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EBPOKOALI >

EN 1990 ocHOBbI CTPOUTENBLHOIO NMPOEKTUPOBAHUS,;
EN 1991 Harpyskn Ha CTpouTeribHble KOHCTPYKLWUN;
EN 1992 npoektupoBaHue xene3obeTOHHbIX KOHCTPYKLUNMN;
EN 1993 npoekTupoBaHne cTaribHbIX KOHCTPYKLUMU;

EN 1994 npoekTupoBaHue ctanexene3obeToHHbIX
KOHCTPYKUNMU;

EN 1995 npoekTtupoBaHue aepeBAHHbIX KOHCTPYKLUMU;
EN 1996 npoekTupoBaHne KaMeHHbIX KOHCTPYKLUH,

EN 1997 reotexHn4yeckoe nNpoeKkTnpoBaHue;

EN 1998 npoekTupoBaHne CEUMCMOCTOUKUX KOHCTPYKLINK;

EN 1999 npoekTtupoBaHue antoMMHNEBLIX KOHCTPYKLUNA.
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OTHOWEeHne MMHUMAaJIbHOMN HecyLlen cnocobHocTn npmn nsrnbe
K MaKCMMaJibHOMY BHeWHeMy BO34eNCTBUIO
C yyeToM Bcex koapdpuumeHToB 6€30NacHOCTH

S=M,../ Mg\

Crpana

Ncnanusa 1,95
T'epmanus 1,75
Snouusn 1,75
Hopgerus 1,70
CHIA (mopmsi ACI) 1,69
EBpoxon 2 1,62
dpanuus 1,62
IHopTyranus 1,62
EKB (MoaeJbHbIH Kox) 1,62
Jlanust 1,61
Beaukoopuranus 1,55
Tonmanausa 1,55
HIBeuus 1,52
CCCp 1,35
Benrpus 1,35

IMoabiia 1,25



TAPMOHU3ALNA HOPM &

Npob6nema Bo3HUKNA ogHOBpeMeHHO ¢ peweHuem KoHrpecca B Pno-pge-
XaHeunpo B 1974 rogy co3gaTb KOMMJIEKC MeXAYHaApPOAHbIX HOPM.

Mocne HeckoNbKMUX Heyaa4vHbIX nonbiTok ECN npuHATa aencTByrowas
cTpaterusi - <CoBpeMeHHoe COCTOsIHuEe> .

CyTb cTpaTternu oyeBuagHa U3 npumepa:

6.5.4.(4) PacyeTHble 3Ha4eHMsa CKMMaoLWMX HanpshkeHnn B y3nax MoryT
onpenenaTbcs:

a) B CXaTbIX y3nax, Korga TsXKn He 3aaHKepeHbl B y3rie (CM. puc. 6.26):
GRd,max = klv fcd (6.60)

MpumeyaHue: 3HayeHre ki  nNpu NCNONb30BaHUM B KOHKPETHOW CTPaHE MOXET ObITb MPUHATO MO
HaLMOHanbHbIM cTaHaapTaM. PekomeHayemoe 3HadeHne paBHo 1,0 . 3aech s- MakcumarbHoe

Hanps>KeHUe, KOTOpPoe MOXET BbITb NPUMOXEHO K rpaHn y3na. Cm. 6.5.2(2) ansa onpeneneHus v.

3apgayum rapMoHu3aumum MoryT 6biTb chopMynupoBaHbl AN pasHbIX LEenen n Ha
Pa3HbIX YPOBHSX:

1. BNM30CTb Hay4YHbIX OCHOB.

2. NDEHTUYHOCTb pacyeTHbIX MEeTOO0B

3. CoBnageHune TpeboBaHNM K KOHCTPYKLUAM.

4. CoBnageHue pe3ynbTaToB pacyeToB Npu NPOEKTUPOBAHUM N CTPOUTENBLCTBE.

O6beKkTuBHbIE TPYAHOCTU FapMOHU3aLUM;
- KnumaTtmnyeckme ocobeHHOCTH
- [eonornyeckne ocobeHHOCTH
- Cneundomka KOHCTPYKTUBHbBIX peLLeHNI



[uHamuka TAPMOHUSALIMM (23]

benapycb — pycckuit nepesoa (¢ aktyanusauyeii
KazaxcTtaH — pycckuu nepesoa
YKpanHa — pycckmu nepesop ?

Poccuna — coBellaHne ¢ npeacrtaBUTeENAMm
EBpA33c B aekabpe 2010



EBpA33cC

Benapycb, KazaxctaH, Poccus
CoznaweHue om 18 okms6psi 2010 2. «O eQUHBIX MPUHYUNax u npasusiax mexHU4ecko20
peaynupoeaHusi e pecriybnuke benapycb u pecnybnuke KazaxcmaH u Pocculickol ®edepayuu».

TexHn4yeckumn pernameHT EBpasmmckoro aKOHOMM4YeCcKoro cooowiecrtaea
«0O 6e30nacHOCTN 34aHNN N COOPYKEHUN, CTPOUTESNbHbLIX MaTepuanoB U U3genmmn»

CopepxaHue

NmaBa 1. O6wMe NnonoxeHus

maBa 2. TpeboBaHMsA 6e30nNacHOCTU
MagBa 3. OuyeHKa cooTBeTCTBUA B 00NacTn CTpouTenbCTBa

maBa 4. 3akn4ynTeribHble NOoIoXeHUs



Cucrtema EBpOKOAOB M HAUMOHANBbHDbIX OcobeHHOocTe — NDP
{Bcero zaperncrpmnposaHo 1501 NDP)

NehNo HammeHoBaHMe KonuuecTteo NDP
EN 1990 OCHOBbBLI CTPOMTEINBHOIO NpoSKTMpoOBaHnA AG
EN 1991 BoaneicteuA 354
EN 1992 | )Kene3o6eToHHbIE KOHCTPYKLMY 221
EN 1993 CranbHbLIE KOHCTPYKLIMN 432
EN 1994 | cranexeneso6eToHHblE KOHCTPYKUMM S
EN 1995 HepeBAHHLIE KOHCTPYKLIMA 33
EN 1996 KupnuyHbie 1 KAMEeHHbLIE KOHCTPYKLIMA 59
EN 19937 [ eOTEXHMYECKOE NpoeKTUpOBaHne 4
EN 1998 CerlcMuruyecKoe npoeKktMposaHue 142
EN 1999 ANIOMUHWEBLIE KOHCTPYKLIMN 85




GOPMAT EBPOKO[OB

SINGAPORE STANDARD

EEHS,E,N ,Efﬂ,: e EBPOHDH COOEepPXnT:

(LS #1.010. 30

1.HaymoHanbHbIA TUTYNIbHBIA
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Eurocode - Basis of
structural design

I Fgd i T el PR aewis 0 LR OVER L god 6 slabai
aEa . R e bmesr . b EFL s

iy

Ay Wil e R iy o | e




GOPMAT EBPOKO[OB
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Espokog cogepur:

1.HaunoHanbHbIA TUTY/IbHbIA
nucT

2.HauuoHanbHOE NpegucioBue
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EBpokog cogepur:

1.HaunoHanbHbIA TUTY/IbHbIA
JUCT

2.HaunoHanbHOE NpegucroBme
3.TutyneHbinn nuct CEN
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EBpokoq cogepxur:

1.HaumoHanbHbIA TUTYIbHbIW
nucT

2.HaynwoHanbHoe npegucnoeune
3. Turtyneubin nuct CEN

4.Texkct EBpokoga



CtaHpapTHble pa3genbl

1. 0O6bwme nonoxeHus
« Obnactb NnpuMeHeHHn
» HopmMaTuBHBIE@ CCbINIKK

« [llpegnocbinkn
 OnpepgenexHus
« 0O6ozHaueHus

2. OcCHOBbI NPOEKTUPOBAHMNA

3. MaTtepuansl

4. [donroBe4yHoOCTb

5. PacueTt KOHCTpYKUMHA

6. lpepenbHble coCcTOAHMA NO Hecywel cnocobHocTH

/. lNpepenbHble COCTOAHMUA 3KCNAYAaTALUOHHOW NPUIOAHOCTH
8. Pacuetbi/npunoxeHuns
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EBpokop cofiepuT:
1.HaumoHanbHbLIA TUTYNBHDbIN
nucT

2.HaunoHanbHoOe npegucioeme
3.TutyneHbin nuct CEN

4.Tekct EBpokopga

S.l[MpnnoxeHna HOpMaTUBHOro
nnv MHopMaTUBHOIO

Xapakrtepa



GOPMAT EBPOKO0OB @

EBpokog cofepur:
1.HaunoHanbHbIA THTYNBHBIN

JINCT
2.HaynoHanbHoe npegucnosue
J.TutynbHbid anct CEN

= 4,Texcr EBpokopa

5.[Ipunoxenns HopMaTHBHOrO
HIN HHOPMALMOHHOTO
Xapakrepa

6.HaunoHanbHoe npunoxeHue



3apgavyv HauMoHanbHOro

npunoXxeHus

1.

lNpeanucbiBaer 3HaueHna NDP (napameTtpos,
YCTaHOBJIEHHbIX HAa HALMOHA/IbHOM YPOBHEe)

HPEHHEIFE'IET PelleHnAa onAa TexX MecCcT, B KOTOPbIX TeKCT
npeaoycMatTpvBaceT aJibTepHaTHEHbDbIE EaPHaHTDBI

Onpepenser ctaTyc MH(pOPMaLMOHHBIX NPU/IOXEHWUA

Ccbinaercs Ha 4OMNOJIHUTE/IbHYHO HENMPOTUBOPEUYUBYIHO
nHcdopmayuio



OcobeHHocTn EBpokoaos

« HekoTopble cTaTbM cogepaT OCHOBHbI@ MOJIOKEeHNS
(npuHunne), obasarenbHblie gna cobnrogenns

» O6ozHauatoTcs nutepon "P”

* B ocTanbHbIX CTaTbAX npeacraB/ieHbl Nnpasnia NnpumMeHeHMH
* 3TWU Npasuna COOTBETCTBYIOT OCHOBHbLIM NONOXEHUAM

« B kauyectBe Paszge/IMTe/IbHOIO 3HaKa HEEHTH'-IHDﬁ ﬂpﬂﬁ“
MCNnoNb3yeTcAa 32anAaTan



> (35,
Oupektua 89/106/EEC
CTpOUTENbHbIE N3AENUS U

KoHCTpyKumn (Amnpektusa CPD)

LLlecTtb cywecTrBeHHbiX TpeboBaumn [Anpexktuenl CPD:
1.MexaHnyeckoe cConpoTUB/IeHNne N YCTOMYNBOCTDb
2.NMpoTnBonoxapHana bezonacHocTb

3.'mrneHa, 3qopoBbe, OKpyXarulaa cpega
4.9kcnnyartaymoHHas beszonacHocTb

S.llymozawmnra
6.OHepreTuka, 3KOHOMMSA, 3aLlMTa OT TeryionoTepb



unpektnea CPD

Taknm obpazom, mapknpoeka CE moxxer HaHocuTca Ha nrobbie
CTpOMTE/IbHbIe n3genus.

