHA COOTBETCTBYIOT
CHIDKEHHIO HOPMAIBHOTO HCIIONB30BaHUA KOHCTPYKIHMM BO BPEMS H/HIH IIOCIE 3€MJICTPACEHHS

YMEDEHHOH CHIEI, 3HAYEHHA J,, CIEOyeT ONpPENeATh COMNACHO CHIKCHHIO OXKHJAEMOTO
KCIIONIB30BaHMS 30aHUs, 4 TAKIKE CTENCHH Pa3pyIUeHUS i 3aTpaT, CBI3aHHbIX C PEMOHTOM.

A.1.3 U3MeH9HMBOCTD celicCMHYECKHX BO3eHCTBHIf N HeonpeaeIeHHOCTh, CBSI3aHHAs
¢ HaeaH3anneil ceficMEIeCKHX BO3XCHCTBHIL N KORCTPYKIHH

BenencTeue M3MEHYMBOCTH CeHCMHYECKMX BO3NICHCTBHH, 3Ha4YeHMA yp, H Jyp, CHEOyeT

OIPENENATh C YYETOM CTOXACTHIECKOH IIPHPOMEI STHX Bo3eicTBHi. M3MEeHYHBOCTE BO3HHKACT OT
Pa3sIMYHBIX HCTOYHHKOB, HAIIDUMED, OT CEHCMHYECKOr0 BO3NCHCTBHS Ha ydacTKe 3aCTpPOHKH, OT
TPaeKTOPHH PAaCIpPOCTPAHEHHS CEHCMHYECKHX BOJH, OT MECTHOTO YBEIIMYECHHS ABMIXKCHHS rpyHTa
BO BpeMs 3eMIETpsceHHs, 00YyCIOBICHHOIO BHAAMM IOYB M peaknued KoHCTpyKnuu. Crnemyer
YYHTEIBaTh HEONPENCTICHHOCTH, CBA3AHHBIE C HOCaTH3allHed CEHCMHMYECKHX BO3OCHCTBHH H

PacdeTHERIX mozene# KOHCTPYKIHH.

A.1.4 IIpumeps! k03¢ PuUHEHTOB HATPY3KH, CBA3aHHAbIE ¢ IPEACTABHTEIbHBIMH 3HAYEeHHAMH

3naveHus y,, ¥ y,, NpPeJICTaBIEHE B KAYeCTBE NPUMEPOB B Tabmuuax A.l u A.2 [ia paioHa ¢
OTHOCHTENBHO BBICOKOH ceHCMHYECKOH ONAaCHOCTBIO HapsAly C NpPelNCTABUTENBHBEIMH 3HAUYCHHUAMHU
MHTEHCHBHOCTH [JBIOKEHHUS IDYHTa BO BpeMs 3eMieTpiaceHus k., H k. - (cMm. A3). Taxxe

[OKa3aHb! NEPUOEI TIOBTOPHBIX KoJeOaHHH Ul COOTBETCTBYIOLIMX NIPEACTaBUTENbHBIX 3HAYECHHUH,
KOrfa HEepHON [MOBTOPHBIX KojeOaHWil OImpeleNnseTcs KaK OXHMAaeMblil WHTepBal BpeMeHH, B

KOTOpOM IIPOTHO3HPYHOTCd BO3HHKHOBCHHA COGBITHﬂ, [NPEBBIIAOIINX HEKOTOPYHO BCIHUYHHY.
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[Ipumep C HCHOMB30BaHWEM €NMHAYHOTO KOdPOHUMEHTA HArpy3Kd U1 OOBIMHOTO YPOBHSA

3HaYMMOCTH /1aeTcs B Tabnuue A.l, Tie NIpH HCUONB30BAHMA 3HAUCHMH Kk, ® k. ydHTBIBAIOT

[IEpHOJ MOBTOPHBIX KOJeOaHMi JUIl COOTBETCTBYIOMIETO NPEAENBHOrO COCTOSAHMA. B Tabimmme A.2

NpHMEHAETCS

obmiee

NPENCTABHTEILHOEC 3HAYCHHC

kg,

a  YpOBEHB

3SHAYUMOCTH  IJIA

COOTBETCTBYIOHIETO MPEAEIBHOIO COCTOSHMS YYUTHIBACTCS C MIOMOIIBIO 3HAYEHUH Ye, HIH Ve .

Tabauua A.1 —Ilpamep 1 ana kod3pGHIMERTOB HATPY3KH ¥, , H ¥, , 2 TAKOKE Qs

OpeACTABATENLHBIX 3Ha%eHnit k,, B k; (tne ky, # k; )

TpenenbHoe YpoBerk Vo W ¥, Ke,u wnu Kes Iepuon mosrop-
COCTOSTHHE 3HAYMMOCTH HBIX KoeGaHui
o kg, wm
kE o
a) BRICOKHH 1,5-2,0
b) O6BIUHEbIH 1,0 0,4 500 nmer
TlepBoii rpynnel | ¢) Hu3KHi 0,4-0,8
a) BBICOKHI 1,5-3,0
b) o6rMHEIH 1,0
Bropoii rpynne!l | ¢) Emskuit 0,4-0,8 0,08 20 net

Ta6auua A.2 — Ilpumep 2 aast Ko3GpGUIAEHTOB HATPY3KH 7, M ¢, , 2 TAKKe JJIA

NpeACTABHTENLHLIX 3HAYCHRAH &

IpenensHoe YposeHp Ve, WK ¥p ke =kp, =k;, | Tlepuox mosrop-
COCTOSHHE 3HaYUMOCTH HBIX KoJeOaHuit
o kg
a) BBICOKHIA 3,0-4,0
b) 0OBIYHEIH 2,0
[lepro#t rpynnEe! | ¢) HU3KHI 0,8-1,6
a) BBICOKHIH 0,6-1,2
b) o6braHBIH 0.4
Bropoit rpymmsl | ¢) Hu3kui 0,16-0,32 0,2 100 ner

A.2 Ko3pdunuent paiionupoBaHus ceficMHUYeCKOM 0NacHOCTH £,

Koadounuent palioHupoBaHHs CeHCMHYECKOH ONACHOCTH k, OTpaXKaeT OTHOCHTENBHYIO

CEiCMHYECKYI0 OMACHOCTh MNAHHOro paifoHa. DTOT KO3(GHIMEHT OIEHHBACTCS C YYETOM
HCTOPHYECKHX [AaHHBIX O 3€MJETPACEHMAX, MNAHHBIX 00 aKTHBHOCTH TONYKOB M OPYIHX
CeHiCMOTEKTOHHYECKHX [NAHHBIX BHYTPH H BOKpYr ydacTka 3actpoifiku. OOblMHO B palioHe

HauBBICIIEH ceficMMueckoll onacHOCTH KO3((HUIMEHT COCTaBjseT eIUHHIY M 3aTeM OH

YMEHBLIAETCS COITIACHO CEeHCMUYECKOH OIIaCHOCTH B COOTBETCTBYrOmieM paiioxe. Kosdbuuuent

paﬁoaupoaaﬂua, npesmmaroumﬁ €NUHULY, MOXET OBITh HCIIOJIB30BaH B ciiy4yae, Koraa




ceficMMYyecKasd ONacHOCTh JAHHOrO paioHa dpe3BbIYalfHO BBICOKAa. BMecTo onpenenenus
KO3 QHIHEHTOB PaOHMPOBAHHA MOXHO HCHONE30BaTh KOHTYPHYIO KapTy IUIA IIPEACTABUTENBHOTO
3HaYECHHUA HHTCHCUBHOCTH NBHXKEHHUA IPYHTA MIPH 3eMIICTPSICEHUH.

B npaKTHYECKHX LENIX MOXKHO YCTAHOBHTE Psii AMCKPETHBIX 3HAYEHUH Ha OCHOBAHHH HMEIOIIMXCS
KapT CeHCMMYeCKOH OMacHOCTH. B ciydae, xorza KapTel He OTpaXKaloT BOSNESHCTBHE IPyHTA H
re0NIOrMM Ha COOTBETCTBYIOMIEM YYacCTKe 3acTpOMKu, BO3NeHCTBHE CABHIOB BOMM3H 3TOTO y4acTKa
H T.J., TO 3HAauCHHA KO3(p(HUHEHTOB ClIeXyeT OIpeleNsiTh C YYeTOM COCTOSHHA TIpYHTa H

BBILIECYIIOMSHYTBIX BO3ICHCTBHMU.

A3 Hpencr ABHTEJIbHBIC 3HATCHUSI HHTCHCHBHOCTH XBIDKEHHS I'DYHTa NpH 3eMJIETPHCCHHH
kE.u H kE.s

IIpencrasurensuple 3Ha4eHHA Ky, H k;, OOBIMHO OIpENENAIOTCS HAa OCHOBE MaKCHMAIBHOTO
FOPU3OHTANBPHOIO 3€MHOIO YCKOPEHHS Kak OTHOIIEHHE K YCKOPEHHIO, BEI3EIBAEMOTO FpaBHTALHEH.
Ecmn  ykaseIBaloTCA MaKCHMAaNbHasi CKOPOCTh IBIDKCHHS TPyHT2 HIM Apyrde CHEKTpabHELIE
OPIHHATEL, TO 3TH 3HAYEHHA JOIDKHEI OBITh IPeo6pa3oBaHkl B YCKOPEHHE.

