Kazaxckasi ronoBHas apXMTEKTYPHO-CTPOUTENbHAs
aKagemus
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NPOEKTNpoBaHMeE Ha OCHOBAHNN PE3YJ/IbTATOB
NCMbITaHUN
XoMskoB Butanum AHaTONbEBUY
AkagemMmnyeckun npodeccop, A.T.H.
Jlekumns 6



* Nutepatypa

OcHoBHasA nuTtepartypa

« 'ynbBaHecqaH X., Kanrapo XK.-A., I'onmunku M.
PyKoBOZICTBO J1s1 MPOEKTUPOBIIUKOB K EBpokoy EN

1990:0OCHOBBI MPOEKTUPOBAHUS COOPYKEHUM.-M.:H3]1.
MI'CY,2011-263c.

«Brigep:xku u3 CrpoutenbHbeix EBpokonos. Ilocodue mis
CTYJICHTOB CTPOUTEILHBIX CTHEIUaIbHOCTEH. IlepeBon ¢
aHITIMHCKOTO. - MockBa: MI'CY «BsIcmiasd mikomaa,

2011.-656c.



PacyeT cTpouTesibHbIX
KOHCTPYKLINU

= PacueTHble Moaenn coopy>xeHui

= (1)P PacueTbl cneayeT BbINOSHATL C MPUMEHEHNEM COOTBETCTBYHOLMNX
pacyeTHbIX Moaeneun, copMMpPOBaHHBIX C YYETOM 0COHBEHHOCTEN
COOPY>XEHUM N BCEX 3HAUYMMbIX NAPaMETPOB.

= (2) NpuHaTbIE pacYETHBIE MOAENM [OMKHBbI C AOCTAaTOYHOM TOYHOCTBIO
OMUCbIBaTb NMOBEAEHMUE COOPYXXEHMIN M COOTBETCTBOBATb
paccMaTpMBaeMbIM NMpeaenbHbIM COCTOSIHUSAM.

= (3)P PacueTHble Moaenu Ao/mKHbI COOTBETCTBOBATb 0bLlenpu3HaHHOM
MH)XEHEPHOWN Teopun 1 NpakTuke. MNpu HeobxoaANMOCTN, OHU MOTYT
060CHOBbIBaTLCH 3KCMEPUMEHTANIbHbIMU UCCIIeA0BaHUSIMM.



* Kputepuu Bbibopa Moaenm

B obwem, nobas uncneHHas Moaenb AO/HKHA MNoaxoasiwas YncneHHas Moaesb A0/MKHA
paccMaTpuBaTbCa Kak naeanv3aums. 6bITb BblIbpaHa Ha 6a3e npeablayLlero onbiTa
YrpoLieHHas Moaesnb A0/MKHA yYnTbIBaTb N 3HaHMS NOBEAEHUS HECYLUMX CUCTEM.
BaXKHble (hakTopbl M NpeHebperaTh MeHee -CIOXXHOCTb MOZAENM TakKe A0SMKHa 6biTb
3Ha4YNMbIMK (paKkTOpaMn. 3HAUYNMbIE CbaKTOpr,U BblbpaHa ncxoas u3 npeanosiaraeMoro
KOTOpble MOTYT MOB/IUSATb Ha BbIGOP YNCIIEHHOM MCNONb30BaHUA MOAENN N COOTBETCTBYHOLLMX
MoAenu, BKoYatoT B ceds: npeaenbHbIX COCTOSIHWMM, TUMOB Pe3y/bTaToB
srEOMETpMYECKME CBOMCTBA (CTPYKTypHas M NpeanosiaraeMon peakumm HecyLUen
KOHUIrypauus, pasmepsbl, NonepeyHble ceyveHus, CUCTEMBI.

OTKJIOHEHWS, AeEKTbI U OXKUAAEMbIE [1N5 onpeaeneHns NpobaeMHbIX y4acTKOB
necdopmaumu; MOXET 6bITb UCMOMb30BaH NPOCTON
=CBOVCTBa MaTepuanos (NPO4YHOCTb, 6a30BbIE rnobanbHbI aHaNM3 C 3KBUBANIEHTHbIMMU
COOTHOLLEHUS, 3aBUCUMOCTb CBOWCTBaAMM, MOC/IE YEro MOXET CiefoBaTb
=HaTSHKEHUS OT BPEMEHM, NNACTUYHOCTD, AETa/IbHOE MOAENNPOBAHNE 3TUX YHACTKOB.