Mapkuposka CE o3HauaeT cooTBeTCTBME NONOXKEHUAM
AnpexkTusol CPD

'MHPHHPUBHE CE MmoxeT oCHOBbIBATbCH Ha COOTBETCTBMHM
EBponencKMM cTaHgapTam

*Mapkuposka CE MmoxxeT ocHOBbIBaTbCA Ha COOTBETCTEMHM
Esponelicknm TexHmnuecknm ogobpennam (ETA)

*Mapkunposka CE npu3BaHa obecneuntb ceobogHoe gBnKeHne
ToBapos B EC

sMapknposka CE He rapaHTUpyeT cooTBeTCTBHME
HaunoHanbHOMY NpunoXeHnro
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CoKpalleHus

CEN — EBponercKkni KOMWUTET MO CTaHAapTHU3aluH

EN — EBponenckun ctangapr

ENV — EBponeiicknn npegBapuTe/ibHbiA CTaHZAapT

NA — HaynoHanbHoOe NpUnoXeHne

NDP — lNapamerp, yCTaHOB/IEHHbIA Ha HALUWOHAJIBHOM YPOBHe
NCCI - lononuutenbHan HenpoTuBopeyawana nHidopmayna
PD — OnybankoBaHHbIA JOKYMEHT

EOTA — Esponelickan opraHM3auna TeXHMYECKOHW aTTecTalum



EN 1990:2002 EBpokog (0) - D>

OCHOBbI CTpouTeJNibHOIro nNpoeKkTmpoBaHus

EN 1990 onpegenser npuHLUMNbI:

« besonacHocTm

e JKcnAyaTayWOHHOW NMPUIrogHOCTH
« [lonroBeyHocTyH

A Takxe:
* WN3naraer ocHOBbI NPOEKTUPOBaHNA

« OnwucbiBaeT npouecc NpoBepkKn
* [pyHUMNDBI HAAEXXHOCTU KOHCTPYKL MW



[lonyLeHund

npﬂEHTHpﬂBEHHE ocyuwecrtenaerca nepcoHaiaoMm, MMerOlWHMM
CDUTB’ETCTBYI‘UI.I.IHE OnNbiT K HBHHHdJHHEII.l,HIﬂ

BoinonHeHne ocywecTBNfaeTca NepcoHanoM, MMEo LW MM
COOTBETCTBYIOUWMA ONbIT M KBanndukaumo

B xopne nNpoekKTHpoBaHHWA K BbINO/THEHHA obecneumBaercsa
HEHHEH{EI.I.I,HFI Hafl30Pp U KOHTPO/JIb Ka4YecTBa

“CI’IHHBS?I‘GTEH MaTepwualbl, YKa3aHHbIe B EEPBHBHEK M
COOTBETCTBYHOLWMNX EBPGHEﬁCI{HK CTaHAapTax

KEHCTP?HLIHSI ﬁ‘ynET MCNOJIb30BaTbCA B COOTBETCTEMA C
MpoeKTHBIMKX AOoNYLUWEeHNAMH



OnpeneneHuns

JddekT Bo3geicTBMA — MOMEHTbI, cuibl U gedopMmaumm,
Bbi3BaHHble BO3elCTBMEM

npl:l'-IHl:ICTb — MexXxaHM4YecKoe CBOMCTBO MaTepHala

COHPOTHBHEHHE — MeXaHW4YecKoe CBOMCTBO nonepeyHoro
ceyeHHA sneMeHTa KOHCTPYKLHH

YacTbi — BEpOATHbLINA, HO HENPOAO/IKHNTENIbHbIW

PacnonoxeHue Harpysok (cxema) — pasMeljeHMe Harpy3sokK B
HebnaronpMATHOM OKpPYXXeHHUH

Cxema (cnyyai) Harpy3sokK — BApMaHT cCoOYeTaHMn K
pacnonoxXeHW Harpysok

CoueTaHMe Harpy3oK — coueTaHue pas/IMuHbIX UCTOUHWUKOB
BO3eHNCTBHUA

KeazuMnocrosHHoOe BO3eNCTBME — AelUCTBYHOLee Ha
NPOTAXXEeHUU NPOoAC/IKHUTE/IbHOIO Nepruoaa pacuyeTHoro
CpPOKa 3KCcnJ/lyaTauum



>

[lpegenbHble COCTOSAHUS -
ornpeneneHus

npeodesibHbIe COCMOSIHUS . COCMOSIHUS, pU KOMOPbIX KOHCMPYKUUST HE MOXem
boriee y0osriemeopsime cOOmeememeayrueMy Kpumepuro npoekmuposaHusi
npeodesibHbIe COCMOSIHUSI M0 Hecyuw,el crnocobHocmu:. COCMOosIHUS,
cornpoeoxoaruwuecs paspyweHueM unu opyaou ¢hopMol HapyuweHuUs uesiocmyocmu
KOHCMpYKUUU.

npedesibHbIe COCMOSIHUS M0 NMPU200HOCMU K HOPMaJibHOU 3KCcnjlyamauyuu.
COCMOSIHUSI, coomeemcemeyroujue ycriogusiM, 8 Komophbix boree He
y008/1€eMBOPSAOMCS crieyuaribHble 3KcrlyamauyuoHHble mpebosaHus K Hecyuwel
KOHCMPYKUUU UU 35IEMEHMY KOHCmMpyKUuuUu

HeobpamuMsbie npedesibHbIe COCMOSIHUS MO NMPU200HOCMU K HOpMaJsibHOU
aKcnyamauyuu: ripedesibHble COCMOSIHUS 10 rnpu200HOCMU K HoOpMarsibHOU
3KcCr/lyamauuu, rpu Komopbix HeEKomopakle riocriedcmeusi eo3oelcmeud,
8bIX00sWue 3a rnpedersibl crieyuaribHbIX 3KCrlyamauuoHHbIX mpebosaHuu,
COXPaHsItomcs rocrie rpekpaweHus soloeucmaeuu

obpamumbie npedesibHbIe COCMOSIHUS M0 NPU200HOCMU K HOpMaJsibHOU
aKcnyamauyuu. ripeodesibHble COCMOSIHUS 10 rnpu2o00HOCMU K HopMarsibHOU
3KcCr/lyamauuu, ecriu riocrie rnpekpauweHuss 6o3oelicmeull HuUkakue rnocrieodcmaeus,
8bIx00sWue 3a rnpedersibl crieyuaribHbIX 3KCryamauyuoHHbIX mpebosaHuu, He
COXPaHSIloMcs.



Pac4yeTbl No npeaenbHbIM
COCTOAHUAM

npOVI3BO,D,FITCF| pacyeTbl No npeagesibHbIiMm COCTOAHUAM ABYX BUOOB.

* [[pepenbHble COCTOAHUA MO HecyLen CNoOCOOHOCTHU
Kacatotcs
P 3.3
= Be3onacHocTu nogen
= Be3onacHOCTU KOHCTPYKLMIA
"[IpeaenbHbIe COCTOAHUSA MO NPUrOAHOCTU K HOPMarbHOM 3KCnsyaTaumm
Kacatotcs
P 3.4
= OYHKUMOHASLHOCTH
= Komdopra

= BHewHero Bnaga



HaaeXXHOCTb

B yenom tpebyeman HapgexHocTb obecneunBaertca
3a CYET NPOeKTUPOBaHMA M BbinosiHeHns pabot B
COOTBETCTBMM C nonoxeHnamu EBpokooB 2-6 M 9 m

CBEA3daHHbBIX C HMMHW CTaH4AaPTOB.

Bo3MOXXHbI CUTyaluuu, npegycMaTpuBalolme
pa3/iMuHbIe YPOBHM HaAAEXHOCTH, ITa TeMa

packpsbita B lNpunoxwennn B.



aleXXHOCTb

>

YI)OBCHI) HaJACKHOCTH

Puck nJ14 :KM3HHU,
PKOHOMHYECKHUX U
COIIMAJIbHBIX

IIpuMepsbI 31aHUI 1 001IECTBEHHBIX
COOPYKEHU U

norepb

UcknrountesibHO BbICOKN# saepHble sHepreTn4deckune

BbICOKMNH peakrtopbl. KpynHbie gamMb6bi 1
nperpapgbil. Ctparermyeckme
O6OpOHHbIE O6BbEKTbI N T.4.

Bbiwue o6bI4YHOIro BbICOKN#H Ba>xkHble MOCTbl. TPpNOYHbI
CTagMOHOB.
ObujecTBeHHbIe 34aHNs1, ANs
KOTOPbIX MNOC/1e[4CTBUs
HeucnpaBHOCTH 6yayT
cepbe3HbIMN, U T.4.

O6bIYHbIN CpegHnin XXunnbie n ogpucHble 3qaHus.

(c y4yeTtomMm O6LyecrBeHHbIe 34aHNs1, AJ1s

MOJIOXKE€HMNH . 2.2(1) N KOTOpPbIX nocse[qcrBus

Tabaunybi B2 HeuncrnpaBHOCTH 6yayT

cTaHgapTa EN 1990) cpegHNMH, N 1.4.

Hu>ke o6bIYHOIroO Huzknm Ce/IbCKOXO0351MCTBEHHbIe

COOpY>KeHUsl, B KOTOPbIe J1riogn

06bIYHO He BxoasaT. Tenauys.il.
DOoOHIPLLIO CTORGKI A T I




Knaccbel nocnenctemm

Knacc | OnucaHue Npumepbi

CC3 | Cepbé3sHbie NOCNEACTBUA B CBA3M C * TpubyHbl
rubensio nloaen, a Takme * KoHUuepTHble 3anbl
IKOHOMMUUECKOTro, COUMANBHOTO MAKU
IKONOTMHYECKOTO XapaKkTepa

cC2 3HaYUTENBHbLIE NOCNEACTBMA B CBA3M C | * HMuable 303aHMA
rmbensio nioaen, a Takme * Odwmcol
IKOHOMMWHECKOT0, COUManbHOro MM * OBwecTseHHbIe
IKONOTMYECKOro Xapakrepa 30aHMA

CCl He3snaynTenbHbie nocneacTsMa B * CenbCKOXO3AMCTBEH
cBA3M C rubenbio nloaen, a Takke HbI@ COOPYMEHWUA
IKOHOMMYECKOTD, COUMANBHOTO NN * XpaHuamwa
IKONOTUYECKOTO XapaKkTepa * Tenauub!




PacyéTHbIN CpPOK 3KcnnyaTauum

Kareropmm | 3xcnnyarta | Npumepsl
pacuéTHOr |umA
0 CpOKa (roawi)
IKCTUIYaTa
LMK
1 10 BpemeHble KOHCTPYKLUMK?
10-25 | 3aMeHsieMbie INeMeHTbl KOHCTPYKUMH (Gankm,
onopbl)
3 15-30 CenbCbKOX03AMCTBEHHBIE W MM NogobHble
COOPYHEHNA
4 50 CTpoMTENbHbIE KOHCTPYKLMMK W ApYTrHe
KOHCTPYKUMKM 00LLero Ha3HaueHmns, He
OTHOCALMEC K APYTMM KaTeropmam
3 100 KanuTanbHbie CTPOUTENbHbIE KOHCTPYKLIMKA,

AaBTOMOOMNbHbIE W MENEIHoA0POMHbIE MOCTDI M

APYTHEe KOHCTPYKLUMM FPamiaHCKoro
CTPOMTENLCTBA

a) KOHCTPYKUMH WK YacTH KOHCTPYKLMMK, NpefycMaTpUBalolLme
BO3MOMHOCTL [IEMOHTAMA C UMb NOBTOPHOTO MCTIONL3IOBHKA, He

CYHMTAHTCA BPpEMEHHBIMM.