[IpencraBuTebHEIE 3HAYEHAS HHTEHCHBHOCTH JBIDKCHHS IDYHTa IIPH 3eMIIETPACEHHH B JaHHOM
paiioHe CNefyeT ONpeneNirTh Ha OCHOBE CTATHCTHICCKHX JAHHBIX (HaIpHMep, Ha OCHOBE HEepHOAA
MOBTOPHBIX TONYKOB) WM HAa OCHOBE NPENBIKYIMX NPAKTHYECKHX HEDKCHEPHBIX NAHHBIX M Ha

npaoGpeTeRHOM ombiTe. B HacTosee Bpems 3HaueHue k, , paBHO mpubnusuTensHo 0,4 B paiione

caMOM BEICOKOM CEHCMHUYECKOHl OIacHOCTH BO BCEM MHpE OpH IIEpHOAE INOBTOPHBIX TOIYKOB,

cocrapisromeM npubusuTensio 500 ser. BMecTo oTOeNbHBIX NIPHBOMMMBIX 3HaYeHnd k, ® k.,
a TaioKe k.., MOXHO TaKXKe HCIIONL30BAaThL KapTy CEHCMHYECKOH ONacHOCTH, OTPaXKAIONIYIO

OXHOAaEMOC TOPH30HTAJIbHOEC YCKOPEHHE KakK OTHOHMEHHEC K YCKOPCHHIO, 06YCJIOBJICHHOMy

rpauranmed kp, wma Kk .
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Ipnioxenue B
(uadopManHOHHOE)

Kos¢pduunent, yaurpiBaromuii 0co06eHHOCTH KOHCTPYKIHH

Kosddunuent, yyuremaromuit ocoOEHHOCTH KOHCTPYKUEM, k,, IPUMEHAETCS AN CHHXKEHHS
pacHyeTHBIX CeHCMHMYECKMX CHJI HJIM CHJI CIBHT4 C YYETOM IJaCTHYHOCTH, IIpHeMIeMOi
IehopMalyy, XapaKTepUCTHK BOSBpallaromiedl cunbl M 3amaca IPOYHOCTH (WM H3OBITOUHOM
CIIOCOGHOCTH ) KOHCTPYKIMH. DTOT KO3OHIMEHT MOXeT OBITh pasieneH Ha nBa Koad¢HuuueHTa, a

UMEHHO Ha k, ® kp, u MOXeT GBITH BEIDAXEH CHEIyrOMUM 06pasom:

ky =kp, kp,, (B.1)

Du

roe  kp, CB3aH C IUIACTHYHOCTRIO, HpHemyieMol mdedopmammed M XapaKTepHCTHKaMH

BO3BpalaloIIei CHIIBL;
kp, CcBA3aH C 3a11acOM IPOYHOCTH.
3toT KO3QHIMEHT TakKe MOXHO BBHIPa3UTh APYraM o0pa3om:
kp =4 =55, (B.2)
rae R, # R, IpOTHBONOJOXHEI Kk, kp, , COOTBETCTBEHHO.
Ilocnenuue wmccnemoBaHMA NOKasamd, 9T0 k,,TAaloke 3aBHCHT OT MNeEpHONA ECTECTBEHHBIX

KonebaHuM KOHCTPYKIMYM, a BO3MOXKHOE CHIDKCHHE NPOYHOCTH OCTAETCS MHHUMAILHBIM I
KOHCTpYKIHUM ¢ 60jlee KOPOTKHMHM NEPHOJAMH €CTECTBEHHBIX KoneOammii. 3adenme K, 3aBHCHT
OT Pa3sHOCTH MeXIXY (PaKTHIECKOH M pacueTHOM IIPOYHOCTBHIO M M3MEHSETCS COIJIaCHO METORY
pacgera OpovYHOCTH. KOmMuecTBeHHOe OIpefeNeHue ITHX KOI(QOhHIHEHTOB poJO/DKaeT
OCTaBaThCst IIPEIMETOM 0OCYXieHus U B OONBIIMHCTBE HOPMATUBHEIX JOKYMEHTOB MCHIONL3yeTCs
omHo obimee 3HaweHHE k. DTOT XK03QODHIMEHT k, MOXET HPHHHMATh CHENYIOWEe 3HAYECHHS,
HarpuMep,

ot 1/5 mo 1/3  mns cucteM ¢ BEICOKOM ILUIaCTMYHOCTBIO,

ot 1/3 mo 1/2 pasg cucreM €O CpemHEH MIACTHYHOCTHIO;

oT1/2 mo 1 1A CHCTEM C HENOCTATOYHOM ILIACTHIHOCTRIO.

OTH [WaNa3oHB! 3HAYeHWH Kk, HAXONATCA B CTAJHM M3YYECHHS H B OTHENBHBIX CIyYasX MOTYT
NPUHUMATE JPYTHE 3HAYCHHS.

[TnacTH4HOCTBH ONpEAENsercs KaK CIOCOOHOCTh K AehOPMHUPOBAHHIO, BBIXOAAUWIEMY 32 Mpelelbl
YOPYrocTH NOJ BO3AEHCTBMEM LMKIHYECKHX HArpy3ok 0e3 3HaA4YHTEenbHOro CHHIKEHHS MPOYHOCTH

UMH [IOTEPH CMOcOOHOCTH K NornomeHuio 3Hepru. Koadounuent nnactuuHocTH (06b14HO
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obo3HayaeMblii OykBO#t 1) ompegensercs Kak AedopMaums, AefeHHas Ha YIPYTYIO MpeAeibHYIO
ZAedopmaruio.

HinkeykasaHHble CHCTEMBl KOHCTPYKIHH, OONafaiolllie pa3iudHON CTENEeHBIO IUIACTHYHOCTH,
ABJAIOTCS TOJHKO THINHYHBIMH IpuMepaMH. CleyeT OTMETHTD, YTO NPHAAHKE 3JIEMEHTaM 3JaHUs
H Y4YaCTKaM COENHHEHMH COOTBETCTBYIOINECH IUIACTUYHOCTH HMEET BaXHOE 3HAYEHHE IIPH
ompeneneHHH  Ko3hQHIHEHTa, YYHTHIBAIOIEr0 OCOOEHHOCTH KOHCTpyKuEH. ClemoBaTebHO,
KOHCTPYKIHMsI OFHOM KaTeropHH MoXkeT OBITh OTHECeHa K OPYroil KaTeropud B 3aBHCHMOCTH OT
XapaKTepHCTHK 3MEMEHTOB KOHCTPYKIHH (IEMEHTOB 31aHHA H YJaCTKOB COSAHHEHHUH).

a) CucreMa KOHCTpYKIIHH, o6nanaromas BRICOKHM YPOBHEM ILTACTHYHOCTH, IIPEACTAaBIAET COGOM
chUcTeMy, B KOTOpod OOKOBOEe CONpOTHBICHHE OOECHEeYHBaeTCs 3a CYeT CTAIbHBEIX HIM
XEene300eTOHHBIX MIHOBEHHO HM3MCHAEMBIX paM C JOCTaTOYHHIM KOJNMYESCTBOM COEHHHEHHH H
IJIACTHYHOCTHIO 3IEMEHTOB KOHCTPYKIIHH.

b) Crcrema KOHCTPYKIMH, 0oOJafaroinas CpeSHHM YPOBHEM IUIACTHYHOCTH, HPEACTABIIET cOGOt
CHCTEMY, B KOTOPOH GOKOBOE COMPOTHRBICHHE O0OECHEUMBACTCS paMaMé CO CTATBHBIMH CKOOaMu
UK JKENe300€TOHHPIMA CTEHAMH JKECTKOCTH.

c) CucreMa KOHCTPYKIMH C HEJOCTATOYHOH CTEMEHBIO IUIACTHYIHOCTH IpeAcTaBiier coboif
CHCTEMY, B KOTOpOH GOKOBOE COMpOTHBIEHME OOSCICUMBACTCA HE YCHICHHEIMHM WM YACTHYHO
YCHJICHHBIMH CT€HaMH XECTKOCTH KMPIHUYIHOH KIIagKH.

Ha 3Hadenue kjCyINecTBeHHOE BIMSHHE OKasblBaeT THUI MEXaHH3Ma paspylleHHs. 3Ha9eHHs,

[peJCTaBeHEbe BBHIIIE, NONYCTHMBl IPH YCJIOBHY, YTO KOHCTPYKIMA oOpasyerT MeXaHH3Mm
paspyLIeHHs, pacCMaTPHBaeMBIi Py IPOSKTHPOBAHHM, a KOT/Ia KOHCTPYKIMS BHLIXOMHUT M3 CTPOS,
cosfaBas Opyrod BHI MeXaHH3Ma, HEOOXONMMO MOBBICHTH YPOBEHD ILTACTHYHOCTH OTHENbHEIX
3IIEMEHTOB KOHCTPYKIMK. CleqyeT IPHHSITH COOTBETCTBYIOIIME MEPHI C TeM, YTOOBI 0GeceyrTh
MEXaHH3M pa3pyLIeHMs, HpeqyCMOTPEHHEIH B mpolecce IMpoekTupoBanus. CorjiacHO pe3ynbTaraM
HeNMHEHHBIX [MHAMHYECKMX AHATHM30B KOHCTPYKIIM, IONBEPTHYTHIX 3EMIETPSCEHHIO GONBIIOH

cwsl, k, (wu 1/R) npupaBHUBaeTCsS K 1/ 4, eciiu npuMeHseTCS IPaBHIO KOHCTAHThI CMEIIEHHUS,
ok 1/2 o —1, €CIIU NIPHMEHSETC MPABUIIO SHEPreTHIeCKOR KOHCTAHTRI, e 4 - Ko3gduuuenT

[IACTHYHOCTH. TakuM o0pa3oM, MakCUManbHOe GOKOBOE OTKJIOHEHWE A nax , OXHMOAEMOE IIPH
NpefeNbHOM COCTOSHHMH IEpBOM IpYyIIbl, MOXET OBITh ONmpeNeSiCHO MO CHEAYIOIIMM IPOCTHIM

dopmynam (cm. pucysok B.1):

Amar= AyzRAy (83)
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1/ 1 |
Apar == =+ 1A, ==\R* +1)A,, B.4
max 2 [kzp JAY 2 ( )A)’ ( )

roe A, O3Ha4aeT 6okoBoe OTKIOHEHHE, BBIYHCICHHOE C IIOMOINBKO aHalu3a YIPYIOCTH IJs

pacyeTHHIX GOKOBBIX CEHCMHUYECKUX CHIL MIIM CHI CIOBHIa, ONpeNeNeHHbIX B ypasueruu (1) wmm (2).
Boo6me ypasnenwe (B.3) mnpuMeHseTcs XK KOHCTPYKHMAM ¢ Oolee MNUTENLHBIM IIEPUOIOM
€CTeCTBeHHbIX KojieOanuii, a ypaBHenue (B.4) npumenseTcs K KOHCTPYKIHAM ¢ 60Jiee KOPOTKHM
HEPHOJIOM ECTECTBEHHEIX KoJIehaHui.