3aBMCMMOCTb BNTA)KHOCTW OT TEMMEpaTYpbl);
=B03AeNcTBuS (NpsSIMbIE U HEMNpsIMbIE,
M3MEHUYMBOCTb BO BPEMEHW, NMPOCTPAHCTBE,
CTaTUYECKMNE UM ANHAMUYECKME).
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CTaTnyeckme BO34EeNCTBUS
(PacyeTHble cxeMmbl)

5000

60,00

X 70i00 X

80.‘00

Deformed Mesh
Extreme total displacement 38.88*106 m

(displacements scaled up 100,00*103 times)

(1)P Mogenu ctaTn4eckux
BO3ENCTBUIN AO/MKHbI OCHOBbLIBATHCS
Ha COOTBETCTBYIOLLEM 06pa3oM
BblIOpaHHbIX 3aBUCUMOCTAX «Harpy3ka—
aedopMauma», XxapakTepusyroLmx
NMOBEJIEHME 3NIEMEHTOB COOPYXXEHUS U
NX COEIMHEHUM, @ TaKXe
B3aMMOAENCTBME KOHCTPYKLMW C
OCHOBaHMEM.

(2)P 'paHWYHbIE YCNOBUS B pacYETHOM
MoAenn AOMKHbI COOTBETCTBOBATb
(pakTN4eCcKuM ycnosusiMm paboTbl
COOpY>XXEHWS.



CTaTnyeckme BO34EeNCTBUS

(PacyeTHble cxeMmbl)

ooooo
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(3)P B Tex cny4dasix, Koraa nepeMeLleHunst 1
AedopMaunn Coopy>KeHUs CyLeCcTBEHHO
yBeNnuuunBeaoT 3peKTbl BHELLIHEro
BO3AENCTBMS, UX CNleAyeT yunTbiBaTb Mpu
NpoBepKe KpUTUYECKNX NpeaenbHbIX
COCTOSIHUM.

(4)P KocBeHHble BO3AENCTBUS cneayeT
y4nTbIBaTb CrieayowmMm obpasom:

— MPWY IMHEMHO-YNPYrOM pacyéTte —
HenocpeACTBEHHO UM KaK SKBMBASIEHTHYIO
Harpy3ky (C npuMeHeHueM, Npu
HeobxoanuMOCTU, NepexoaHbIX

K03 duumMeHToB);

— B HENIMHENHOM pacyeTe — HEMoCpPeaCTBEHHO,
KaK Npuno)eHHble aedopMaumm



* Ba)kHOe 3aMeydaHune

« ObpallaeM BHMMaHME NPOEKTUPOBLUMKOB Ha TO, YTO
rPaHUYHbIE YCI0BUS, NMPUMEHSIEMbIE K MOJENN, TakK
Xe BaXkKHbl, KaK 1 cama YncrieHHas Moaesb (CTaThbs
5.1.2(2)P). 2T0 0cobeHHO BaXXHO B Criy4ae C/10XHOro
aHan3a 3/IEMEHTOB KOHCTPYKLUMKU, N NPUHSTHIE
rpaHUYHbIE YCNOBUS AO/MKHbI TOYHO COOTBETCTBOBATH
peasnbHbIM.



[IMHaMn4yeckme Bo34eNCTBUS

(1)P PacuéTtHasa Moaernb, ncnonb3yemas ans onpeneneHns apgekTon
BO3AENCTBUS, AO/HKHA YUMTbIBATb BCE 3HAYMMbIE KOHCTPYKTUBHbIE
3/IEMEHTbI, NX MACChbl, XXECTKOCTU U XapaKTEPUCTUKKN AeMnduUpoBaHus, a
TaKXXe BCE 3HAaUNMblE HEKOHCTPYKTUBHbIE 3/IEMEHTbI C X CBONCTBAMM.

(2)P 'paHM4HbIE YCNOBUSA pacYETHOM MOAENN AOMKHbI COOTBETCTBOBATb
FPAHNYHBIM YCIOBUSAM COOPYXEHUS.

(3) B Tex cnyyasx, Koraa AMHaMuMyeckne BO3AENCTBMS pacCMaTpUBaloTCS
KaK KBa3nCTaTUYeCKMe, OHM MOIyT XapaKTepmn3oBaTbCs 3HAaUYEHUAMMU
CTaTUYECKMX BO3AENCTBUM UNN YUUTLIBATLCA MOCPEACTBOM

KO3 PULMEHTOB ANHAMUYHOCTU, NMPUMEHSIEMbIX K 3 deKTaM nx

CTaTUYeCKOro AencTeusl.

NMPUMEYAHWE [ns onpeaeneHms KO3(pPUUNMEHTOB ANHAMUYHOCTU MOryT NoTpeboBaTbCsl AaHHbIE O YacTOTax
COBCTBEHHBIX KONebaHWiA.