XnByJyecTb

KoHcTpykuma fomkHa 6biTe CNpoeKTUpPOBaHa M
BbiNONIHEHAa Taku obpazom, utobbl He

NOABEPrHyTbCA CYLIECTBEHHbIM PaspyLlUeHNAM
BCeAcTBue:

*BapbiBoB
Ypapos
«[locnepgcremit uenoBeuveckux owmnbok

OueHKa pUCKOB JO/HKHAa NPOM3BOAMTLCA Ha 3Tane
NPOEKTUPOBAHMUA.



XNBYYeCTb

XuByuectb MoxeT BbiThb 0becneueHa 3a cuerT:
YcTpaHeHUs WK CHUKEHUS CTeneHu PUCKOB

*Acnonb30BaHnsa KOHCTPYKTUBHbIX (DOPM, CTOMKMUX
K HebnaronpuaTHbLIM BO3eNCTBUAM

*Micnonb3oBaHuA KOHCTPYKTUBHbIX popM,
cnocobHbIX BbigepaTh yaasieHne oTAes/IbHbIX
3/1eMEeHTOoB

+0b6BaA3KM KOHCTPYKTHBHbDBIX 3/1EMEHTOB

3TOoro MoXHo noburtbcsa 3a cuer:

*[lopbopa cooTBeTCTBYOWMX MAaTEpPUAJIOB

*ONTUMaNbHbIX NPOEKTHbLIX PeLlleHn n
Aetann3auuvm

e[ilppMmeHeHMa Npoueayp KOHTPONS



COYETAHUA HAITPY3OK no CHwulI2.010¢-36

[Mpn Hannunmn B coyeTaHnu 1-n BpeMeHHON Harpy3ku
a) OCHOEHble coYemaHusl — >
MOCMOSIHHbIE
onumersibHble.  MOHWKEHHOEe 3HaYeHne BPEMEHHOM HarpysKku
KpamkoepeMeHHbIe: NOSTHOE 3Ha4YeHne BpeMEeHHOW Harpy3ku
6) ocobbie coyemaHus -
MOCMOSIHHbIE
onumersibHble
KpamkospeMeHHbIe (MNP Hann4nn B3pbIBHbIX, YAAPHbIX HAarpy3oK paspeLuaeTca He
y4uUTbIBaTb)
ocobas (ogHa)
[Mpyn HaNV4YMK B COMETAHUN HE MEHEE 2-X BPEMEHHbIX Harpy3oK
B OCHOBHOM COY€TaHUU NPUMEHSAIOTCA KO3IPMULMEHTLI COYETAHUMN:

CHwuI1 2.01.07-86

B OCHOBHOM co4YemaHuu Onsi. S .
onumersibHbIX w, = 0,95 — WZ S
KpamkospeMmeHHble v, = 0,9 i
B ocobom codyemaHuu OIS
onumersibHbIX v, = 0,95
KpamkospeMmeHHble v, = 0,8
[Mpyn HanNW4MKn B cCOMETaHUN HE MeHee 3-X BPEMEHHbIX Harpy3oK
B OCHOBHOM COYEeTaHUM NPUMEHSIOTCA KOS(PPULNEHTLI COMETAHUN:
B OCHOBHOM co4YemaHuu Ons.

EBPOKO
onumersibHbIX v, = 0,95 S = ()y S
: : : [
KpamkKkospeMeHHbIe: ,
1-5 w, = 1,0 !
2-5 w, =0,8

Lo NP -, T o WY Al



PacyeTHble 3Ha4YeHusd

PacuéTHoe 3HauyeHne BoO3eNCTBUA!
Ed - Frep

Frop = PENpPE3EHTAaTUBHOE 3HAYEHNE

BO3[1€eNCTBMA

=y F,
% = ko3 dULUMeHT HAAEKHOCTH 4NN
BO3[1eNCTBHUA

(kak ykasbiBaerca B lpunoxeHun A
u cooTBeTcTByloueMm NA)

v = 1,0, Vo Yy MIN W,
(koa3dpdumumenT MCnonblyerca ANg NoNyYeHus

W3 HOPMaTHBHOTIO 3HAYEeHUA penpe3IeHTaTMBHOTO
3HAYEHHWA BO3NEeNCTBHA )







3Ha4YeHns Ko3amc
30aHUN

Bozpencremne

Xunbie 3gaHunn

OcducHble 3qaHmnA

Mecta ckonnexnma nwgen

Toprosbie naowagm

Cknapckve nnowagm

lMpoesxana yacTb, TPAHCNOPTHbLIE
cpeactea Becom < 30 kH

[lpoe3ikana yacTb, TPAHCNOPTHbIE
cpeactea Becom >30 kH, < 160 kH

Kposnwu

BerpoBas Harpy3ka Ha 3aHuA

TemnepaTtypHan

Tabnuua
Al.l




3HayeHusa koadhpdpuuneHtTa ¥ ans
aBTOZIOPOXHbIX MOCTOB

BpeMeHHbIe COCTOAHHE M
PAaBHOMEDHO pacnpegeneHHan HarpyiKa

TpoTyap M BENOAOPONKA

OceBan

FopH3oHTaNbHbIE CHABI

MewexonHan HATPY3IKA

Harpy3xa o1 Tonnb

BepTHHANbBHLIE CHNBLI OT AIHYHBIX 3BTO,

ToOpH3OHTANDbHBbIE CHNbI OT NHYHbIX ABTO.

AnutensHoe




3HadyeHuns KoappuuneHta¥ ans
newexoaHbIX MOCTOB




Bo3peucteusa (F)

NocTtosHHoe Bo3geiicTene (G)
BpemenHoe Bo3geicTeue (Q)
ApapuiHoe Bo3feicreue (A)
Ceiicmnueckoe Bo3geicteme (A.)

Bo3geicTBMA TaKKe MOXHO KnaccupuympoBaThb!
sKpaTkoBpeMeHHble

«[inuTtenbHblie

*CraumoHapHbie

«CBobogHbie

*CrarnuHbie

«[AMHaMHUHDbIE

«KBazncTaTuyHblE



[lpeaenbHble COCTOSAHUS MO
HecyLlen cnocobHocTu

Cnegyrowme NCHC byayT nposepexbl npwn
HeobxognumocTk:

EQU - noTeps CTaTMYECKOoro pasHoeBecus
Egast = Eg s

STR - BHYTPEeHHee pa3pylieHne
(npegenvHoe conpoTnBneHne) nnm nabbiTouynas
aedopMmayna KOHCTPYKLMUKH

E,< R,
GEQO - paspyweHne (npegenbHoe
conpoTusnenne) nnm naboitounan gedopmayns
rpyHTa

E;s= Ry
FAT - yctanoctH Cm. EN 1991-1999
KOHCTPYKLUMH WH 3/IEMEHTOB KOHCTPYKLMMH




EQU mnn STR?

Tm

BcneacTeve EQU

‘ Paapylwexne |

BcneacTewe STR



[TOoHUMaHWe UHOEKCOB

%

MHAexe 'j" BeipaxaeT NOCTOAHHOE BO3ASUCTEBME
7,191
BEAYLLIEE nepeMeHHOe BO3ASWCTBME paBHo 1

2%,i%,i' @i

rlirr

MHaexc "I" BeipaacT nepeMeHHoe BO34SNCTBIE



CoyeTaHue Bo3genctamm (EQU, STR
n GEO)

Onsa pnnTenbHbIX N KPAaTKOBpPeMeHHbIX
BO3[eWCTBMIA ncnonb3lyertcsa nnbo:

2%,i0k; T %1% + X%, %, @i

nubo (ana STR) Hanbonee HebnaronpusaTHoe :

“¥%,i00; t Yoi1 Vo1 @1t L¥oa Vo, @i

nnbo

LS %,i0c;+ 11 @1 + L1 Vo, @i

®. (6.10)

®. (6.10 a)

®. (6.10 b)



CoyeTaHue BO34eUCTBUM
(aBapunHoe)

Ilna pacuérta aBapuiHbIX CUTyaLHii:

LGy ;+ Ag + W11 @i T 2V, Qi ®. (6.11b)







CoyeTaHue Bo3gencteun STR/GEO

opurvia [IocTOSHHRIE BOICHACTRHN ConyTcTBylolme BpemeHHble
) Beayuwee BO34eMNCTBUSA
BpeMeHHoe
HeGnarompiormoe | Baaronpuemioe | Bospeiicts|| OcHopHRE Mpoune
e (ecm ecTn)
P. {El 101) 'Gism (;F..].!i.lp  Ginf G-kyrf Q1 q*]_ :Iq,. yﬂ,i {:1.(,.
P. (6.1 H} /G a.:i-mﬂ | Ginf |:V-;-.j.irnl’ -'Q.lpﬂ.: @r..l :'Q,- Fﬂ,i 'fl
. (6.10D) & -‘E..j.ﬂ.l;}c_‘:.].m Jaiinf G-.;.inf Q1 @ Q. hyﬂ'-i .
Popuyaa [locToREEEIe BO3IEACTRRN ConyTcTylowme BpeMeHHbIe
Benyuiee BO34eNCTBUS
BpeMeHHoe
Hednaromprarace | Baarompmsmsoe | BO3AENCTB| (- HopHLIe TMpoaue
ne (ecomt ecTs)
®.(6.10) (L35G, 1,0 G 1.5Q, 1,5 %, &
®.(6.10a) (1,35G,,, 1,0 G L5 %,y |15 %G
$. (6.10b) |0,85x135= |L0G 1.5 @, 1,5 %, Q&
115 G 40

Tabnwua
A1.2(B)

O6patuTe
BHHMMaHHWE, 9TD
ANA
GnaronpuATHOro
cny4an
nepeMeHHbIe
BO30eNCTBMA
paBHbI HYNKO



Cnocobbl ynpoLleHns

Ana oguHOUHOR 3KCNAYaTaUNOHHONW Harpyakw, (2a
MCKAOYeHHEeM Harpy3oK oT cknagupoBadua) i

*npn G, > 2,25 (J ucnonb3ayhte @, (6.10a)
*npn ﬁ < 2,25 @, ncnonbayiTte @. (6.10b)

— = — == = = ——————— — |

—Eqn (6.10)
- ; :e — Eqn (6.10a)
\\ — Eqn (6.10b)
|

2.0

Gk)