KyMynaTuBHAs IIaCTHYHOCTH (WM rallleHWe SHEPruM), HeoOXommMas Ul KOHCTPYKIIHMH, TaKKe
sBJIseTcs (akTOpoM, KOTOPEIM He cienyeT mpeHeOperaTs IpH pacdeTe IpPEACIbHOTO COCTOSHHUSL
[EepBOM IPYIIBl, [OCKOILKY IPOYHOCTh KOHCTPYKIMH CHIDKACTCS IOJ ACHCTBHEM HMKIMYECKHX
Harpy3ok (Takoe COCTOJHHE HasHIBAIOT KYMYIATHBHOE MOBpPEXICHHE). bBrlTO IpoBeneHO
MHOXECTBO HAYYHBIX MCCNEJOBAHMH B LeJIX ONpefeleHHd TpeOOBaHMA K KyMYJIATHBHOM

ITACTHYHOCTH M B CKOpoM OymyieM OyayT paspaboTaHBI METOXBI pacdeTa, YUHTHIBAJOINHE 3TO

TpeboBaHue.
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a) b)
Ay Ammax Amax

BokoBO€E OTKJIOHEHHE

a) 110 MpaBHIy KOHCTAHThI CMEIICHHA

b) mo npaBuiTy SHEPreTHYECKOH KOHCTAHTRI

Pucynok B.1 - B3aumocBsisbs Mexxy 60K0BOM CHJIOH CABHIa H OTKJIOHEHUEM



I puaoxenne C
(un(OpMaIHOHHOE)

HopMupoBaHHbI#i pacueTHBIH CHEKTP PeaKIuH

HopMHpOBaHHBI pacUeTHEIH CHEKTP peaklMH MOXeT OLITh MPEACTaBNeH KaK CIEKTP YCKOpPEHHS,
HOPMATH30BaHHBIH! C MOMOLIBIO MAKCHMAJIBHOTO YCKOPEeHHS rpyHTa. OH MOXeT GBITh OpeACTaBNeH

B CJIEAYIOLIEM BHIE:

k=1 ms T=0 (C.1)
JInneiinas HHTEpIOLALHSA s O<T<T'> (C2)
ky = ki, ms T, <T<T (C3)

7Y ms  T>T, (C4
et 7

raek, - opOHHaTa HOPMHPOBAHHOTO PACYETHOTO CIIEKTPA PeaKilH;
kg, - K03pOHIHEHT, 3aBHCANMIH OT HPO(QUIL HOYBHL M XaPaKTEPHCTHK KOHCTPYKIHAH, HalpUMED,

gemrdupoBaHus KOHCTPYKIMH, ANA KOHCTPYKIHH ¢ Ko3bQHIHEHTOM AeMI(HPOBaHHS, PaBHEIM

0,05 u crosmedt Ha mMouYBE CpeNHEro Ka4eCTBa, 3HAYEHHE k, MOXET GbITh PaBHBEMM OT 2 10 3;

T — mepron ecTeCTBEHHBIX KONehaHuii OCHOBaHUA KOHCTPYKIHH;
Te, T'c - HepHOIB! YITIOBBIX KOeOaHu}, CBI3aHHbIE C COCTOSHHEM II09BBI, KaK IT0Ka3aHO Ha PHCYHKE
C.1;

77 -3KCIIOHEHTA, KOTOpas MOXET H3MEBATECA OT 1/3 mo 1. B ciyuae, xorma 77=1, cKOpOCTE PeaKIuH

,) npu T>T.. CnenoBarensHo, 3Hadenue T TeCHO

CTAHOBHTCS IOCTOAHHOM, TaKOH Kak (f—khT
r

CBS32HO CO CKOPOCTBEO PEAKIHH.
T, T'c ¥ 77 3aBHCAT OT TEKTOHMYECKHX M e0JIOTHYECKHX ycnoBuif; T'c Moxer cocraBiath oT (1/5)
mo (172) ot Te.

Hanpumep, [U1s ropH30HTaBHEIX IBIKEHHH T MOXKET IPHHUMATE CIEAYIONIHE 3HAYCHHS:

or 0,3 1o 0,5 cex - [UIs )KECTKUX ¥ TBEPHBIX ITOYB;

ot 0,5 10 0,8 cex - 11 MPOMEKYTOYHBIX COCTOSHHUH ITOYBEI;

ot 0,8 mo 1,2 cex - A MArkuX M OCJAabNeHHBIX [IOYB.

Jng knaccHUMKALEH COCTOSAHMIE [OYBEL JOJDKHA YYHMTHIBATBCS TONIIMHA CJI0€B NOYBEL [lepmon
€CTECTBEHHBIX KoNeGaHuit OCHOBaHHS KOHCTPYKUMH, T, MOXKeET ObITh BBIYHCIICH 110 3MIIMPUYECKUM

KamuOpoBaHHeIM hopMynam, no npubmixeHuio Pefinalira wid myTeM ykasaHus cOOCTBEHHOro



3HA4YCHHA. HpH OIPECACIICHUH 3Ha4YCHHA T CIIENYET YYHUTHIBATH CHIDKCHHE JKECTKOCTH OETOHHBIX

3JIEMEHTOB KOHCTPYKIIUH, BEI3BIBaEMOe OOpa3oBaHHEM TPEIIMH.

A
Ky

HopruposauHnas pacyeTHas oppMHATA

-
o
6 x
e
g
[
g
! ! S
T, T, Tlepuoa ecrecTBeHHBIX KoreGaumit, T

Pucysoxk C.1 — HopmMupoBaHHBIH pacyeTHbIH CHEKTP peaKnUu

Ha pucynxe C.1 mokasano, 4to k; =1 mpu T=0 u nuHeHHO BospacraeT =0 kp npu T=T-..
OnHako pexoMeHIyeTcs HCIIoNMB30BaTh k, =k, npu 0<T<T',, kak mokasaHo TOUeUHOH IHMHWEH Ha
o

pucyrke C.1, ucxond U3 CICAYIOIINX YCIOBHI:

- HEOIIpe IENEHHOCTh XapaKTepUCTHK JBHKECHHS I'PYHTA B 3TOM JIMAMa30HE;

- HU3Kas BOCIIPHMMYHBOCTE CHIILHO ABHTAIOMIHXCS aKCEIEPOMETPOB B 3TOM AHaNa30He

H IO3TOMY BEPOSTHOCTB TOTO, 9TO 3HaYeHHE k, OYHET NpEBBINATh TEOPETHICCKOE 3HAYCHHE;

- BEpOSTHOCTH HENOCTOAHHOH oueHxuM ko3dommmenra k,, YYHTHIBAIOMEro OCOGEHHOCTH
KOHCTPYKIIUH, IJIsi KOHCTPYKIMH C KOPOTKHM IEPHOIOM KoJIeOaHuil.

Jns onpemenenus cun npu 6Gosmee JUIMTENBHBIX NepHOJax KoneOaHME peKOMEHIyeTcs
paccMaTpHBaTh HIDKHHH Ipenel, KaK IOKa3aHO IYHKTHpHO# nuHHell Ha pucyske C.1. 3Hayenne

3TOrO YPOBHS MOXET COCTAB/ATh OT 1/3 no 1/5 o1 k,
0

Jng onpenenexus cMeeHU peakuyy npu 6oliee JUIHTENBHEIX NepHofax konebanuit pucyHok C 1
He JaeT JOCTATOYHO TOYHOHN KapTHHEL [Ipy miMTeNbHBIX Hepuoax KonebaHuil cMemeHue peakiuui
CTaHOBHUTCA GYHKIEH MAKCHMATLHOTO CMEIIEHH ABHKEHHUS TPYHTa [IPH 3¢MIICTPACEHHH.
CylecTByeT HEONpeNeNeHHOCTh B OTHOINEHWH CMEHIEHHs TIPYHTa, ONM3KOr0 K CMeNICHUSAM,
BO3HHKAIOINMM MpPH OYEHb CHJBHBIX 3€MICTPACEHMAX, M II03TOMY HEOOXONHMO TIUATENBHO
3KCTPANONHPOBATh JAHHbIE, HAYMHAS C PE3YJILTATOB [I0 3€MJICTPACEHUIM Maioi CHIIBI

Jis OUEHKH MaKcMManbHbIX ZedopMalyii CHCTEM KOHCTPYKLHHM MOXHO HCIHOJIB30BaTh TaKxke

IKBUBANEHTHBIH METO MOAX0MA K JIMHEapH3alUHH. B stom meTone moaxona CHCTEMA, BKIIKO4Yarouias



rUCTEPE3UCHOE [OBEACHHE, 3aMEHseTCA JHHEHHOM CHCTEMOH, MMEIoIel YKBUBAICHTHEIN IEPHON
eCTeCTBEHHbIX KoeGaHHH H SKBUBATIEHTHHIM KO3((HIUEHT BSI3KOro 3aTyxaHds. MakcHMmanbHas
nedopMarusi F’HCTEPE3UCHOH CHCTEMBI OIpelenseTcs kak JeopManns 3KBHBAIEHTHOH JHHEHHON
CHCTeMbl. BBIIBHHYT DAz NIPEIIOKEHMH 1TO ONpEelie/ICHAIO SKBHBAIICHTHOIO IIEPHO/A €CTECTBEHHEBIX
KoneOaHuil | SKBHBANEHTHOro Ko3h¢uunenTa BA3KOro AeMupHpOBaHus, KOTOPhle EPBOHAYANBHO
OTIPENENAIOTCS KaK GYHKIHS 0XHAaeMOoro Koo punuenTa nIaCTAIHOCTH.

B mocnemHue ronsl BO3HMIUTH HOBEIE NMOHATHS, Kacalompecs pacyeTra KOHCTPYKUHH, KOTOpBie
OCHOBaHBI Ha aHaNH3aX CMENICHHs, a SKBHBAJICHTHBIH METOM NONXO0Ja K JIMHEApU3alH{ YacTo

HCIIOJIB3yETCSl JUIS OIpeHeleHHs TpeOyeMoH IMpOYHOCTH TWPH 3aJaHHOM MaKCHMAalbHOH

AdebopManuy.



Opnaoxenne D
(uadopManmoHHOE)

Koadpununent pacnpeseseHus celicMAYECKOM CHIIBI
4 ko3 punHeHT pacnpenesieHus ceficMHYECKOro cABHUIa

Huxe npuBonsTcs oflye XapaKTEPUCTHKY pacipeieeHuii MapaMeTpoB CefCMUYEcKOl CHIbl Hal
OCHOBaHHEM

a) 4TO Kacaercs OYeHb HH3KHX H JKECTKMX 3JaHHH, TO BCE JJIEMEHTHI OT BEpXHeH dYacTu 1m0
OCHOBAHHA 3JaHus ABHTArOTCs ¢ ABMKCHHEM 3eMIIH. B 3TOM ciiydae pacnpefeneHue cefiCMHYecKUX
CHIl ABJISIETCS PaBHOMEDHBIM, a CHIBI CEHCMHMYECKOro CHBHIA BO3PACTAalOT NHHEHHO OT BepXHei
YacTH K OCHOBAHMIO 3[aHus (PaBHOMEDHOE PAcHpefieNeHHe CeHCMMYECKHX CHII, CM. CIUIONIHEIE
quEEEM Ha pucynke D.1). Ha pmcymke D.1 HOpMHpoBamHOH cunoil capura Vg, sSBISETCH cHia
CIBHTa i-T0 YPOBH:, Je/IeHHasd Ha CIBHUT OCHOBAaHHS,

b) 4TO KacaeTcs HEBBICOKHX 3JaHHUI, TO PAaCHPEHENEeHHE CEHCMIYIECKIX CHII CTAHOBHTCS IMOXOOHBIM
[ePEeBEepHYTOMY TPEYTONBHHAKY, 4 pacHpenelieHHe CHI CeHCMHYECKOTO CABHIa MOXET IPHHAMATh
dopMmy mnapaGonsl, BepmHHA KOTOpo# OyAeT pacmonoieHa y OCHOBAaHMS (paclipeleneHde
celiCMHYECKMX CHJI B BHIE [EPEBEPHYTOr0 TPEYTONbHAKA, CM. HYHKTHDHEIC KDHBEIE Ha DHCYHKE
D.1);