* [TMHaMn4yeckme Bo34enNCTBuUS

(4) B cnyyae B3aMMOAENCTBUS

COOPY)XEHUS| C OCHOBAHUEM, FPYHT

OCHOBaHMS OOMycKaeTcs
MOAenMpoBaTb MNOCPeaCTBOM
COOTBETCTBYHOLWMX YNPYyrnx
3/IEMEHTOB 1 AeMndepoB.

Bknap rpyHTa Takxe A0omKeH bbITb

CMOAENMPOBaH, HanpuMep

BBEAEHNEM SKBUBAJIEHTHBIX MPYXN

M aMOpPTU3aTOPOB.

[PYHT TaKXXe MOXET bbITb
CMOJENUPOBaH C NOMOLLbIO
AMNCKPETHOW MoAdenu
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* [IMHaMn4yeckme Bo34eNCTBUS

B onpenenénHbix cnyyasax (Hanpumep, npu konebaHusix, Bbl3BaHHbIX
BETPOBLIMU Harpy3kamMmm n CEMCMUYECKUMUM BO3OENCTBUSMN)
OVHaMU4YeCKMEe pacyeTbl oMyckaeTcd Nponu3BoaAnTb Ha OCHOBaHMN
MOJaribHOro aHanuaa, B NpeanornoXXeHnn o NMHenHon pabote
MaTepuana n HegeopMnUpPoBaHHOWN CXEMbl COOPYXXEHUA.

[1ns coopyXeHnn ¢ npaBuibHOWU reoMeTpnyeckomn doopmMon u
paBHOMEPHbLIM pacrnpenerieHMeM Macc 1 XXECTKOCTEN, AN KOTOPbIX
CYLLECTBEHHA peakums TONbKO N0 OCHOBHOMY TOHY KonebaHuu,
MOJarbHbIM aHann3 MOXET ObITb 3aMEHEH PpacYETOM Ha
9KBMBAIEHTHbIE CTaTUYECKME Harpy3Ku.

[OuHamunyeckne Bo3gencTBus, B COOTBETCTBYHOLLMX Crny4dasix, MOryT
ObITb TaKKe 3agaHbl B BUae dyHKUUM BPEMEHU NI B YACTOTHOM
obnacTu, a peakunm coopyxeHunsa onpeaenexsl Hagnexawmmm
MeTo4aMM.



[TMHaMnyeckue BO34eNCTBUS

VB1z

« Ecnn anHamunyeckune 4
BO34EeNCTBUSA Bbl3blBAlOT
KornebaHus, KoTopble Mo CBOEWN
aMmnnuTyae unu vyactote mMoryT 2
npeBbIWAaTh Npeaensi

9KCMNyaTaLMOHHOV " iy
NPUrogHOCTKN, cneayet E 0 WWM

BbIMNONTHUTb NPOBEPKY ) R il
npenenbHOro COCToAHUA No

aKcnnyartaunoHHOU %
NPUrogHoOCTN. |
NMPUMEYAHWE YkasaHusa no
NPOBEAEHUIO TaKNX PacHETOB % E— T T T
cogepxatcsa B [MpunoxkeHun A un ’ ® fsse 0 .

EN 1992 — EN 1999.



[IpoTMBONOXApHbIE NPOEKTHbIe
MeponpUATUA

(1)P MNpwn NpoeKTUPOBaHUM COOPYXXEHNN HEOOXOANMO YUNTbIBATD:
cLueHapum pacnpocTpaHeHus noxapa (cm. EN 1991-1-2);

MOAEeNMpoBaThb TeMrepaTypHble BO3AEUCTBUS Ha KOHCTPYKUMK B Npeaenax
COOpY>XEeHUS;

MPUMEHSTb COOTBETCTBYIOLLME MOAENN MEXAHNYECKNX CBOMCTB KOHCTPYKLMK
NpY NOBbILLEHHOM TeMnepaType.

= (2) MNpoBepka COOTBETCTBMSA COOPY>XeHUS TpeboBaHNAM Mo

NMPOTUBOMOXapHOW 3alumMTe AO/MKHA OCYLLECTBASATLCS HA OCHOBaHMKM 06LLero

pacyéTa CoOopyXXeHMs LIeNIoM, @ TakxKe PacYETOB ero OTAebHbIX KOHCTPYKLMM

N UX 3/1IEMEHTOB C NPUMEHEHMEM TabfIMUYHbIX NN ONbITHLIX AAHHbIX.