Factor, F (UIt. load = F x

1.0
Gk/Qk 1 1.5 2 2.3 3 3.5 4 4.5 3 3.3 G



CoyeTaHue Bo3gencTesnn EQU

PopayIa MocTogHHbIC BOIICHCTERE ConyTcTByiolMe BPeMEHHbIe
Benywee BO3ENCTBUSA
BpeMeHHoe
HeGnaronpiamioe | BaaronpiaTioe | pospeiicta| OCHOBHEIE [Tpowe
ne {ec ecTn)
®. (6.10) ‘agmn Cymp Yayint Ot |Yqa @a o &
Popuviaa LIoCcTOSHERS BOIICACTRNE ConyTcTBylolWMe BpeMeHHble
Beayuwee BO34eNCTBUA
BpeMeHHoe
Hefinarompurraoe | Basronpusmace | Bospencts| Ocsopsne [pouse
ue (ecm ecTn)
&. (6.10) L1G e 0,9 Gy og 1.5 ¢, 1,5 %, &,

ObpaTuTe BHMMaHKUe, YTO ANA bnaronpuATHOro cny4an

nepemMeHHble BO3AeNCTBUA PaBHbI HYMKO

Tabnuua
Al1.2(A)



CoyeTaHue sosaeucTtsnn GEO

CyujecTByeT Ba cOUeTaHMUA:
« STR/GEO (rpynna B)
« GEO (rpynna C)

B zaBucumMocTH oT BbibpaHHoW rpynnbl — B wan C

MCNONb3YIOTCA pa3/inuHblie ko3¢ puLHUeHTDI
HAaAEeXHOCTH FPyHTa

KoadchpmuymeHTol HagexxHocTn Takxke obycnoBneHbl
Bblbopom Cnocoba npoekTUpoBaHWUs, COrMIacHoO

Eepokopny 7

3aecb npegcraBneH Cnocob npoekTupoBaHunsa 1




CoyeTaHue Bo3aencTsmm GEO
(rpynna B)

Poprrya IocTosEaRe BO3TCHCTERE ConyTcTBylOLME BPEMEHHbIE
Beaywee BO3eNCTBMUSA
BpeMeHHoe
Hefnarompuaraoe | Baaronpustace | Bo3aencTB || Dcroessre (ecom | [Tpowme
ne ecTs)
. {D-'lﬂ} ' jmp 'EL-I.N-F e 'E:.I.lrr!' g1 ':-.:ld,l Q, PL ':-1.|
Popuryaa TocToREANE BOIIEHCTERE Bepnyuwee | ConyTtcTBylowme BpeMeHHble
BpeMeHHoe BO34eNCTBUA
HeGnaronpusrsoe | Baaronpesrace | BOSACUCTB | Depoparie (ecmm | TTpoume
ve ecTs)
. (6.10) 1,33 IE-~.I-:-t-1: "‘J{IE&\J i L3 ‘?u 1.3 E'::-.: Qx.:

-  CootrBetcrByroume KoadhduumueHTbhl HAAEMHOCTH MaTepUanos:

Tabnuua
A1.2(B)

A1.3(5) v EN
1997

Koaddurmess SfberEHOR NpodHOCTE Ha Ipesen opowsocte |Becosas
COOPOTHENSHHY COIBHTY | CHEIIIeHEHE CABMr ANR ops ILIOTHOCTS ()
{tg @) | DepeceTeHHE HEOCYLLIEHHOM HeOT PAHHTEHHOM

COBIIERNE ¢ TOWEM | MATepMana () coEaTH (g )

SDEHIE

3dberTHEHOTO

HarTaeEss ) ()
=10 y. =10 ¥ = 1,0 ¥, = 1,0




CoyeTaHue Bo3genctesnm GEO
(rpynna C)

PopnrTa [octosmAre po30eHA-TBES Beayluee ConyTtcTByowMe BpeMeHHble
BpeMeHHoe BO3AEeNCTBUSA
Hefaaroopmamoe | basrcopaamos | gosgencTB|Comonner: (ecmm | [Ipomme
ue BOTE )
¢'. 'iFIH]'I' :..'\:'\.].'-'JI- rd';'!-.l.bq- :IL_L.‘”. _;__“m._. :l'-i.'- {‘1.-!- ':_u !F':. I':_ i
POpMIA TocrosmEe s0ameileTRES Beayuwee ConyTcTBylOLWNe BpeMeHHbIe
BpeMeHHoe BO3AeNCTBUA
HetaaronopasisEce | Baaronpasrsoe | BO3AEUCTB|CcaopabE: (eomu |[Ipotme
me ECTh |
®. (8.10] 10 EI:..'.:-J:J Lﬂqurd i3 k1 1,3 'I‘Dlr:.u 'i:li.u

CooTBercreyioime KoadpumeHTbl HAABMHOCTH MaTePHUanoe:

K oaddsmmest IpberTHRRNE NDOSHOCTH HAE [penan npomsocTy (BecoBas
COMPOTHENSEHA CIEHTY | COEMLISHHE COBMT ANR IpH [DIOTHOCTS | 7)
{to @) {mepecevsmIe HEOCY LIEHHOTD HEOTPAEIeHEOM

CIRMISHER C TOWRE| M3TEDEANA (L) CEATHH | )

IpeHua

IR THEHOTO

Hampaaesi) (&)
Yo =143 o Xy T AH ¥ =21 ¥ =1l

Tabnuua
A1.2(C)

SS NA:
Tabnuuya
NA.AL1.2(C)

A1.3(5) M EN
1997



[lpegenbHble COCTOAHUS
3I{CI'IJ'IY3TaLI,MDHHGﬁ NMnPUrogHoCTH

CoueTanue Hocroannsie BoiiehcTRmg ‘ BpemeHHble BO3aencTBuUA Iiﬁil nua

HeSmrompusrwoe | Brsrompusmece Bt:}mﬂ H:pﬂq]:l:

HDPME'IEEEEIE l‘:i,_'|,';|_|:|- (;l:,j,mf G.l ?I'_".t GK.:

Hactae G.r_,;,:._p q.J,mf 7.4, ) &

Keasmmoctommasee |G, .., G j,inf ¥ 1 G, ZTREN
DEp.'.ITHTE
BEHHUMaHWE, 4YTO

HopMaTUBHbIe 3Ha4YeHWA UCNOoNbIYITCA ANA HeobpaTUMbIX ans

npeaenbHblX COCTORHWUA Enarnnpnn'n-lnm
cny4yan

HacTole 3HaYeHWA UENoNb3yTCA ANA L'#ﬁpﬁTHMbi:ll npelenbHbIX BpPEeMeHHbIe

COCTORAHMIA Bmﬁcm
PABHBI HYNKO

KBa3unoCTOAHHBIE 3HaYEHWUA UCNONB3YTCA ANA ANUTENBHBIX
BO3AENCTBIA 1 BHELUHEro BUAA KOHCTPYKLMM



MocCThbI



CoyeTaHue Bo3aenctemn STR/GEO

Popna IlocTosmmere Bovdelic TR [Ipessapu ConyTcTBylowme
TeTRHOS Bepnywee BpeMeHHble BO34eNCTBUS
HATpIEEE || BpeMEeHHoe
Hsimrompuomeoe | Emrompuesmscs | e Bo3aencTB | |Dcaoamne rqmqgg
ne (ecam
2CTh)
®. (6.10) f.i.'..w{';t.:.:-w l.'r.|.1"f"5".l.-"' [ s Qi i?h: Q ;P:f Q-
Popanyma MecTomomie poszeficToe: Tlpexmapa ConytcTeylowme
TETRHO® Benyuiee BpeMeHHble BO3AeMNCTBUA
sanpoaes | BPEMEHHoe
Hefaaroopeanroe Baaoapmimeee RS BO3OENCTB OcMonsbe ﬂpam
ne (ecam ecT)
$. (6.10) 135G, ., 104G .4 P a1 & T Yoo &

KoaddpuuneHTbl HAQEXHOCTH /IR NMEePEeMEHHOr o
BO3/1eMCTBMUA!
HopoxHoe unu nelexoaHoe aABuxeHne y,= 1,35
Bozpencreue oT X/A ABMXKEHUS Yo= 1,2 vnn 1,45

MNpoune Bo3gencTEns

Yo= 1,50




CoyeTaHue Bo3genctsmn EQU

KoaddrumeHTol HageHOCTH ANA NepeMeHHOoro
BO3eNCTBHNA:

[lopoxHoe unu newexoaHoe ABuxXeHne Y, = 1,35
BospeicTane OT X/A ABMKEHUA Y, = 1,45

HPG'-I e BO34eUCTBUA

Vo= 1,50

Popuyaa TNocrosmre sosnefic TEnY [pexsapn ConyTtcTBylowwme
TemmEce | Beaywee — BpemeHHble Bo3gencTBUA
HAMTTEEE (BPeMEHHOoe
Eefmroguerane | Emrompormsce | g BosaencTB |Ocmomme |[Ipowme
ue (e
ecTs)
®. (6.10) (- '.—"-I-l:-&..'.l'-l-l-" ﬁl.rl'G'a.l.ll"l' ' i Ll ['1 Q3 Fﬂ; [‘1«
Doparvra MocTommue BoaIRCTERE [pemmaps | ConyTcTBylowme
Temsmoe | Beaoyulee  BpeMeHHble BO3OeNCTBUA
= HAIPEA S | BpeMeHHoe
Hefasroopmmsne BanronmmrTEDs COcacpmage Im
- Be BO3ENCTB
(ecam ects)
ne
&. (6.10) 105G .. 095G s P a1 @ ' Yo, &

Tabnuua
A2.4(B)

OGpaTHTe
BHMMAHHE, YTO
AnR
BNaronpUATHOro
cny4as
BpPeMeHHbIe
BO3AHCTEUA
PABHEI HYMKO



CoyeTaHue Bo3aencTenm GEO
(rpynna B)

$oprryaa [locToSHHEIE BOISHCTEHA ConyTtcTByloLMe
Beayuwee BpeMEeHHble BO3JeCTBUS
BpeMeHHoe
HeGnarompuarace | basrompustaoe | gospeiicta| | JCHOBHE: IIpoeme
ve (ecmH ecTs)
®. (6.10) VGjsup Crjisup Vejinf Okzinf Vg1 & Vg Toi

«  HWcnonbayiTte ko3 PpUUMEeHTbl HAAEKHOCTH,
npeacras/ieHHble paHee Ang rpynnbl B
« CooTBeTCcTBYHOLUME KO3(PPHULMEeHTbl HAAEKHOCTH

MaTepHalnoB.
KoadmmeaT FpperTHEROE MpOYHOCTE Ha [Ipegen npoumocTs | Becosag
CONPOTHEIECHHA CIBHTY  |CHSIUISHHES CABWI AnA IpH IOTHOCTE (1)
(tg @) { mepeceucsme HEOCYLLEHHOMD HEOTPAHHTEHHOM
CISIIEEHA ¢ TOWH |M3Tepvana () | csamm (g,)
IpeHHT
hderTHRECTO
HANPEIEEHNT) ()
Ve = 1,0 ¥ =10 ¥y = 1,0 You = 1.0 ¥, =10

Tabnwua
Al1.2(B)

A1.3(5) 1 EN
1997



CoyeTaHue Bo3aencteum GEO
(rpynna C)

dopuyma TTocTossmRE BosTelicTRES TIpemsaps || 5 ConyTcTeylowme
TEILHOE IBpiﬂi:J‘:ge BpeMeHHble BO3eNCTBUA
, HAITPIEEH |1
Hebparoipeemaee | BodrompraTace i BO3JENCTB Ocaopsmie | IIpomme
" (ecmt ecTs)
e
®. (6.10) 1,00G,,,., 1,0G, P ta: @ s Fou G