C) IS O4YeHb BEICOKHX 3HaHAH CEHCMHYECKHE CHIBI OKOJO BEPXHEH 4YacTH BO3pacTaloT B
pe3ynbTaTe BO3meHCTBHSA BHICOTHL. ECiH momyckaercs, YTO 3JaHMe NpeicTaBiader coboif ympyroe
TeNo, 3aKpeIlUieHHOe ¥ OCHOBAHKA M PAaCCUMTAHHOE Ha PaBHOMEPHBII CIBUT, a TAK)Xke IOfBepraeTcs
Bo3fefictBuio Oenoro myma, TO pacnpefelicHHe CEeHCMHYECKHMX CHJI COBHMIAa NPHHHMAeT BHR
napaboel, BEpUIMEa KOTOPOH pacrojiaraeTcs y BepxHeH JacTH (pacmpeleieHHe A1 KOHCTPYKIUH
THOA CABHTAKOWIEHCS, KOTOpas MOABEpraeTcs Bo3xeHcTBHIO 6eNoro mymMa, cM. TOYEYHBIC KpHBBIC

Ha pucyHke D.1).

o
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Koadpuuuent pacnipe—~  KoagduumenT pacnpeae— HopMupoBaHsas CHAa
AeAeHHs CeHCMHYECKOH ACHMSA CefCMHIECKOTO Ce#CMHYEeCKOT0
cuae ki, casura k, caBura Vi,

ObozHayenue:

v=0 B ypasuaerun (D.1) wm k, =0, k, =0 B ypasnennu (D.4)
------------ v=1 B ypasrenuu (D.1) wm k, =1, k, = 0 B ypasueruu (D.4)
————— v=2 B ypasaexnH (D.1)

k, =0, k, =1 B ypapaeHnH (D.4)
Pucynox D.1 — Pacopenenenne napameTrpoB celicMHIeCKol CHIIBI

IlppHuMad BO BHHMaHHE BBIICYKa3aHHEIE XapaKTEPHCTHKH IApAMETPOB CeHCMHYIecKOd CHITHI,

xo>(dunuenT pacnpeneneHus ceHCMHYECKOH CHMNBI, Ky ;, MOXET OBITh OHpeZeNeH CIEeTYIOMMM

obpazoM:
FG xhx\‘
kg, =——, ®.1)
A)
Z;FGJhJ
=
roe F,;, - Harpy3ka KOHCTPYKUHH OT COGCTBEHHOr0 Beca Ha i-OM YpOBHE, KOTOpas BKJIFOYAET

BEPOATHYIO IEPEMEHHYIO BpeMeHHy1o Harpysky (0,2-0,3 ot obmieli BpeMeHHOM Harpysku);

h - BBICOTA HAI OCHOBAHMEM Ha i-OM YPOBHE;

:
N - KOJIHYECTBO ypOBHEH Ha/l OCHOBAHUEM.
ITokasaTens CTeleHH V MOXeT OBITh BEIpAXEH CIeAYIOmUM 00pasoM:
v=0 nis OYeHb HU3KHMX 3NaHHH (UL 2-X STRXHBIX 30aHUH) MIH KOHCTPYKIMH, IS KOTOPBIX
T <0,2 cex;
v=0 1ol ars ManosTaxXHBIX 30aHuH (3-X — 5-TH ITXHBIX 3MaHUH) HIM KOHCTPYKIHH, LIs
kotopsix 0,2 cex <T<0,5 cex;

v =110 2 Ad cpefHMX 30aHUH HIM KOHCTPYKUHH, 11 KoTophiX 0,5 cex <T< 1.5 cex:
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v=2 g BHICOTHbIX 3xaHHH (Bemue 50 M muM Gomee 15-TH STXHBIX 3MAHHE) HAH
KOHCTPYKUHH, s KoTopeix T> 1,5 cek.
Pacnpenenenys napameTpoB ceHCMHYECKOH CHIbI, pHBeAcHHBIE B ypasHenuu (D.1), mokasaHb
CIUIOLIHBIME JTHHHAMHE Ha pucyHKe D.1 npr v =0, B BUJe MYHKTHPHBIX KPUBEIX Ha pucynke D.1
npu v =1 H B BUJIE MYHKTHPHO-TOYEYHBIX KPHBBIX Ha pucynke D.1 mpu v =2.
[Tockoneky ypasuerue (D.1) He HaeT COOTBETCTBYIOMIETO paclpeleNenss I BEICOTHBIX 3NaHHI,
Jaxe eCM NOKAa3aTelh Vv CTAHOBHTCHA PaBHBM 2 (CM. DYHKTHPHO-TOYCTHEIE KPHBBIE Ha PHUCYHKE

D.1), xo3dduLiMeHT pacipesenenus CeRCMUYECKOR CIIIBI k. ; IS BRICOTHEIX 3JaHHI MOXET GbITh

OIIPENECIICH KaK:

kF.n = p’ (D'Z)

F..h
ke, = (- p)—2— (D.3)

- )
;1’0.,%-

rae

£ - kK03QUIHEHT, NI COCPENOTOICHHYIO CHIIY Ha BEPIIHHE 3MAHMS; IPAOIA3HTENHHO
p=0]1.
ITockomeky ypasuenns (D.2) m (D.3) He Bcerma IaroT COOTBEICTBYIOLIEe pAaCIpencsiCHHE, a
OIpeleNnITh COCPEAOTOYEHHYIO CHIy y BEPIIMHBI 3faHHI, HMeIOmMX Ha X ¢acajax YCTyIEL
gemenecoobpa3Ho, TO  PEKOMEHAYeTCA  HCHONB30BaTh  KOIGQHIHMEHT  pacmpelesicHUs

ceficMuyeckoro cisura k., BMecTo KoapduumenTa pacmpeneneHus ceHcMEUecKof CHIBI ki ;.

Koadduumert k . paccMarpuBacTcs Kak KO3GOQHIHEHT CHBHra Ha i-oM ypOBHe,

Vi
HOpMaJ'IHSOBaHHLIﬁ C IIOMOIIBIO KOB(I)Q)I’IHHCHT& CIOBHTA Y OCHOBaHHII.

KoadduureHT pacmpeneneHus CceHCMHYECKOTO CHBHra k,,  MOXeT ObITh ONpENENeH Mo

cnenyromeit Gopmyne:

kV.i=1+kl(l_a)+k2 'l“_l ) (D.4)

N

rze
k, 1 k, - ko3pdummerTsl oT 0 Do | M ONpemensOTCA [NIABHBIM 00pa3oM BBEICOTOM WM

HEPHOJOM €CTECTBCHHBIX KoeOaHuit OCHOBaHHUS KOHCTPYKIUHH,

&, - HOPMHPOBaHHBIH Bec, KOTOPBIH oNpenesseTcs cleyomuM obpasom:

1

iFG.I
- (D.5)

1 n

> F,,

9
.



Bmecto BBICOTEI ypOBHeﬁ Hal OCHOBaHHCM HCIOJB3YCTCA HOpMHpOBa.HHLIﬁ BEC, NNOCKOJIBKY 3TOT
Bec bonee ynoben u nenecoobpaseH s BBHIpXEHHS pacupeleNeHHH napaMeTpoB celiCMHYECKHX
cun. OpmuHara Ha pucyHke D.1 o3madaeT 3TOT HOpMHpPOBAHHBIH Bec. B cmyuyae KOHCTpykunuu,
COOTBCTCTB)’}OU.ICFI pacnpesenieHiai0 OJHOPOMHBIX Macc, HOpMI/IpOBaHHLIﬂ BEC MOXET ObITh
NpUONHKEHHO BEIYKCIEH N0 BBICOTE CREAYIOmAM 00pazom:
a = hn — hl—l
' h

(D.6)

Pacnpenenenue mapaMerpoB celicMmdeckodf CriBI, faHHEIEe B ypaBHeHHH (D.4), mokasaHbl
COUIOINHbIME THHAsME Ha pucyke D.1 mm k, =0 u k,=0 (paBHOMepHOE pacmpeneneHHE
ceHCMUYEeCKMX CHIT), MyHKTHPHBIMH KPHBHIMM Ha 3TOM X pucynke min k, =0 m k, =1( obparHOE
TPEYTONBHOE pacnpefenicHHe CefiCMUYECKHX CHJNI) M B BHJE TOYCUYHELIX KPHBBIX Ha 3TOM PHCYHKE
i k, =0 u k, =1(pacnpenenenue s KOHCTPYKIHH, PaCCIATAHHOK Ha CABHT B NOABEpracMoi
BoszueficTmio Genoro myma). ITockomsky xosdpdummentsr k m k, Moryr GBITH BHIpaXEHHI
CHENYIOWHM 00pa3oM:

k, =0 u k, =0 and oueHp HU3KHUX 31aHMI;

k, =1 uk,~0 md MaToSTAXHEEIX 3JaHHH;

k, =051 k, 0,5 nn1 3masuit cpegHelf BBICOTEL

k, =0 u k, =1 An4 BEICOTHBIX 3JaHHUI.

Ilpu ompeneneHuy cefiCMHUYECKMX BO3NCHCTBHE IUI1 dacTedl KOHCTPYKIIMM, BBICTYHAIOIIMX H3
KpHBIIOH, K03bGHIHEHT CeHCMIYEeCKOro COBUra MOXKeT OBITh YCTaHOBMEH 0 ypaBHeHHIO (D.4) npu

Jomymernnd, uro k,~0 ® k,=1 ¥ mnpu 3aMeHe HOPMHPOBAaHHOIO Be€Ca [OaHHOH YacTH

KOHCTPYKIHH.

[Tockoneky pmedopMmalms, BoI3blBaeMas [IBIDKEHHEM IDYHTa BO BpeMsd 3EMJICTPACEHHS,

COCPENOTaYMBAaETCA Ha YPOBHE, KOTODHIH HMEET HH3KYKO XECTKOCTh, 3HadeHMe k. — mmm k,

CIEAYET ONPEACIATE C YYETOM TaKHX XapaKTCPHUCTHK.

(9]
L)



Ilpunosxenue E
(uadopManHoHHOE)

KoMnoneHTsl ceficMHYecKoro Bosgeiicraus

JlBe ropu3oHTAIbHEIE KOMIIOHEHTHI JBHDKEHHS IPYHTa IPH 3eMJIETPACEHHH OKA3bIBAIOT BIUSHUE Ha
cyMMapHBle ceficMH4ecKHe BO3IEHCTBHS, OKa3bIBaeMble Ha KOHCTPYKIHIO, HAIPUMED:

a) KpyTAWUE MOMEHT KOHCTPYKIIHH IIPH JByHAIIPABICHHOM 3KCHEHTPUCHTETE;

b) ocesasi cuiia YrIIOBEIX KOJNOHH.