= (3) MNoBeaeHne coopyXeHUs Npu noXkape cneayeT OUEHNBATb C YH4ETOM:
— HOMUWHASIbHbIX BO3AENCTBU NPWU NOXape;

— MOJIENNPYEMBIX OFHEBbIX BO3AENCTBUM, YUUTLIBAEMbIX COBMECTHO C
COMYTCTBYOLUMN BO3AENCTBUSIMM.

= [PUMEYHAHUE Cm. Takke EN 1991-1-2.



= (4) MNoBeaeHmne Coopy>XeHNN Mpu NOBLILLIEHHbIX TEMMEpPaTypax A0/MHKHO
oueHuBaTbcs B cooTBeTCcTBUM € EN 1992 — EN 1996 1 EN 1999,

coaepXXalux MoAeNn TeMnepaTypHbIX BO3AEUCTBUN U MOAENN
KOHCTPYKLIMIA, HEOBX0AMMble ANS BbIMNO/THEHUS COOTBETCTBYIOLLIETO
pacyerTa.

= (5) B 3aBucMMoOCTM OT BMAa MaTepuana n MeToda pacyeTa:

— MOAeNu TeMnepaTypHbIX BO3AENCTBUIA MOTYT OCHOBbIBATbCSA Ha
AOonyLLEHNsIX 06 0AHOPOAHOM UM HEOAHOPOAHOM pacnpeaeseHnm
TEMMNEPATYpPbl MO CEYEHNIO U BAOSIb KOHCTPYKTUBHbIX 3/IEMEHTOB;

— MOAENN KOHCTPYKLMIN MOMYT COCTaBNSATbLCS A1 paCYETOB OTAENbHbIX
3/1IEMEHTOB UMW A1 PACYETOB, BbINMOSHAEMbIX C YY4ETOM
B3aNMOAENCTBUS S/IEMEHTOB MpU MOXKAPE.

= (6) Mpun pacyeTax Ha NOBbILLEHHbIE TEMMNEPATYPHbIE BO3AENCTBUS
cnieayeT UCnosib30BaTh HEIMHENHbBIE MOAENN MEXAHUYECKOMO
NOBEAEHNS KOHCTPYKTUBHbIX 3/1IEMEHTOB.

= [MPUMEYAHUE CMm. Tarke EN 1991 — EN 1999.



Icnonb3oBaHWE pe3ynbTaToB UCMbITaHUU
NP1 NPOEKTUPOBAHUN

EBpokoA AOMYCKAEeT CUCTEMY, OCHOBAHHYIO Ha KOMBMHALMK pe3yNbTaToB UCMbITaHUA U
YMCIEHHOIO MOAENNPOBAHUS ANS 3AaHUIN U UHXKEHEPHBIX COOPYXXEHWUI, IAET YKA3aHWUs
ANS NNaHUPOBAHMS N OLEHKM TECTOB, KOTOPbIE 0/MKHbI 6bITh NPOBEAEHBI BMECTE C
NMPOEKTUPOBAHMEM, A TaKXXe Ha KOIMYECTBO TECTOB, 0CTATOYHOE A1 CTaTUCTUYECKOM
3HAYMMOCTW PEe3Yy/bTATOB.

[MpoekTMpoBaHWe, YCUNEHHOE TECTUPOBAHNEM, - NPOLeAYpa UCMONb30BaHMs
hunsnyeckoro TeCTMpoBaHusi (Hanpumep, Moaenen, NpoToTUMNOB UM HEMOCPEACTBEHHO
CTposiLerocst 06bekTa) AN1a NosyYeHUs NapaMeTpoB NPOEKTUPOBaHUSI.

[Mono6bHble npoueaypbl MOryT ObITb MCMOIb30BaHbI ANs1 TEX CNy4YaeB, rae npasuia
BbIYNCIIEHMS MU CBOWCTBA MaTepManoB, AaHHble B EBpokoaax, paccMaTpuBatoTCs
HEeAOCTaTOYHbIMU UM €CNN BaXXEH HaMboiee 3KOHOMMYHBIN pe3ynbTarT.

OCHOBHbIE YCNOBUS AJ151 CNOMIb30BAHUS MPOEKTUPOBaHNS, YCUIEHHOIO
TeCTUpPOBaHMEM, AaHbl B cTaTbe 5.2(2)P. TecTbl A0/MKHbI 6bITb MPOAYMaHbI U
MOCTaB/IEHbI TaK, YTO UCMbITbIBAEMAs CTPYKTYPa MMEET TaKOM XE YPOBEHb
HaJEXXHOCTN, KaK W MJaHUpyeMOEe COOpYXXeHWE; AO0MKHbl ObITb YUTEHbl BCe npeesbHble
COCTOSIHMS M NpoYMe pekoMeHaaunn, onncaHHble B EBpokoaax.