KoadrprumeHTbl HaaEMHOCTH NS NepeMeHHoro Bo3AeHCTBHA:

AOpoRHOS UMW NEeLEX0OHOe ABMeEHue

BGE,EI,EE{TBHE' ar #/ 0 ABMAEHMA

Mpoune BOIASHCTEMUS

Y135
Vo= 1,25
o= 1,30

»  CooTBeTcTBYHOLWME KOIDDUMUMEeHTHI HAAEMHOCTH MaTepPHanos:

Koagiharmient SipperTHERDE MNpOYHOCTE HE IMpeaen opowsocts |Becosas
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[lpeaenbHbie COCTOAHUA
BKCﬂﬂyaTaLlHUHHUﬁ NnpurogHocCTtT#u

Comerase TIbcrosmsnie BOYIAICTERS [pexeapuTen | BpemeHHble
BEOC BO3ICHCTRES
Hefmreopurmeoe | Brarommrmece HAlpaacHle EEJ."I.TEEE ]'ngrmg
Hop:aTHEHRIE Gains Gyt P Q.. Yo G
HacTee Gus Gy Fi1 ¥y G
KsasmmocTommse (G, .. Gy yint uds |Fad

HopmMmaTUBHBIE 3HAYeHUA MCNONb3YITCA ANA HeolpaTUMbIxX

npefenbHbiX COCTORHUA

HacTble 3HaYeHUA UCNoNb3yKOTCA 4NA UEPETHMHI npefenbHblX

COCTORHWIA

KBa3WnocToAHHbIE 3HAYEHWA MCNONb3YITCA ANA ANUTENbHbIX
BO34elCTEWA W BHeLLHero B1ga KOHCTPYKUMK, Hanp. npornba

Tabnuua
AZ2.6



3aaada

MpoBepuTh paBHOBECHE W ONpeaesiTh PAacYETHbIe
MOMEHTbl W cnnbl caBwura ana bankn n Harpysok,

npefcTaBneHHbIX HMKeE,
Cobecreennniit Bec bankm cocrasnaert 4,5 kH/m
@1 =12,5kH/m

- (Munbie 3nauna) Q. ;=5kH/m
G =19 kH/m (Cher, @, = 0,5)

Myog = WI2[8B - My, ]2




EQU - pacyeT YCTOMYNBOCTUN NONOXEHUS

EQU: Begyulee nepeMeHHOe BO3leMCTBUE — CHer

Qi1=1,5x5
Gy =(0,9)x 23,5 = 21,2 kH/m = 7,5 kH/M
Q:,=<(1,9%0,7x12,5
= 13,1 kH/m
G; =<1,1x 23,5
I r|= ’ = 25,9 kH/m

MpoBepka: Eyast = (7,5 + 13,1 + 25,9) x 22/2 = 93,0 kHmM
Ejop, = 21,2 x7,52/2 = 595 kHm
‘Ed,dst = ‘Ed,sth



EQU - pacyeT YCTOMYNBOCTUN NONOXEHUS

EQU: Begyuiee nepeMeHHOe BO3eMCTBHUE — XXHUJ10e 3laHne

@>,=15x05x5
= 3,8 kH/M
@;=15x125
= 18,8 KH/m

G, = 0,9 x 23,5 = 21,2 kH/M

@i; =0x12,5=0kH/m

G, =1,1x23,5
I T ’ = 25,9 kH/m

NMpoBepka: E; gt = (3,8 + 18,8 + 25,9) x 22/2 = 97,0 kHm
Eqjo, = 21,2x7,52/2 = 595 kHm
Eqast = Eq st



SIR=@, (610)

STR: orpuuyaTtenpHbiin narnbarowmini MOMeHT, Begyllee
nepeMeHHoe BO3[jenNcTBNe — CHer Q,,=15x5
G; = 1,35 x 23,5 = 31,7 kH/mM =75 KkH/Mm

r

@, =15%x0,7x12,5 = 13,1 kH/m

I

My g = (7,5 + 13,1 + 31,7) x 22/2 = 104,6 kHm
Vyomt = (7,5 + 13,1 + 31,7) x 2 = 104,6 kH



SIR=@, (610)

STR: oTpuuyaTtenbHbii narnbaruijuin MoMeHT, Begyujee
nepeMeHHoe BO3leNCTBHE — XKWJl0e 3jaHne
2.,=15x05x5
G, =1,35x 23,5 = 31,7 kH/m = 3,8 kKH/M

Q;=15x125=188kH/m

M, 10q = (3,8 + 18,8 + 31,7) x 22/2 = 108,6 kHm
Vit = (3,8 + 18,8 + 31,7) x 2 = 108,6 kH



STR — @, (6.10a)

STR — oTpnuyaTenbHbii narnbarowmn MoMeHT
@;:=15x0,5x5

G, = 1,35 x 23,5 = 31,7 kH/M — 3.75 kH/M
r

Qi>=1,5x0,7x12,5 = 13,1 kH/Mm

5 3
I-| |-I-| r|

My hoq = (3,75 + 13,1 + 31,7) x 22/2 = 97,1 kHm
Vi cont = (3,75 + 13,1 + 31,7) x 2 = 97,1 kH



STR — ®. (6.10b)

STR: oTpuuyaTenbHblit n3armbarownini MomeHT, Begyiujee
nepemMeHHoe Bo3eicTBME — CHer Q,=15x5
G,=0925x1,35x23,5=293kH/m o 7.5 kH/™M

I

Q;;=15x0,7x125=13,1 kH/Mm

Mynoq = (7,5 + 13,1 + 29,3) x 22/2 = 99,8 kHm
Vot = (7,5 + 13,1 + 29,3) x 2 = 99,8 kH



STR — @. (6.10b)

STR: orpruaTtenbHbiii narnbarowmin MoMeHT, Begyulee
nepeMeHHoOe BO3geiCTBNe — ¥HUnoe 3gaHune
@:=15x05x5

G;=0925x1,35x23,5 =293 kH/m = 3,75 kH/m
I

Q,,=15x125 = 18,8 kH/M

'1

My ioq = (3,75 + 18,8 + 29,3) x 22/2 = 103,7 kHm
Vi cont = (3,75 + 18,8 + 29,3) x 2 = 103,7 kH



STR — ®. (6.10)

STR — nonoxwuTtenbHbii narnbarowmin momeHT (y; = 1,35)

Q3,1 =0x5
G;=1,35x23,5=31,7kH/M = 0 kH/Mm
@i>=15x12,5=18,8 KH/M Qi1 =0x125
=0kH/m

G, =1,35x23,5
” = 31,7 kH/m

7,5M

[
Mynog = 31,7 x22/2 = 63,4 kHm

M. g = (31,7 + 18,8) x 7,52/8 = 355,1 kHm
M., = 3551-63,4/2=323,4kHm



STR — @, (6.10)

STR — nonoxwuTtenbHbiit n3rnbarowmin momeHT (y; = 1,0)

@;=0x5
=0kH/m

@,;=0x125
=0kH/m

G, = 1,0 x 23,5 = 23,5 kH/M

Qi,=1,5x125 = 18,8 kH/mM

Gy =1,0x23,5
I '|= ’ = 23,5 kH/m

Myhoy = 23,5x22/2 = 47,0 kHm
My g = (23,5 + 18,8) x 7,52/8 = 297,4 kHm
M., = 297,4-47,0/2=273,9 kHm



STR — @, (6.10a)

STR — nonoxuTenbHbii M3rnbarouMn MOMEeHT
Qi1 =0X3
=0KH/m

Q;;=0x125
=0kH/m

G, = 1,35 x 23,5 = 31,7 kH/m

@, =15%0,7x12,5 = 13,1 kH/m

G; =1,35x 23,5

[

= 31,7 kH/m

Md,lmg

=31,7x2%/2 = 63,4 kHm
My sy = (31,7 + 13,1) x 7,5%/8 = 315,0 kHm

M,

d,saq = 315:“ = 53;“;2 = 233,3 kKHm



STR — ®. (6.10Db)

STR — nonoywwTenbHbii Marnbarouwmnin MoMeHT

@1=0Xx5
G;=0,925x1,35x 23,5 = 29,3 kH/m = 0 kH/M
Q,=15x125=188 KH/m @, =0x125
=0kH/M

G; = 0,925 x1,35x 23,5

L

= 20 3 kH/M

Mihog = 29,3 x22/2 = 58,6 kHm
Mycocag = (29,3 + 18,8) x 7,52/8 = 338,2 kHm
M., = 338,2- 58,6/2 = 308,9 kHm



Pe3yn braTbl pac4yeToB

v

Ed dst M "4 hog M "4 sag PucyHok
Ed,Stb Vd,cant
EQU 95
CHer 595 @
EQU 97

30aHue 595
STR 104,6 @

cHer 104,6
STR (6.10) 104,6

3n0aHve 104,6
STR (6.10a) 104,6

30aHve 104,6
STR | (6.10b) 1046

30aHve 104,6
STR | (6.10b) 103,7

3naHve 103,7
STR (6.10) 323,4
STR (6.10) 273,9
STR (6.10a) 283
STR (6.10b) 308
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IIpeancaoBie

Hactosmee marmoHaTEHOE pHAOKeANe cleIyeT MPIMeRsSTh coBMecTHO ¢ Ha-
nnosateHeM craggaprom HCPD EH 1990-201 1.

Hacroamee HamnoHadbHOEe NPIUIOAEHIE COACPAIT Cleayione Tpebosatus 1
HAUNOHANbHEIE [apaMeIpbl, paspellieHHBI® Ha  HAINOHAIBHOM  YpOoBHe 11
YCTAHOBICHHBIE MPH NPOSKTHPOBAHIIN 3IaHHI I cOOPYIKEHMII Ha TeppuTopimn P4,



EN 1991 1

BO3OEUNCTBUA HA KOHCTPYKLIUN



STAN T B
BRITISH STANDARD A

Eurocode 1: Actions on
structures —

Part 1-1; General actions — Densities,
self-weight, inposed loads for buildings

BRITISH STANDARD

Eurocode 1; Actions on

T Bs EN
BHITISH STANDARD Fro -~

Eurocode 1: Actions on
structures —

Part 1-2: Ceneral actions — Actions on
struciures exposed to fire

BRITISH STANDARD | BY EX

Py eanns |

BEITIEH STANDARD

Eurocode 1 — Actions
on structures —

during execution

Eurocode 1 — Actions
Fart 1-3; (reneral aetlons — Smow [ods on structures —

Part 1-b General actions — Actions

structures —

Part & Traffic loads oo hridges

Eurocode 1; Actions on

structures —
Part 1-4: General actlons — Wind
actions
BS EN
BRITISH STANDAKD B A
Eurocode 1: Actions on
structures —
Part 1-5: General actions — Thermal
actions
|
ERITISH STANTARD BS EN
1981 22003




>

EN 1991-1-1, yaeibHbIN
BeC, CO6CTBEHHbIUN BeEC,
3KCnJiyaTaLuMuOHHbIE
Harpy3km




CobcTBeHHbIN BecC

+CobGcTBEeHHbIN BeC — 3TO NOCTOAHHOE

CTauMOHapHoOe Bo3elcTBHue

*Ecnun cobcTBeHHDBIN BeCc MOXeT Co BpeMeHeM

M3MeHATbcH, 3To HeobxognMo yuecTb NocpeacTBOM

BEPXHUX M HWXKHNUX HOPMATUBHbIX 3HAUYEHWH.
+CobcTBeHHDbIN Bec cnefyeT paccuMTbiBaTh Ha

OCHOBE€ HOMHWHAJIbHbIX pazMepoB U HOPMaTHUEHDbIX
3Ha4YeHUn yaenbHOro eeca.