Korna 1Be roprsoHTaIBHBIE KOMIIOHEHTH! CefiCMITECKOro BO3eicTBHA obo3HauatoTcs kKak Ex u E,
COrJIaCHO OPTOTOHANBHBIM OCAM X-Y, HAIIPaBICHMA KOTODHIX OTPaXalOT CXeMy KOHCTPYKIMH, TO
HHOTJa JUtd NMOJydYeHHUs OOLIEro pacdeTHOro CeHCMHYeCKOro Bo3medcTBHA, E, MCIONB3YIOT METON
«KBaZpaTHOTO KOPHS CyMMBI KBazpaToB». OIHAKO 3TOT METOX HYacTo 3aHMXKAeT MaKCHMAalbHYIO
peakmuro. Bo n36exanue 3To# IpobIeMsl peKOMEHAYETCA HCIIOIE30BATh ClIEAYIONIee KBaJPATHIECKOe

COYCTaHHE!:

E=,/E! +2¢E,E,+E2, (E.D)

B To BpeMs xax xo03pHIHEHT £ MOXeT cocTaBIATh oT -1 mo 1 (& =0 o3HagaeT, YTO HCHONB3yeTCS
METOJI «KBaJpaTHOTO KOPHS CYMMBI KBaIparoB»), SHAYEHHE £ SMICPHICCKH MOXKET OBITH IIPHHATO
pasusmM 0-0,3.
[Mpubnuxenue mepBoro mopsnaka, ykasaHHoe B ypaBHeHmH (E.1), MOXeT mpHBECTH K IOJIyYEHHIO
¢bopmyI, KOTOpBIE MOTYT OBITH HCITOTH30BAHEI BMECTO!

E=E +AE,; E=A1E +E, (E2)
3nauenre A Moxet GriTh mpuHATO paBHbM 0,3 - 0,5.

Ha pucynxe E.1 mokasana p3aumocsssp E/E, Ha ocHose E,/E, cornacHo ypasHeHmsM (E.1 Yu

(E2).
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Pucynok E.1 - BzaumocBasb Mexay % Ha OCHOBE E% corjacHo ypasuennam (E.1) u (E.2)

Beprukansras xomnoHenra E, 00buHO He paccMarpuBaercs moapo6Ho. OHAKO OHA YYHTHIBASTCA
npu ee Haubollee HeGIArONPHATHOM 3HAYECHMH, HATIPAMED:

a) B CiTydae IpeBapHUTEIbHO HAIPSOKEHHBIX KOHCTPYKIIHI;

b) B clydde rOpH30HTANBHEIX SNEMEHTOB KOHCTPYKIMH, HMEIOIDHX HPOJETHI B cBeTy 6onee 20 M;

C) [IpH NPUMEHESHUH KOHCTPYKUHKY ¢ GONBIMTMMHE aDOYHBIME YCHIHAMY;

d) B ciyvae KOHCONBHEIX 3JIEMEHTOB;

€) B CIy4ae GETOHHBIX CTOEK H CTEH JKECTKOCTH, HOJBEpraeMbIX BO3NeHCTBHIO GONBINMX CHII CHBHIa,
0COOEHHO Ha KOHTAKTHBIX IOBEPXHOCTAX KOHCTPYKIIHH.

BepTuKalbHOE MaKCHMAIbHOE YCKODEHME TIpYHTAa MOXET OBITh INPHHATO pPaBHBIM 1/2-2/3
TOPH30HTATHEHOI'0 MaKCHMAJBHOIO YCKOPEHHS IpyHTa. OIHAKO CIERyeT IOMHHTH, YTO BEPTHKANBHOE
YCKOPEHHE MOXKET IIPEBHIIATH TOPH30HTATEHOE BONKU3HM IMUIEHTPA, BO3HHKAIOIIETO IIPH HOPMalbHEIX

3CMNCTPACCHUAK.



IIpunoxenne F
(urbopManHOHHOE)

MomeHTBl Kpy4YeHHS

MoMeHT KpydyeHHMs i-TO YpPOBHA KOHCTPYKIMH M,, KOTODPBIi OOBIYHO BBIMHCIIAETCA B KAXKEOM

HafPaBICHHM TMPAMOYTOMBHEIX Ocelf KOHCTPYKUMM X ¥ Y, CXEMAaTHJeCKH IOKa3aHHBIX Ha puc. F.1.

MOXHO ONpPEREIUTE N0 hopMye:

M =V,e. (F.1)
roe V, - cuiia CefiCMHYECKOro CIBUTa i —~Or0 YPOBHS
V.= XF,, (F.2)
1=

A€ n- KOJHYECTBO ypOBHeﬁ Hax OCHOBaHHEM

O6o3HayeHu:
1 CteHa »xeCTKOCTH
2 Crofika

Pucynox F.1- Ientp macesl G, uenTp skecTKOCTH R B 3KCHEHTPHCHTET €, €,

KoaddunuueHt IHHAMMYECKOTO YBENHYEHMS YKa3blBaeTcs B HAUMOHATBLHBIX HOPMax HIM JPYTHX

HallMOHANBHBIX JOKyMeHTax. Hampumep, 3Ta BenuuuMHa MOXET IPUHUMAThH 3HAYECHUS ot 1 mo 2.



Jlonyckaetcs, 4To CHydaiiupiff SKCHEHTPHCHTET, KOTOPHEI BIJIIOYAET HETOYHOCTH DPACHEeTHOIO
3KCUEHTPHCHTETA, a TAaKKe BpalliaroIyecs KOMIIOHSHTHI IBIKEHHSA 3eMTH, cocTasnser He Meree 0,05
OT pa3Mepa KOHCTPYKIUHM, IEPICHANKYIAPHOH HanpaBieHHIO NpHUIaracMbeIX CHL.

[Ipo4HOCTE H IUIACTHYHOCTDH 3JIEMEHTOB KOHCTDPYKIHH JOIDKHBL OBITH COTTIAaCOBAaHBI B NOCTATOYHOM
CTENEHH C YYETOM KpYyTAIUEro MOMEHTa, KOTOPHIH YCHIMBAeT CEHCMHYECKHE BO3INCHCTBHS Ha

JJIEMEHTBI KOHCTPYKITHUH.



Ilpanoxenue G
(urbOpPManHOHHOE)

JdnHaMHuYecKass peakuus

G.1 AHanu3 ceKTpa peakIuy

Ecnu 4acTOTHl ecTecTBEHHOM BHOpalMM Il Pa3sHBIX PEXKHMOB HE DacHONOKEHBI OJM3KO ApYr K
JpYry, TO COYeTaHHME I ONPEHENEeHHS MAKCHMANbHOM BENHIHHBl Peakiui OOBMHO IIOTYYaroT MO0

cnenytomeii dopmyie (METOT «KOPEHb KBaJPATHEIH CYMMEI KBAIPATOBY):

s= £, @

roe S —MakcuMabHas paccMaTpHBaeMas BeIMINHA peaKiyy;

S, — MakcUMaIbHas BEIMYUHA PEAKIHH B 1 -OM pexxume BrbOpanus.
Korma 9acTOTHI ecTeCTBEHHOH BHOpaIuu IUIL IBYX WIH 6oliee peXFMOB pacloiioXeHb! OIH3KO0 JpyT
K IpYyry, co4eTaHWe IONy4aroT mo (opMmyme (METOH «moNHAs KBajpaTHIHAA KOMOHHAUHIY),

OCHOBaHHOH Ha TEOpHH CIyYalHBIX BHOpaHwii:

n n
S=.Z ZSiPixSk G2)
i=lk=1
8 JEE (Ei+xE D2
Pk =1 2 2, p2).2 @3
(I‘X )2 +45.-i§k%(1+x )+4(E-|1' +§k)x
rze &8, - K03(hGUIHEHTE! 3aTyXaH)s AN 1-T0 H K-0ro pexHMoB, COOTBETCTBEHHO;

% - OTHOLIEHME YaCTOTHI ECTECTBEHHOM BHOpAIMHM AN 1 -TO PeXKMMa K JaCTOTE €CTECTBCHHOM
Bubpamuu fng k- 0ro pexuMa.
Hns  ypaememuit (G.1) u (G.2) ClleyeT YYMTBIBAaTh BCE DEXHMEBI, croco6cTBYyOLIHE
3HaYMTENbHOMY YCHIEHHIO OOINell peakIuy KOHCTPYKUHH. BenuuuHy peakiuuu B KaXOIOM PEXHME
BUOpalmE CrefyeT OMpenensTh MO KOHKPETHOMY CIIEKTPY DeakiMd ANs JAHHOTO CTPOUTEIBHOrO
YYacCTKa, YCTaHOBJIEHHOrO JUIL 3TOH LeNH.
[Ipy OTCYTCTBMM TA4KOrO CHEKTPZ MOXHO HKCIONB30BaTh  HOPMMPOBAHHEIM pACUETHBIH CIEKTP

peakiui, ykasaHHo# B npuioxeruu C.
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G.2 Anajiu3 KapTHHBI H3MeHEHHsI NO BpPeMEHH

G.2.1 Twunsl Moaenei KOHCTPYKIHit

Mopenu KOHCTPYKIHH clemyeT BHIOHpaTh B 3aBHCHMOCTH OT €M MpOBENCHHS aHanu3a. B
OCHOBHOM MOJE/IH, IPAMEHAEMBIE B 3TOM aHANH3€E, TAKHE XK€, KaK TC, KOTOPhIC HCIIONb30BANKCH IIPH

aHaIH3e cneKTpa peakuuH. HexoTopsie mpUMepH! Takux MozeNel nokasausl Ha pucynkax G.l1 w G.2

a) MOZEJIb COBHIa b) Momens cuBHra €) yHpolneHHas MpOCTPaHCTBEHHAS
uzruba MOZeNb
1) macca mHa yposHe (i+1)
2) Macca Ha ypOBHE 1
3) npyXuHa, 3KBHBAICHTHAS CIBUTY
4) mpyXuHa CcXBHTa
5) HM30THYTas HpYyKHUHA

Pucynok G.1 - IIpameps! MoaeJieli KOHCTPYKIMH

Bo MHOrHX ciy4asx ans 3ganmit HeGONBINOH H CpexHel BHICOTHI MPHMEHIIOTCS MOJEH COBHTa C
OIHOpPasMEpHOH COCPENOTOYEHHOH Maccol, B KOTOPBIX COCPefOTOYeHHAsA Macca MpeACTaBIseT coboi
MacCy KaXHOro 3Taxa, a OOKOBasi )XECTKOCTb 3TaXel CUMTAeTCs HECBA3AHHON MM HE3aBMCHUMOM
(puc.G.1 a). [ns BBICOTHBIX 30aHHI H CTEPKHEBEIX KOHCTPYKIIHH (B KOTOPBIX OTHOMIEHHE BEICOTHI K
IIMpHHE IpeBblmaeT HH(pPY 3) peKOMEHOyeTcd HCIONb30BaTh MOJENH CHABHIra-M3ruba ¢ ygyetom
ocepolt fedopmaumH KONOHH Wi AedopMauuy [ONHOTO H3ruba KoHcTpykuwH (puc.G.l b).
M3rubHy10 KeCTKOCTh MOXHO pacCMaTpHBaTh KaK YNPYTYIO, NaXe B JHANa30HE XECTKOCTH CHBHIa,
BRIXOMANIEM 32 NpeNebl YNpPYyrocTdH. YUpOIHeHHBIE TPEXIPOCTPAHCTBEHHBle Mozenu (puc.G.l c)
HCIONB3YIOTCA 1Nl OHEHKH PEeaKIUK KOHCTPYKUME Ha KPYTAIIHH MOMEHT.