JKCnyaTaunoHHbIe Harpysku

*JKCcnNyaTayMOHHbDbIE HAarpy3KM — 3T0 BpeMeHHble
ceobogHble Bo3geCcTBMA

'3HEH.I'I"'"BTE‘L|,HUHH bieg Harpyaxkm cneflyetT yuymTbhliBaTh
KaK KBa3ncTaTU4YecKHne BO3eNCTBHMA



Pac4yeTHble cuTyauuu -

— MOCTOAHHDBIE + 3KCNNyaTaUuMOHHLIE HalrpPy3Ku

06wmH cobcTBEHHLIN BEC KOHCTPYKTHBHbIX M
HEKOHCTPYKTHBHbIX 31eMEHTOB B COYETaHMAX Harpy3oK
cneayeT yYnuTbiBaTh KaK eaMHoe Bo3AeHcTBHE,

*[Ipn pacyeéTe 30H, NOABEPEeHHbIX PAa3fINYHbBIM
KaTeropMaMm Harpy3ok, HeobxoguMo paccMaTpHBaTh:
Hanbonee HebnaronpMATHLIA CNYy4Yal Harpy3ok.

*CCNIN BMECTe C 3KCMIyaTalMOHHbIMMW HarpyaKamMmu
AEACTBYHOT pyrue KpaTKoBpeMeHHble Harpy3Ku
(HanpumMmep, oT BeTpa, cHera, paboTbl kpaHa nnwm
MeXaHM3MOB), TO COUeTaHMe 3TUX Harpy3oK,
YyUYMTbiBaeMbiX B pacueTte, cnegyeTt paccMaTpuBaTh
KaK eUHOe BO3[eiCTBHeE,

Ecnm yctanoBneHHoe KONMYECTBO Harpy3o4HbIX
yuknos uan enbpaunn MoryT BoiaBaTh yCTanocThb
MaTtepumana, cnefiyer co3fiaTbh MOfenb YCTANOCTHbIX
Harpys3ok.



PacuéTHbie cuTyauum —
OONOMHUTENbHbIEe YCNOBUA ANA 34aHWu

Ecnn skcnnyataymoHas Harpyska cornacHo EN
1990 onpegenseTca Kak conyTcTByloulee
BO3AeNCTBHME, CIefyeT NPUMeHATb TO/IbKO OgWH M3
Asyx ko3dduumenTos: wwunu g, (6.3.1.2(11)).

+(donyckaeTca ogHOBpPEMEHHO HCNONb30BaHne
M a,)

PacrnonoxeHue Ha NPY30K

[Ans nepexkpbiTUi U banok:

*JKCIUTYaTaUMOHHbIE HArPY3KKU CIeflyeT onpeaensaTs NpM
caMoM HebNaronpuaTHOM CoOYeTaHWUMH

KaTteropum ucnosib30BaHus

Kateropya | BHA HCNoNL30BaHMA
4 W ARE NNoWaau
B ObcHbe nnoLLa M
C MACWANN CROMNEHME Moge
D Toprogsie nRoWaTH
E CEASACKHE W NPOMEBOACTESHHBIE: MACLLESAM




SKEHHYETE LIMOHHBIE HAl PY3KW.
OTAEJTbHbIE KdTETOPUK

Katero | Bua wCnonk3oBaHNA T (HW) Q, (vH)
pUA HOPMITHEHOE HEpMATHEHDE
IHIEHEE IHDSEHAE
[P BN [FHO CORC [ 0 TOMEMHOH
PACNPeasnEHHon HaT Ry 35H
HATT Y3
A NepekpeiTHR 1,520 20-30
A NecTHHUR 2.0-4,0 20-40
- BankoHe! 2,540 2,0-3,0
B1i COfvihl OOWETD HAIHINEHWA 2,0-3,0 1,545
Cs MNnowagw cxonnexsua Mged Se3 duncHposanHelx | 5.0-7.5 3545
CHOEHHA, KOHUEPTHLIE 34Nkl Sapel, KyNLTOBLIE
noMe e HnA
D12 ToproBsie NNOWAOW 4.0-50 1570
F OGUM BEC TPAKCNOPTHOMD cpeacTea £ 30 kH 1525 10,0-20




KOa(pPULMEHT CHUXKEHUA, d,

5 "q"
T = 711[1" } = |0
rge:
A = nnowafb Harpym»aemon
nopepxHocTH (M?)
A, = 10,0 M2,
Wo = woathPpuumeHT, yrazaHHeli 8 EN

1990, Tabnuuya Al.1

KoathdULMEHT CHUXEHWS, g
n

W 2+ (n-2)y,

L "
roe:
n = KONTMYECTBO ITawen
Vo = woa(ppuumeHT, yKazaHHbii B EN 1990,

Mpunowexne Al, Tabnuuya Al.1

KoaddrumeHTsl g, n @, HeNb3a UCNONb30BaTh
BMecTe



EN 1991-1-3
CHeroBble Harpy3ku




OnpepeneHus

*HOPMaTHBHbLIE 3HAYEHHMA CHEMOBOW HArpy3KH Ha TPYHT
onpegenedbl C rIOfOBOA BEPOATHOCTEBH npesbliwenna B 0,02 (%)

*BblCOTa PacNOonNOMHeHHA YU3ILTHEa — BEICDOTA Ib""-l-':‘I!l".""l'll‘.-ﬂ
Haf CPeHUM YPOBHEM MOPS

*ype3BbIYAMHAA CHEroOBad Harpy2Ka Ha rpyHT —
HArpy3Ka CHeXHOro NoKpoBa Ha NPYHT B
pe3ynbTaTe cCHeronajga, MMerLero
MCKNUMTENBHO HU3KY IO BEPOATHOCTL

*HOpPMAaTHBHOE 3IHaYEeHHE CHEeroBON HaArPy3IKH Ha
KPOBNK — NPOM3BeeHHe HOPMaTHBHOIO 3HaueHns
CHeroBO# HarpPy3KM Ha rPYHT Ha COOTBETCTBYIO WA

koadppruynenT

*CHEeroBan Harpy3sxa Ha kpoenw bez yyéTa 3aHocoB —
pacnonoxeHHe Halrpy3okK, onuceigakiles pagHOMeEPHO
pacnpefenéHHyo CHeroBY Harpy3Ky Ha Kpoanko
*CHEroBanA Harpy3xKa Ha KpoBn+ C YY4ETOM 3aHOCOB —
pacnonoMmeHue Harpyaok, onuceiBaroLllee
pacnpegenedHe CHeroBoHW Harpy3akm nocne obpasoBaHMa
3aHOCOB BONe[CTBHE BeTpa

*CHerDBaA Harpy3ka BueAcCcTBHe Ype3BbiYaWHbIX 33aHOCOB
— pacnonoMmeHne Harpy3oK, oNUcbiBarollee HarpysKy oT
CHeMHOro NoOKpoBa Ha KpoBne Bonejcraene HacnoeH1a
CHera no NpPoduNK, MMeLWEMY HCKAKHYHTENBHO HHIKYH
BEePOATHOCTE 06pazoBaHMA



XapaKktepuctmyeckue 3Ha4YeHUsA  CHEroBOM Harpysku Ha rpyHT (s,) (kH/m?)
[Ana BenvkobputaHum

s, =[0,15 + (0,1Z + 0,05)] + [(A - 100)/525],
Z — HOMep 30HbI, Mofy4YeHHbIN U3 KapThbl
A — BblcOTa Nnowaak1 Hag ypoBHeM Mopsi (M)

Alpang Regicn
Caemtral East
Central West
Crgsce

Inamnan Feninsula

Mediterranean Region
Ay

Swidan, Finland

LK. Repuidiz ol
Iradand




PacyeT cHeroBblX Harpysok

HeofxoguMo BBINOAHMTE NPOBEPKY ABYX THNOE
CHeroBOH Harpy3KMi

»bes yyérta 3aHocos
»C yyEToM 3aHOCOB

«[1nA ANUTENBHBLIX K KPATKOBPEMEeHHbIX PAaCYETHBIX CUTYALIMH
s= GG s

=ype3BbiuaiHan CHeroBas Harpy3ka (aBapuiHoe BO3I1eHCTBMHe)

S=HGCGSg=1CGCLS
*aBapUAHOe BO3AeHCTBHE W [UIA UTYYaes, OroBaPHBAEMbIX B
lNnpunowennn B

§= k%
rae:
7 = koaxhpuunent popMbl CHEroBoM Harpy3kn (PopMbl NOKPLITUHK)
Sy = HOPMATHBHOE 3HaYeHHWe CHeTOBOM Harpy3KM Ha TpyHT
Sad = pacyéTHOe 3HaAUYeHHe YPe3IBhYaHHOH CHeroBoM
HATPY3IKH Ha TPYHT
C. = Koa(puuMeHT okpyMarowen cpenpl (oM. Tabnuuy
5.1)
G = TemMnepatypubii koaddpuument (pex. 3HaueHue =
1,0)

= KOMPPHUMEHT YpeIBbiYaHHbIX CHEeTOBbIX Har Py 30K
fonew = 1.0) -



PacuyeTHble cuTyauuu u pacnpepgerieHne Harpysku
ANA pa3fMYHbIX Y4acTKOB

OO0bIYHbBIE YCIO0BUS

HckinouyuTeabHbIe yciioBusi

Cayyaii A

Cayuyaii B1

Cuyuaii B2

Cayuaii B3

HeTt HCKJIIOYHTEIbHBIX

HckiaouynTeabHbIE CHEronaabl

HeTt HCKJIIOUHTEIbHBIX CHEr0NAa 0B

HckavuTe/ibHbIE CHErONaabl
HckiaouuTebHbI HAHOC

CHeromnajon HeT HCKJIIOUHTEIbHOI0 HAHOCA HckiaounTeabHbIA HAHOC
HeTt HCKJIIOUHMTETBHOTO
HaHOCa
3.2(2) 3.3(2) 3.3(2) 3.3(3)
Ycmoliiyuesie / Ycmoliiyuesie / Ycmoliyuesie / Ycmoliyuesie | kpamkoepemeH-
KpamkoepeMeHH KpamkoepeMeHHble KpamkoepeMeH-Hble Hble pacyemHbie
ble pacyemHbie pacqyemHbie pacyemHble cumyayuu cumyayuuiC.C.s,
cumyayuu cumy8iuiu s, 6esz HaHoca u,C.C.s, 6e3 HaHoca #,C.C.s,
6e3 HaHoca HiCeCiS 6es HaHOCa ,, C C s c HaHocom 4,C.C,s, C HAaHOCOM
etk (kpoMe hopM KpbILL
C.C.s C HAaHOCOM ,
C HaHocom  Hitet S npuBeAeHHbLIX B Nnpun. B)