Ha puc.G.2 MOXHO BHIETH KnacCHUKALHIO MOZENEH ¢ TOYKH 3PEHHS B3aMMOCBS3H KOHCTPYKIIHH C

IPYHTOM.
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BooGie MOXHO HCIIONB30BaTh MOJEH, YKpeIieHHble ¥ ocHoBaHuA (puc.G. 2 a).

[lpu paccMOTpeHHHE pE3YNBTaTOB IPYHTOBOIO  COOTBETCTBHSA MOXHO MCIONB30BaTh MOJEINH,
Ka4aromuecs B IOpDHU3OHTAIbHOM M BEPTHKAIBHOM HANpaBICHHUAX, KOTOPHIE CONCPIKAT NPYXKHHBI,
Kadaloluecs IO FOPH30HTAIH, IPYKHUHE Ka9alOmHecs 110 BEPTHKANH HJIM COYSTaHHE 3THX IPYXUH
(puc.G.2 b).

[Ipu ompenenenny ABMKEHUS TPYHTa BO BPEMSA 3€MIICTPSCEHHS Ha YPOBHE KOPEHHOH IIOPOIBI MOXHO

UCTIONB30BaTh MOAENHM B3aHMOCBSA3K KOHCTPYKUMH ¢ rpyHTOM (pHc.G. 2 ¢).

G.2.2 XapaxkTepHCTHKH BOCCTAHABJIMBAKOMEH CHIbI

Xots jno6ble, B OCHOBHOM, XapaKTEPHCTHKH BOCCTAHABIHBAIOMIEH CHJIEl CUHUTAIOTCS IPHEMIIEMBIMHE,
OHHU [OJDKHBI OBITH YIPYrO-IMACTHYHBIME. YIIpYTHE MOJENHM MOXCHO IIPHMEHSTEH B TOM ClIy4ae, KOTAa
HE OXXMIAECTCA WIM IIOYTH OrpaHMIHBACTCS peaklusi B OMaa3oHe, KOTOPEII BHIXOAHT 3a IpPENe/hl
ynpyroctd. Boobmie, A CTaibHBIX 3IEMEHTOB IPHMEHAIOTCS JBYX/IHHEHHbIE MM TpEeXIHHeHHbIe
MOJEIH C XapaKTCPHCTHKaMM BoccTaHaBimBaiomeil cunbl (puc.G.3 a). [Ing xene3o6eTOHHBIX
3JJNEMEHTOB NPHMEHSIOTCS TPEXJIMHEHHEIE MOJEIH ¢ MOHIDKCHHEIMHA XapakTepucrhkamu (puc.G.3 b),
TOCKONIBKY CHIDKEHHE DJKECTKOCTH 3THX OJJEMEHTOB MOXHO  HE NPHHHAMATh BO BHHMaHHE
(Tlpennaraercs HCIONB30BAHHME MHOTHX IPYTHX BHAOB XapaKTEPHCTHK BOCCTAHABJIMBAIONIEH CIHLIIEI,
po3ToMy pucysku (puc.G. 3 au puc.G. 3 b IBIMIOTCS TONBKO IPHMEDPAMH).

Yopyro-miacTHyHEle XapaKTEDHCTHKH  BOCCTaHABIHBAIOWIEH CHIIBI, KOTOpBlE IIPEACTaBISIOT
B3aMMOCBS3b MEXIy CUnoff OOKOBOrO CHBHra M MEXITOXHBIM CMEIICHHEM, pEKOMEHAYETCH
yCTaHaBIMBaTh HyTeM NPOBENCHHUS aHaINH3a BO3ACHCTBHI BO3pACTaHHS CTaTHYecKOH HArpy3kd Ha
Kapkac Bcelt KkOHCTpyKuwd. [Ip mpoBeleHHH aHamm3a JOMYCKACTCS, YTO paclpefelieHHe GOKOBEIX
CHJI HJIM CHUI CABHTA IPONOPLUHOHAIBHO PACIPENEICHHIO, IPEICTABIEHHOMY B IPMJIOXKEHUH D, unu
IOTYYEeHHOMY METONOM «KBaJpaTHOTO KODHA CYMMBI KBaZpaTOB» HIIH METONOM «IIOTHOH
KBajparudeckoil kombuHanmuy». Taroke MOXKHO JOIYCTHTh, YTO BMECTO PaclpeleNeHus GOKOBBIX CHII
WIM CHJ CIBHra, pacrnpelelcHHe OOKOBBIX CMEUICHHH  IIPOIOPIHMOHAIBHO pacCIpeleIeHMIM,

BBI3BIBa€MbIM pACYETHBIMH OOKOBBIMHM CHJIAMH HJIM CHJIAMH CIBHI2.
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a) MOJENb, YKpeleH- b) momens, Kavaro- C) MOZENb B3aUMOCBSI3H

Had y OCHOBaHHA mascs B FOPH30H-
TalbHOM H BEpTHKa-
JIBHOM HaIIpaBJICHHAX

YPOBEHb TpyHTa
NpYXHHA, IBUTAIOINAsCs B TOPH30HTATLHOM HANPABIEHHH

IpY>XUHa, IBUTAIOMASACS B BEPTHKATEHOM HalpaBIeHHH
cBag

byHIaMeHT/OCHOBaHUE

TPYHT

KOpEeHHas Iopoaa

Pucynox G.2 - [Ipumeprl mMofeneli ¢ TOYKH 3peHHust B3aHMOJAEHCTBHA
KOHCTPYKLHH € IPYHTOM

A

A A
/
a) TpexJIMHEHHAd MOJeNb b) Momenp TpexJIMHEHHas C TOHMKEHHBIMU
XapaKTepUCTHKaMH

Pucynok G. 3 - IIpumepnl Mogeneii ¢ XapaKTepHCTHKaMM BOCCTAHABJIHBAIONIEH CUJIbL



G.2.3 Bpoa JaHHBIX, KacalOIMXCS JBHIKEHHS MPYHTA IPH 3eMIIeTPSICEHHH
G.2.3.1 3aperucTpupoBaHHbIC JBHKEHHSA IPYHTA NPH 3eMIETPACEHIN

Tlpr uCHOME30BAHMY 3aPErHCTPHPOBAHHEIX JBIKEHMM TPYHTa B KA4YeCTBE BBOAMMEIX JAHHBIX, OHH
JOIDKHBI 6BITh TAPHPOBAHEI COOTBETCTBYIOMIHM 0Opa3’oM.

Boo6ule, 3amicu yCKOpEeHHs TapHPYIOTCA TdK, YTOGH HMETH OIHY H TY JK€ MaKCHMAILHYIO CKOPOCTh
BO H30exaHHe BO3HHMKHOBEHHs GIIOKTyalMH B [pomecce peakumd, Takoe TapHpoBaHHME i
MaKCHMANLHOH CKOPOCTH HMEET CYHIeCTBEHHOE 3HaYCHHE IIPH OLEHKE CeUCMUIECKIX BO3ACHCTBHY Ha
KOHCTPYKIIMIO ¢ Oojlee MONUTENLHBIM IEPUONOM €CTECTBeHHOH BHOpamuwu ¢QynmameHTa. 3TO
00YCIIOBIIEHO TEM, YTO AJIs KOHCTPYKIMY C MEPHONOM eCTECTBEHHBIX KONeGauuil, IPEBLITAIOIIUM 2
cexyHApl, Habmonaercs upe3MepHad (IIOKTYallHs peakIMy, €ClOM 3aliCH NBHXKEHHS TDPYHTa
TApHpPYIOTCA 10 MX MaKCHMaNbHOMY YCKOpeHHIO. Jlaxxe ecllH 3allHCH TapHpYIOTCS 0 MaKCHMAIbHOMR
CKOPOCTH, TO Ha PEaKUHIO KOHCTPYKI[MH OKA3bIBAIOT BIMAHHE MAKCUMYMBI H MHHAMYMBI B CIIEKTpax
sanmucedl peaxnmu. CrefoBaTeNbHO, IPHE OLEHKE pEaKIWH CIELYeT IOMHMTH, YTO HCIIOJIBG30BaHHUE
3anuceif OBMXCHMS TPYHTa LM 3EMICTPSCCHWH MHOTNA NPEBONMT K PEe3yNbTaTaM, 3aBHUCHIOUM OT
KOHKDETHBIX XapaKTEpPHUCTHK 3alHcell, KOTOpble HE MOIYyT HMETh MeCTa Ha [aHHOM YYacTKe

3aCTPOMKH.

G.2.3.2 MogenupoBaHHble ABHMKEHHS TPYHTA NPH 3eMJICTPHCEHMH

MogenvpoBasHBie ABIKECHUS TPYHTa MOTYT YCTaHABIMBATLCA JMOO Ha ypOBHE MOBEPXHOCTH TPYHTa,
mubo Ha ypoBHe KOpeHHOM mopomel. bBoliee menecooOpa3HO YCTaHABIMBATL MOMNENHPOBAHHBIE
JBIDKEHHS IPYHTA HA YPOBHE KODEHHOH HOPOIBI, KOTOPYIO MOXHO HCIIONB30BaTh HEMOCPEACTBEHHO
[P PaCCMOTPEHUH MOJE/H B3aUMOCBSI3M IPYHT-KOHCTPYKIMS. [IpH ycTaHOBNEHHM OBHXEHHI IPYHTA
Ha YpOBHE IIOBEPXHOCTH I'PYHTa, OHH JODKHEI OTPaXaTh JHHAMHYECKUE XapaKTePHCTAKH IPYHTA.
Vimorma pBWXeHHS rpYyHTa IpH 3eMIICTPSCCHHHM, YCTaHOBIEHHBIE Ha ypOBHE KODEHHOH IOPOZEL,
HCIOJB3YIOTCS B BHUIE HEMOCPSACTBEHHO BBOAMMBIX JAHHBIX MANA MOAeNeH, YKpEIJIeHHBIX Y
OCHOBaHMS#, IpH YMHOXeHHM uX Ha Kko3dpduument 2,0. He pexoMeHmyercs HCHONB30BaTh 3TOT
YHPOIIEHHbIH METO, €CIIH HE HCCIELYIOTCS MOTHOCTHIO JUHAMHYIECKHE XapaKTePHCTHKH I'PYHTa H HE
[OATBEPXKIAETCs TPaBUILHOCTD K03 (GHIHEHTa TApHPOBAHHSL.

CrexTp peakuuu A1 MOAESIMPOBAHHEIX NBHXKEHHH rpyHTA, ONpEIENEHHEIX Ha YPOBHE [IOBEPXHOCTH
TPYHTa HJIY Ha YpOBHE KOPEHHOMH MOpOIbl, AOMKEH KMETh CITAXEHHYIO GOpPMY M MOXET NPHHUMATH
CHAEIYIOLIYIO YIPOUIEHHYIO GOpMY:

- IOCTOSIHHASA peaKUMs YCKOPEHHUS /IS IEPUOJIOB eCTECTBEHHEIX Konebanuii He 6Gonee ueM T, ;

- [IOCTOAHHASA peaKUMs CKOPOCTH sl IEPHOJOB €CTECTBEHHBIX KoNeOaHui, npepbaromux T .
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Ilepnon yrnopeix konebanuit, T, clemyeT onpenenaTs ¢ y4eToM BO3ASHCTBHA COCTOSHHA [PYHTa Ha

y4yacTKe 3aCTPOHKH.

G.2.4 PaccMoTpeHHe HALEKHOCTH KOHCTPYKIHHA

Kax H npH 5KBHBaJCeHTHOM CTaTHYECKOM aHaIH3¢, HANEXKHOCTh KOHCTPYKIHY CIIENYET YIYHTHIBATh [IPH
IMHAMHMYECKOM aHATH3E, HANPHMeEp, TAPHPOBAaHHE BBOINHBIX NAHHLIX ABIDKEHHSA TPYHTA C [IOMOLIBIO
COOTBETCTBYIOLLETO KO3 (HINeHTa, KOTOPHIH SKBHBAJIEHTEH K03 (HUIHEeHTaM HArpy3KH, OMUCAHHBIM

B [IPHITOXCHUH A.
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IIpunoxenne H
(uE(OpPMALIEOHHOE)

Ko3gduunenr 3aryxanus

[Tpouecc 3aryxanus xonebaHui B KOHCTPYKITHAX BKIIOYAET CIENYIOITHE 3TAlIbL:

- BHYTpeHHee 3aTyxaHue KoseDaHHE HeCymmMX SJEMEHTOB KOHCTDYKUHMH (31I€MEHTOB H
COEIMHMTENBHBIX JeTanei);

- THCTepe3NCHOe 3aTyxaHWe KoieOaHHH, CBA3aHHOE C YUPYro - IUTACTHYHEIME XapaKTEPHCTHKAMU
BOCCTaHaBJIHBAIOIIEH CHIBI;

- 3aTyxaHue Konebauuii, 06yCIOBACHHOE HEHECYITHMH 3IEMEHTAMH KOHCTPYKITHH;

- 3aryxaHHe kojrebaHHi, 00YCIOBIEHHOE YXONOM 3HEPIHH B IPYHT.

B o6mem, 3Ta THOBI 3aTyxaHHs konebaHuii (KpoMe IHCTEpE3HCHOro) IpH JHMHAMHYECKOM aHanH3e
BBIpAXAIOTCA KO3((PHIHEHTaMH BA3KOTO 3aTyXaHwWs. [ Hcrepe3mcHOE 3aTyxXaHHe MOJXKHO YUHTHIBATH
KaK 4acTh BA3KOTO 3aTyXaHHS B SKBMBANCHTHBIX JIMHEHHBIX MOMENAX, JAPYTHMH CIOBaMH, 3TOT BHL
3aTyxaHusl CJeLyeT BKIIOYATh B YIPYTrO- IUIaCTHIHEIE XapaKTEPHCTHKA BOCCTAHABIMBAIOMEH CHIIBL.
PesynpTarsl IuHAMHYECKMX MCUBITAHHN H H3MEPEHHH MOKa3aiH, YTO BEIHYMHA YaCTH KPHTHYECKOrO
saryxanus (koaddunuent 3aryxamms) cocrasiser 0,01-0,10. Ota Bemwduua yBenwdWBaeTcs HpH
BO3paCTaHWM YACTOTHI, HO HpH Gomsmux KoneGanmsax. Ilpu pacdere BeTpoBEIX BO3NEHCTBHI JacTo
HCIONB3YIOT Kod(dunment 3aryxanms, pasubi 0,01. IIpu omemxe celfcMu4ecknx BO3AEHCTBHH,
KOThna paccMaTpuBaeTcs Gonee BRICOKas BeNHMIMHA AedopMmanuu, Ind kodddHOmeHTa 3aTyXaHUS
MOXHO HCIIONB30BaTh Gonee BIcOKoe 3HaueHue. [IpH pacyere KOHCTPYKIHI KO3 DHUMEHT 3aTyXaHHA
IS OCHOBHOIO peXHMa KOHCTPYKUHH HpaBHibHOH ¢(opmpl mnpuHHMator pasHsiM 0,02 — 0,05 B
3aBHCHMOCTH OT THIIa KOHCTpYKuuH. OJHOM H3 KJIACCHYECKHX MaTPHIL 3aTyXaHHA SABJIAETCS 3aTyXaHHe
Peitnaiira, anst KOTOpOro mpUMeHseTCs clexytolmas Marpuua [Cl:

€] = a[M] + 4lK] , (H.1)

rae
[M] - MaTpuna Maccer;

[K] - maTpuua xectrocty;

2, M 2, ABIAIOTCH KO3 dHIHEHTaAMH, KOTOPhie ONpPENENIOTCS B 3aBUCHMOCTH OT K03(dHlMenToB
3aTyXaHus Jis1 ABYX Pa3HBIX DEXHMOB.

C noMOIIBIO BBHIIEYKa3aHHOM MaTpPHUUbI 3aTYXaHHUA HENb3sd ONPENeNnuTh Ko3hQHUUHEHTHl 3aTyXaHusd
U1 OPYTHX pPEXHMOB, 338 MCKJIOYEHHMEM JBYX DEXHMOB, PAaCCMATPHBAEMBIX [UIA ONpeAeNieHUs
K03QOUUMEHTOB &, ¥ 8, B Takux cly4asx MOXHO NPMMEHSTh APYrHe MaTpullbl 3aTyXaHHs, B

KOTOPBIX THIIOBBIC KOBQ)@HLIHCHTBI 3aTyXaHHa ONpPENCNATCA OTACIBHO A/ MHOXECTBA PEXUMOB.
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Jiis KOHCTpYKLIHMi, KOTOpble HMMEIOT HEGONBIIOE KOMHMYECTBO HMCTOYHMKOB Uil (PHKIHOHHOIO
ramieHus 3HEprHd MNOTOKa, KAaK HaIpHMep, U1 CBapHBIX KOHCTPYKIMH Ge3 wm3omanuu, Tpedyrorcs
6osee HU3KHME BEMMUMHBI 3aTYXaHHA, TOrJa KaK U KOHCTPYKUHH ¢ OONBIIAM KOMHYECTBOM TaKHX
HCTOYHUKOB TPEHWs, KaK HampHMep, AJS 3NaHHH ¢ JepeBSHHON OOIIMBKOM, MOXHO HCIIONB30BATH
6osiee BBICOKHE BeNHYHHBI 3aTyXaHHA. CreayeT OTMETHTS, 4TO KO3 (HUIHEeHT 3aTyXaHHs 3aBHCHT OT
KOH(HIypalu KOHCTPYKIIMH, a TAKXKe OT ee THIa.

Ha senuumHy pacyeTHOH CEeHCMHYECKOH CHIIBI 3HaUWTENbHOS BIHMAHHE OKa3bIBACT 3HAYCHHE
ko3¢ duimenTa 3aryxanus. K coxaleHHI0, CymIeCTByeT MHOTO IIPOGENIOB B OTHOIICHHH IIPHPOIEI
3aTyXaHus, 4YTO CO3JAeT 3HAYMTCNBHYIO HEONpPEENCHHOCTh B OTHOWICHHH ONpeAcNeHHd
ko3 dumenTa 3aryxanus. Bennuuna opmuaaTh kro HOPMHPOBAHHOIO PaCYETHOTO CHEKTpPA PEaKIUH
npu xo3d¢unmentax 3aryxanus, pasrbix 0,01 u 0,10, Bospactaer B ~ 1,5-2,0 pasa u B 0,7-0,8 pasa,
COOTBETCTBEHHO, mpd Kod(dunmeHTe 3aTyxammd, pasHoM 0,05 (puc. C.1). Bamsgame Bsaskoro
3aTYXaHUs Ha OOMLIYIO peaKkiHio CTRHOBHTCS MeHee 3HAYHTEeNbHEIM IPH BO3PDAacTaHHM THCTEPE3HCHOTO

3aTyXaHHUA.
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Ipunoxenue 1
(uHPOpMAUHOHHOE)

CucTeMBbl ylpaBjieHus peaKkune

B nocneasee BpeMa cucTeMBl YIpPaBICHUS peakiuel, BKIOYas CeHCMAYECKYIO H30JIALIHIO, Bce Gomee
Hallle OPUMEHSIOTCS [N pasHbIX BHJIOB KOHCTPYKUHH, Hanpumep, IS 3OaHHM, aBTOZOPOXKHBIX
MOCTOB H CHJIOBBIX YCTaHOBOK. CHCTEMBI YIIPABIEHHS peakiiueil HCIOMb3YIOTCS He TOIBKO IS HOBBIX
KOHCTPYKIHH, HO TaKxke It MOTHU(DHIIMPOBAHUSA CYINECTBYIOMHMX BUAOB KOHCTpyKumit. CymecTByer
HECKONIbKO CHCTEM YIpaBleHHA peakuued Mand B3aMuThl HMYIIECTBA, HaAXOIAIIErocs BHYTPH
COOPYXEHHS, H30IMPYIOIIMX [IEPEKPEITHS, HA KOTOPBIX PACIIONI0XKEHO 3TO UMYIIECTBO U T.J.