AeapuliHasi pac4yemHas
cumyauyusi (ecsiu cHea
sensiemcsi
aeap#@‘é@qc esl Sk
eo3delicmeuem)

6e3 HaHoCca

Iuicecicesl sk

C HAHOCOM

(kpome chopM KpbiLl,
npuBeAeHHbIX B npun. B)

AeapuliHas pac4emHas
cumyauusi (ecsiu cHe2
sesisiemcs agapuliHbIM
eo3delicmeuem)

c HaHocom  4iC.C.CqysS,

(mast popm KpBII, MPUBETEHHBIX
B npuJ. B)

AeapuliHasi pac4yemHas
cumyauyusi (ecsiu cHe2
sens5emcs agapuliHbIM
eo3deticrietieh)C cs S

6e3 HaHoCa

€ HaHocoM pisk (ans c¢opm
KpbiW, NpuBeAeHHbIX B

npun. B) ¢ manocom ;S
(ms1st popm KpbIwI,
npuBeIeHHBIX B mpu. B)

Ipumeuanue 1. Hexnouumenshoie ycnogus onpedensiomes Hayuonanvhvim npuiodicenuem.
Ipumeuanue 2. [{na cnyyaes B1 u B3 Hayuonanvroe npunoicenie modicem onpeoensims pacyemmsie CUmyayuil, KOmopble npumMensiiomcst 0Jist KOHKPEnHbIX
MeCmHbIX 8030€iCmeUll, ONUCAHHBIX 8 pazdere 6.




3HauyeHusa C_ ana y4yeTta penbeda MeCTHOCTH

103

Peabed C.
He3ammmeHHbli 0T BeTpa 2 0.8
OO0bIYHbII P 1,0
YKpbITHIH OT BeTpa © 1.2

a Hezawjuwiennolii om éempa peiiveh. NJI0CKasi TeppuTopus 0e3 NpensiTCTBUI, OTKPBITAs €O
BCeX CTOPOH, 0e3 YKPBITHH, CO31aBaeMbIX pejibe()oM, BBICOKMX CTPOEHHH, JepeBbeB, HJIH C HX

HE0O0JLIITUM YHUCJIOM.

b Q6vrunbiit penveh: 30HMb1, B KOTOPBIX 0TCYTCTBYET 3HAYUTEILHOE YIAJeHHE CHEra CO CTPOCHHS
BETPOM 32 cueT pejbeda, IPyrux CTPOEHUil WK 1epeBbeB.

¢ Ykpoimotit om eempa penveg. 30Hbl, B KOTOPBIX CTPOEHHE PACCMATPUBAETCS KAK CYLIECTBEHHO

0oJiee HH3KOE, YUeM OKPY:KAIOIIUii pesbed, JTNG0 OKpyKeHHOe BLICOKHMHU JiepeBbsIMH U/UJIH 0oJiee

BBICOKUMH CTPOCHUAMMHU.




3HayeHune ko dununeHTa gnutenbHocTn (dkcnosnumm) Ce ang
BenukobputaHnn coctaenset 1,0 onsa Bcex penbedos

3Ha4yeHne TemnepaTtypHoro koadppuuyueHTta C,
B BenukobputaHum coctaensiet 1,0 onsa Bcex matepmanosB KpbILUK

KoadpdumumeHTsl popMbl MOKPLITUN:

1.0gHOCKaTHbIE NMOKPbLITUA

VYron HakI0Ha CKaTa 0° <o <30° 30° <o < 60° a > 60° ———1
0 _
IT KpI)ITI/Iﬂ ﬁ_
™ 0,8 0,8(60 - )/30 0,0
1y 0,8+ 0,8 /30 1,6 --
2. D,ByCKaTHble NOKPbITUA Fase | TN e I £
]
3. MHoron POJieTHbIe NOKPbITUA
= — |
Vg S N




CpeaHAa o6beMHast NNOTHOCTb CHera

Tun cHera YneabHBIN BeC CHera,
kH/m3
Caexnii 1,0
CaexaBimiicsi (HeCKOJIbKO YacoB WJIM JHEN ¢ 2,0

MOMEHTA BbINAICHH)

Crapblii (HECKOJIbKO Hele b I MECSIEB C 25-35
MOMEHTA BBINAJAeHMNSs])

BaaxHbli 4.0




EN 1991-1-4
BeTpoBble BO34eUCTBUSA




ObnacTtb NpuMeHeHus

EN 1991-1-4 npumenseTca K!

«303aHHAM W CoOpy¥eHnaM BbicoTorl go 200 wm.
*Moctam c nponéramMmm mexnee 200 m.
«CraymoHapHbiM 3NeMeHTaM 3aHWA 1 MOCTOB



ba3oBasA CKOpOCTb BETPA, ¥,
W = Cir Ceeason il"I:.,n:l

rpe:
W, = Da3zoBaf CKOPOCTL BETpa

Yo = OCHOBHO®E 3HauyeHue DA30BOW CKOPOCTH BETpa

Ciir = woappuument nanpasneuna = 1,0 (pex. 3Hauenne)
Coencon = CE30HHBIW KO DDUumenT = 1,0 (pex. 3Hauenne)

W0 - 2TO HOPMATHUBHOE 3HAYEHHE CPeflHeH CKOPOCTH BeTpa,
cooTBeTCTRYOWEee 10-MUHYTHOMY MHTepBany ocpefHeHns
HEIABMCAMO OT BPEMEHHM 10fla M HANIPABIEHMA BETP4d, Ha YPOBHEe
10 M Hal NOBEPXHOCTHIO IEMMK HA MECTHOCTH OTKPLITONO THNA C
HHU3IKOH PACTUTENBHOCTLID, TAKOW KAK TpaBa, U
W30TTMPOBAHHBIMHA OTAENbHO CTOALLMMA NPerpagamMm,
PaccTosHWEe MeXJly KOTOPbIMH COCTaBNAST KaK MMHMMYM 20-
KpaTHOe IHAYeHWe WX BbicoT. CM. HallMoHanbHoe npunomeHne

CpenHas ckopocTb BeTpa, V.. (2)

CpegHana CKOpPOCTbL BETPa 3aBMCHT OT BbICOTbI!
Vvil2) = 6(2) c(2) v,

roe:

c(z) = woadpchuuyneHT HEpOBHOCTH MECTHOCTH
c,(2) = oporpadmueckni koadpdpruynenT



Tunbl MECTHOCTU

Tun mecTHocTH O
Mopsa mnu oTKpeITeie Nnobepexba Mopel

Tun MmecTtHocTH 1

O3epa wnu MecTHocTb (NNocKasa ropusoHTanbHaa)
C HE3Ha4YMTeNbHOW pacTUTenbHocTeH bes

nperpag

Tun MectHocTH 11

OTHPBLITAA MECTHOCTD € HU3KOHW PACTHTENBHOCTBIO,
TawoW HaK TpaBa, ¥ OTAeNbHbLIMKM NperpagamMm
(aepeBbAMM, 3JaHMAMMK), PACCTORHHME MeXAY
HOTOPLIMMW COCTABNAET KAk MMHHMYM 20-
KDATHOE 3HAYEeHMWE HX BbICOT

Twun mectHocTw 111

MecTHOCTB C© HEHI‘IHHIH PACTHTENEHEIM MNOKPOBOM
HAH 3aHUAMK UKW OTORNBHLIMA NperpagamMmm,
paccTOAHHWE MWy KOTOpPbIMH He NpeBkllUaeT
20-kpaTHOro sHa4eHWA MX BbLICOT (AepeBHH,
NpUropoaHble 30HbI, NEeCHbIE MAcCHBbLI)

Tvun mecTHocTh IV

MecTHOCTE 3acCTPOHKK, No KpaiHeld mepe, 15 %
nnowagM KoToOPOMH 3aHMMAaKOT 34aHUA BLICOTOM

bonee 15 m

z ., Tabnuua 4.1

- (112




BepTukanbHbie CTeHbl |
NPAMOYrofibHbIX B NaaHe 34aHun (1)

building reference shape of profile
face height of velocity pressure
-;#
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Bbicokve bnusnexalyme 3gaHma

>

Pacuer Bo3gencTBma pacnosioxeHHoro nobnmnsocrun

BbICOKOIro ogMHO4YHOI o 3aHnsa NnpMBognTCHa B

pasgene A4

T‘_ﬁ—____quagZ"

4 Ylarge




ANropuTM pacyeTa

Onpegenutb ¥,
YTounuTh pensed mectHocTu (kak npasuno, ¢,(2) =1,0)

OnpegenuTb 3HAYEHHA 2 U 2, no Tabnuue 4.1
Onpegennts k,

Onpepgenutb ¢(z)

Onpepgenutb v, (2)

Onpepgenntb /[(z)

. Onpepenutb g,(2)

Onpegenuts = ¢, ¢; (kak npasuno, =1,0)

. Onpegenntb ko3 prUMEeHTbI aBNeHnA
. PaccuntaTh BHYTpeHHee W BHellHee flaBneHune (ecnu He

ucnonbayetca ko3dduuneHT JaBneHna HeTTo)

. Onpegenute cyMmMmapHoe gaeneHue (yunTbiBas

ACCUMETPHUUHYIO Harpysaky)



EN 1991-1-5
TeMnepaTtypHbie
BO34EeUCTBUSA




OnucaHme BO3AeUCTBUMA

i) i) ich idi

v Cemtee o
'-I|,|r.n':1'_|. —

L

CotTasnNamIlan PasHOMEPHD patnpeaeneHHoR TeMnepatypol - AT,
CorTasnAMUan NHHERHOTND TEMNEPATYPHOTO NEPENAfa No oM Z-T - A fgy
CoCTapnAKian AMHERHOND TEMNEPaTYyPHOro nepenaga no ool y-y - A Ny,
CortTasnawuan HEMMHERHOT 0 TeMNEpaTypHOro nepenana — AT,

MpoeKTHPORUINK CaMOCTOaTENBHO onpegenseT Tpebyemsie Ann pacuéra

MOKAFATENH

CocTasnaoLLas paBHOMEPHO
pacnpeenéHHon TeMnepaTypbl

Cocrapnaowan paBHoOMepHO pacnpegensHHon
TeMnepatypo A Ju paccuMTeRiBaSTCA CRegy oMM
obpazom:
AT, =T-T,
roe:
r = cpegHes IHaUYeHWe TeMNepaTypbi
HOHCTPYKTHEHOMD 31EMEHTa

=(Tou+ T)2
T = Ha4YanbHafA TeMnepartypa

KOHCTPYKTHBHOID 3NeMeHTa, HaXxoanaweroca B
YCNOBHMAX OrpaHHYeHHA NepeMalleHnn



NHauMKaTuUBHbIE TeM neparypbl, ?|_r

Se=ason Tempertre Fj

SLUMITIoT T
Wintar i

NOTE. Values for T, and T_ may be speched in the Mational Annex When no dala are
avallable e values I =20 *C.and 7, = 23 "0 are recommenasd