CucTeMB! yIpaBlieHHs peakuued KiacCHQHUIMpYIOTCS, Kak HOKa3aHO Ha pucyHkax [.1 u 1.2. Bee
CHCTEMBI, KpOME aKTHBHBIX (M KOMOMHHDOBAHHEIX), MOTYT OBITH NTPEBpPAlIeHsl B TACCHBHEIE CHCTEMBI
ynpaBieHus peaxuueit. CeficMudeckasd H30JAUAA NO/DKHA CHIDKATh PEaKmui0 KOHCTPYKIWH 33 CYeT
BUODOHM3OJMPYIOMIMX OCHOBBI KOTOphlE OOBIMHO YCTAaHABNHBAIOTCA MEXIY (yHIAMEHTOM H
koHcTpyknued. [lockombKy BHOpPOM3OMHpYIOMHE OCHOBEI YMUIMHSIOT IEPHON €CTEeCTBEHHBIX
kone6aHui KOHCTPYKIHH, a TracHTeNM Kolic6aHMii YCHIMBAIOT 3aTyXaHWe, DEakumus YCKOpEeHHS
CHH)KAaeTCs, KaK MOKa3aHO Ha puc. .4, HO Ha ypoBHE yCTaHOBJICHHON BUOpPOM3ONHpYIOWIEH OMOpEHI
BO3HHKAET OTHOCHTENBbHO Goiybmioe cMmemenue. JUI1 ynpaBlneHHs peakiuell TakxKe IPHMEHSIOTCT
YCTPOHCTBA, IOINOMIAIONINE 3HEPTHIO, U NONOMHHUTENBHBIE MAcCHl AN KOHCTPYKIME. YCTpoiicTBa,
[OTJIOMIAIOIHE DHEPrHIO, YBENUUIHBAIOT 3aTyXaHHe KoNeOaHMii KOHCTPYKIIMil 32 CUeT IUIaCTHYecKOi
JebopManpKH MIH BSI3KOCTHOTO COIIPOTHMRICHHS YCTpoHCTB. Peaknums KOHCTPYKLIHH TaKxke
YMEHbINIaeTCs 3a CuHeT BHOpauuy NOMONHUTENBHBIX MacC HIM JKMIKHX MaTepHANOB. AKTUBHEIE
CHCTEMEI YNpaBJICHHs peakUMeH CHUXKAIOT PEaKLHIO0 KOHCTPYKIHH, BBI3BLIBAEMYIO 3E€MIIETPSICEHMSIMHU
H BeTpaMH 3a CYET MCIHONb30BaHUS HOMONHUTENBHBIX Macc, PErYIHPYEMBIX KOMIILIOTEPOM, HITH 32
CYET NIPUMEHEHHU [IPEABAPHUTENRHO HAIIPKEHHBIX 8pMaTyp.

Cuctemsl ynpapyieHHs peakiuel MPUMEHSIOTCS LIS CHIDKEHHS PEaKIHH [IepeKpHITHH U YMEHBIICHUS
BHYTPHITaXHOTO TOPH30HTAIGHOro mpornda. CHKEHHE peakiiy MepeKpHITH MoXeT obecneduth
ceicMudecKylo 0e30macHOCTh, YJIYYIIHTh NpeOpBaHHe JmoAcH B 3JaHHM, CHH3WTH OECHOKOMCTBO
moneH, NpefoTBpaTHTh MebeNs OT maneHus U T.X. CHEIXeHWe BHYTPHITaXHOIO TOPH30HTANBHOTO
nporuba MOXET IPHBECTH K COKpaIlIEHHMIO KONMYECTBa NPHUMEHAEMOrO CTPOHMTEIBHOrO MaTepHala,
CHM3UTh CTENEHb MNOBPEXICHUS HEHECYMIMX 3JIEMEHTOB KOHCTPYKIMHM, YBEIUUYHTh CTENEHb CBOOOILI
pacueTa KOHCTPYKUM# u T.1. HeKoTopble CHCTEMB! YIIpaBleHHs peakKiueil MOryT GRITH OueHb HIH He
o4yeHb 3(GQEKTHUBHBIMH B 3aBUCHMOCTH OT THINOB KOHCTPYKUHH, BHIOB TIDYHTa, YaCTOTHBIX

XapaKTEPHCTHK OBUKEHHMS 3€MITH, OT CaMOH CHCTEMBI YIPABIEHUS peaKUueil U T I
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Ilpu pacuere 3THX CHCTEM CileLyET YUHTHIBATH MEXAHHYECKHE XapaKTePHCTHKH BHOPOH30NHPYIOLIHX
OCHOB HJHM JONONHHTENBHBIX YCTPOHCTB, Hanpumep, THCTEPE3UCHBIX, (PUKOHOHHBIX H
rUApaBIMYecKuxX racuTeneif konebammit. JIng STHX CHCTEM NPEANOYTHTEILHEE OCYIIECTBIATH
JYHAMMYECKMH  aHanmM3, TOCKONBKY  XapaKTepHCTHKHW  BOCCTaHABIMBAIOMIEH  CHJIBI  JId
BUOPOH30NUDPYIOLIMX OCHOB M YCTPOHCTB OKa3bIBAIOT GOJNBIIOE BIHMAHHE HA XapaKTEPHCTHKH
KOHCTPYKIUH, AHATUTHYECKHE MOJENM AN BHOBb Pa3spabOTAHHEIX MaTEpPHANOB CIEAyeT IIPOBEPSTH
IyTeM NpOBEICHHUS SKCIIEPHMEHTOB.

Tlockonpky Ha 3TH CHCTeMBl MOTYT OKa3bpIBaTh BIHAHHE OKDPYXAIONIME YCIOBHS, HEOOXOIHMO

YYHTBHIBATE BO3ACHCTBHS CTApeHHUs, IIOI3YIECTH, YCTATOCTH MaTEPHATIOB, TEMIIEPATYPBIL, BJIark U T.JI.
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a) cedicMutueCcKas H3OJIAIUS

0O603HayeHus

1) Bubpupyromias onopa
2) Tacutens xonebanuit
3) Macca

4) Ipyxuna

b) mornomexue SHEPrHH

C) MeXaHHu3M BO3IeHCTBUS
MacChl

Prcynok 1.2 - [Ipumep naccHBHO# CHCTEMBI YUPABJIeHAS

1 2 3 4

a) MeXaHH3M BO3HEHCTBHA MacCHl

O603Havenns

1) YyBCTBUTENBHBIH SNEMEHT
2) CunoBoit mpuBox

3) Macca

4) Tlpyxuna

5) Kommsiorep

6) Ckoba

i- BrmunoyeHo/BrumoueHo

it — BxmoueHno/Brenunouero

80f

ii

b) ynpaBneHHe XeCTKOCTBIO

Pucynox L3 - Ilpumep akTuBHOl cHCTeMBb] ynpaBJieHus



HopMupoBaHtias peakiius yCKOPeHHUS

Ilepuon ectecTBeHHBIX KoyebaHmit, cex
O6o3HaueHus
a) Peaxnus oOBIYHEIX KOHCTPYKITUH
b) Ynpaenernue peakiueit (cM. puc. L2 b c)

c) Ceiicmirdeckas u30mAnus (BEOPOR30IHPYIOMas OCHOBA + racuTens Konebanuit) (cM.puc. 1.2a)

Pucynok 1.4 - Bo3nelcTBHS cHCTeM YOpaBJeHHA PeaKIHel Ha PeaKIHI0 KOHCTPYKIME



Hpunoxenne J
(urdOpMAaITHOHHOE)

IIapaceiicMH4Yeckne Bo3eiiCTBHSA

HcTounuKY napaceficMHYeCKHX BO3[eHCTBHE KIAaCCHOUIMPYIOTCS CIIEAYIOWHM 06pazoM:

|

II0A3eMHbIE B3PHIBEL;
— HOA3EMHBIE TOJUKH OT ACHCTBYIOMHX (TaloKe HEAEHCTRYIOIIHX ) MAXT;

HaJ3€MHBIE B3PHIBBI (HallpEMep, KapbepHEIE pa3paboTK);

— HaJ3eMHBIE TONYKH K yAaphl (HaupuMep, pH 3a0HBaHAK CBaif);

— BuOpaumu, BRI3EIBACMBIE NBIDKCHHEM TPAHCOOPTA H IepeJaBacMEIe depe3 3eMIIO K 3JaHuAM (0T
IIOCCEHHBIX JOPOT, XKeJE3HBIX HOPOT, METPO);
~ [pyrHe HCTOYHHKH, TaKHe KaKk paboTa IPOMAINUIEHHBIX NpeaNPHATHH, MEXaHU3MOB, | T.I.
Huxe wu3naraloTcs pyKOBOISAINME NPHHIEIBI IO MCIIONG30BaHMIO YypaBHenwi (1), (2) wmm (3), (4)
Il OLICHKH IapaceiCMUIECKUX BO3AEHCTBHM:
k, - koapdunHenT palioHHpOBaHHS NapaceHCMHYECKOH ONACHOCTH MOXET OBITH B3AT H3 KapT
paifiOHHpOBaHHs IapaceliCMHIECKOH ONacHOCTH, OTIAENBHO NONYYEHHHIX B pe3yNbTaTe CIyYaMHBIX
IIPOBEPOK MM My TeM IPSIMBIX H3MEpPEHHI:
keu, Kes — TIpelcTaBUTENbHbIE 3HA4EHHA HHTCHCHBHOCTH NBEDKEHMS TDYHT2 MOTYT OBITBH  Taioke
HOJIy4YEHE] B PE3yIbTaTe CIy4alHBIX IPOBEPOK WM IIYTEM IPSMBIX HM3MEpEeHHH, ClleNyeT Y4HUTHIBATh
TOT (aKT, 4TO BOOOGIIE [TEPHOJ IOBTOPHBIX Konebauui ABIAETCA OYeHb KOPOTKUM [0 CPAaBHEHUIO ¢
[EpHOAAMH 3EMIISATPICEHUH;
kp — koahduuHeHT, yUHTHIBAIOMMUE 0COGEHHOCTH KOHCIPYKLWH, IIA CHIDKEHHS PacueTHBIX CHII,
IPUMEHSETCS TOJIBKO B MCKJIIOUHTENBHBIX CIydasX M 3HAueHHUE ero He NOoJDKHO O6bITe Menble 0,5;

kr — HOpPMHpOBaHHEIH pacUeTHEIH CIEKTP PEAKIUK MOXET OBITH B3ST U3 TINATENBHO pa3paboTaHHBIX
YEpTeXEH I OCHOBBIBATHCS HA OTAENBHO B3ATHIX H3MEPCHUAX.

HopmupoBaHHBIH pacyeTHBIE CIEKTP peakIHM aHATOTHYEH TOMY, KOTOpHIt m3obpaxeH Ha puc. C.1.
[TapameTps! anst rOpHBIX B3PBIBOB, HalpEMeED, (a) B YTONbHBIX maxTax u (b) B IDaxTax o H0OBrde
MEIH, SABJISIOTCS CNETYIOIIAMHU:

kro =3; T'c=0,1cex; T=0,3cex gna (a) u0,2cex ms (b) umn=0,5.

Bo mHOrmx cnydasx MHOXECTBO KOMIIOHEHTOB TODH3OHTAIBHBIX M BEPTHKAIbHBIX HAIIpaBICHHH
JOMKHBI pacCMaTPHUBATHECS OJHOBPEMEHHO, B YaCTHOCTH, JUIS OJIM3KO pacroONOXKEHHBIX MCTOYHUKOB,

CO3NAOILMX yAaphl. B ciyuae, KOrAa HeT TOYHBIX JaHHBIX MOXKHO HCIIONB30BaTh ypaBHenue (E.2)

w
[on)



bubdanorpadus
[1] UCO 3898, OcHOBEI pacdeTa KOHCTpyKIMit — CrcreMsl o603HaueHuH — O6mue 0603HaqeHus.

[2] HCO 8930, Ob6mue npuHnMnel obecnedyeHHs HaASXKHOCTH KOHCTpyKuui — Ilepeuers

OKBHBAJICHTHBIX TEPMHUHOB.
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