Kpome 3Toro, B Pyxkopoactee (A) No NpoeKTHPOBAHKMIO CHCTEM MUKPOKAWMAaTa
Obwecrsa npoeKTHPOBIWMKOB HMeHepHbiX ceten (CIBSE Guide A
Environmental Design) ywajanb napaMerpbl komdiopTa A0S 30aHHH OCHOBHBIX

THOB:
YuyebOHbie 3apefeHua, My3er ¥ raneped HokyooTe 21-23°C
Hunkie noMelPHNA 23-215"C

GonbHWubl, rocTudMuybl, Dnbhnuorexn, marasnnb 21-25"C
Odwmcr 22-24°C

CnopTHBHBIE 3k 14-16"C

baccerHm 23-26C



NHaWKaTUBHbIE TeMnepaTypbl /.

out

AnAa 3NeMeHToB Hafl ypoOBHEM 3€MITA

Season | Significant factor Temperalure T, in'C
Relalive 0.3 ¥+,
ahsorplivity fright loht suface

summed | depending on|07 o *T,
surface colour | light coloured surface

I:' E ?-II-.! % rﬂ-
| dark surface _

Winter T

NOTE: Values of the maximum shade air temperature 7, mnimum shade air shade

lemperaturs 7 and solar radisbon effects 7, 7, and T, may be specfied n the National
Annax If no data are avaldable for regons betwean latitudes 45°N and 55°N the values s
=0°C, T, = 2°C, and T, = 4°C are recommended, . for North-East facing elements and T,
= 18™C, Tq = 30°C, and '-":1 = 42°C for South-West or horeontal faang elements.

Tiax MAKCHMANBHAR TEMNEPATYPa HAPYMHOMO Bo3AyXa B TeHn (S0-neTHriH
NEPHof NOBTOPASMOCTH)
I,

iy MMHHMANbHAR TEMNEPATYPd HAPYMHOIO BO3yXa B TEHH (50-neTHwi
____Neprof NosTopaeMocTm)




VIHOMKaTMBHbIE TEMNEPATYPbI /4
ONA ANA 3N1eMeHTOB HUXKe YPOBHS

3EMITN
Season Crepth below the ground level Temperature TM in “C
Sumimer Less then 1 m T
Wore than 1 m T?
Wintar Less than 1 m T:i
Mora than 1 m T
NUTE: values 7., 7., T, and T, may be specified In the National Annex. IT no deta are
avallable tor regions between iatitudes 45°N and 55°N the values [ = B8C, T =5C T,
=-2°C and T, = -3°C are recommenderd




KoadbduumeHTbl MTMHENHOIO
TeMrepaTypHOro pacilmpeHns

Material ar (x10%°C)
Aluminium. aluminium alloy 24
Stainless steal 16
Structural steel, wrought or cast iron 12 {see Note &)
Concrete except as under 10
Concrete, ightweight aggregate 7
Masonry 6-10 (see Notes)
Glass _ (see Note 4)
Timber, along grain 5
Timber, across grain 30-T0 (see Notes)




roe

T in— TeMneparypa BHyTPEHHEIO BO34yXa,

T

Rtot — NOonHoe TepmMmmnyecKkoe ConpoTmBrieHne ayfieMeHTa, A 201

R(X) — TepmMnyeckoe conpoTuerieHne Ha BHYTPEHHEN

out— TEMMEpaTypa Hapy)XHOro Bo3ayxa,

TemnepaTypHble npodunm B 34aHUAX U
APYrnx COOpyXeHUsx

Temnepatypa T(X) Ha paccTosHUK X OT BHYTPEHHEN
NOBEPXHOCTU NONEPEYHOIO CEYEHUS

Rlx)
fo} = Tln - o I:I-Ilrl"'l - T"-"ﬂ :I
R

BHYTpeHHsS1 NOBEPXHOCTb

30 ¢t

i &

10 |
BKI1HO4MaA COrMNpoTuBrieHneE Ha obeunx NOBEPXHOCTAX,

Hapy»kHasi noBepxHOCT

a2

0l

h. I
Rtot :Rn+2j+Ruut _10:
i i

=20 L

NOBEPXHOCTU N HA PACCTOAHNN X OT BHyTpeHHeI7|

NOBEPXHOCTN.

/



EN 1991-1-6

Bo3aencrBuAa npm
BbINOJ/IHEHUMU
CTpoMTEeJibHbIX paboT



BIH B&C

rPyHTa

rPeyHTa

‘ENMbHOE
e
eMNbHB &
HH

pa

|qpaTaLHA

HE OT BETPG

HEe OT BO bl

MNocroAHHOE

MNocroAHHOE

MocroAHHOE
/mepeMeHHOe
MocroaHHoE
/mepeMeHHoe
MocroaHHoe
/mepeMeHHOe
MNepeMeHHos

MocroAaHHOE
/nepeMeHHoe
NepeMeHHoe [
aBapHHHOE
NocroAHHoe [
nepeMeHHoe [
ABAPHHHOE
ABapHHHOE

Knaccubukaums Bo3aencTsmm

N e vl e
Hid LIH H MM AHCTEE

Mpamoe

HenpamMoe

Mpamoe
Mpamoe
Henpamoe

Henpamoe
Henpamoe

MNpamoe

Mpamoe

NMpamoe [
HENpAMOEe

CTayHoHapHOoe C
aonycKoM |
ceobogHoe
CeobogHoe

CeobogHoe
CTauyMoHapHoe
CeobogHoe

CeobogHoe
CeobogHoe

CTauymoHapHoe [
ceobogHoe
CTaynoHapHoe [
ceobogHoe

CeobogHoe

CBOMWCTBO

CTaTHyecHoe

CTaTHYyeCKOoe

CTaTHyeCcKHoe
CTaTHyecKoe
CTaTHyeCcHoe

CTaTHyecHoe
CTaTHyeCcKoe

CraTMueckoe [
AHHAMHYECKDE
Crtarnueckoe |
AHHAMHYECKDE

CTtatnueckoe |
AHHAMHYECKDE




Knaccumbukaums BO3AeUCTBUN

HiameHeHne BO Knacocm | Mamenenme B CeomcTBO
BPEMEHMW huxkaym | npocTpaHcTee
5

HAN WU PYyYHOH

yMEHT Nepemenxoe
upyemMbie

eljaemMbie

eTbl MepemeHHoe
UMOHapHOEe

AoBaHWE NepemeHHoe
eujaembie

b€ MALLUMHbDI H

noBaHMe NepemerHoe

eHme orxogoe [MepemexHoe
IKH IneMeHToB

DYKUMHA NPy
rensCTee NepemenHoe

MNpamoe

Npamoe

Mpamoe

Npamoe

NMpamoe

Npamoe

CeobogHoe

CeobopgHoe
CraymoHapuoe [
ceobogHoe

CeobogHo®

CeobogHoe

CeobogHoe

Cratnueckoe

Cratnueckoe J
AWHaAMHWYeCKoe
Cratnueckoe /
AWHAMMHYECKOe

Crarnueckoe /
AWHAMHUYBCKDe

Crarnueckoe [
AMHaAMHUYeCKOe

Cratnueckoe



BeTpoBble Harpysku

MNepuoa nostopa
BeTpa,rogbl

CpeaHsisi ckopocTb B
TeveHue 10 muH(m/cek)

CpeaHsis ckopocTb B
TeveHue 3 cek(m/cek)

2 '113.5 226
S 15.6 26.5
10 17 291
15 17.8 30.6




PacyeTHble cuTyauum

MHoro obwmux yreepwaeHuid 6e3 ywazaHMs KOHKPETHbIX NpaBun:

CneayeT onpeaenaTh NepexogHblie, aBapuilHblie U cCeHCMHUYECKHe
pacyeTHBIE CUTYaUHH

CnegyeT yYMTbIBaTbk COOTBETCTBYHOLWME PACYETHBIE CUTYaUMuK ANS
BCEeH KOHCTPYKLUWH COOpPYWEeHHA

ANA KOHCTPYKTUBHbDIX 3/1EMEHTOB

ANA YACTMYHO BO3BEeQEeHHOW KOHCTPYKLMA

ANA BCNOMOraTenbHbIX KOHCTPYKUKA U obopynoBaHuma.

CnegyeT ycTaHaBNMBaTh reOMeTpUYecKHWe HecoBepLUeHCTBa
HOHCTPYKLUMHA H KOHCTPYKTHEHBIX 3NeMeHTOB

Cneayer onpeaenaTh BO3AEWCTENA OT BOALI, BKNOYARA, HAaNpUMep,
I'Iﬂﬂ'héHthE YCANKHA OT NIPYHTOBBIX BOoA

CneayeT onpenensaTh BO3AeHCTBUA B pes3ynbTaTe NoNnsy4yecTu U
yYCaaKH



[pepenbHble COCTOSAHUS MO
Hecylen cnocobHocTH

lNpoeepka npegenbHbiX COCTOAHMA NO Hecyllen cnocobHocTy:
* B nepexogHbiX ycnoBuax

* ABapMHHbIX YCNOBHAX

» CelicMuuecknx ycnosusax (npu HeobxognmocTtn)

[ lpeaenbHble COCTOAHUA
SKCI'IﬂVaTEILlHDHHOI:I NpUrogaHocCTu

Mposepka 3kcnNAyaTayMOHHOM NMPHUIrogHOCTH HA OCHOBaAHMM
3KCNAyaTaumMoHHbIX TpeboBaHMi, Hanpumep:

*TpewuHoobpazosanmne
«[lecdbopmaymn



Harpy3ku npu BbINONHEHUM

CTpoUTENbHbIX paboT npwu

DeToHMpOBaHUK

BosneiictBre

JleiicTBuTENbHAS paboyas 30Ha

Harpyska B kH/M?

{1}

O01acTh Harpy>KeHUS

0,75 Beca mepcoHana 1 paboyero HHCTPYMEHTa,

pasroro 1xkH/m?

{2)

BHyTpu paboueii 30HbI 3M X 3M

(wnm mmHA MpoJieTa, MEHbIIee U3 HUX)

10% cobcTBeHHOTO Beca 6eToHa HO He MeHee 0,75 u He
6ornee 1,5 Harpy3KH, BKIIIOYAIOMEH HATPy3Ky OT
KOHCTPYKI[HH, IEPCOHANIA K pab0Yero HHCTPyMEeHTa

{3

3a mpenenamu paboueit 30HbI

CoOCTBEHHBII BeC ONayOKH, SJIEMEHTOB KOHCTPYKIIMN
(Q..) 1 Beca CBeXeyI0KEHHOTO GETOHA MPOSKTHOM
toumHsl (Q)

3000

—

3 1
. ‘
[3 I &

]
= &

3000
_-.-EI._'.".I:.]-F_.




ABapuWHbIEe BO3NEUCTBUA

Cnegyet yunThIBaThL aBapHMHHbIe BO3eHCTBMA, HanNnpuMep, oT!
* CTPOMUTENbHbLIX TPAHCMOPTHBIX CpefcTs

* KpaHOB

« cTpouTensHoro obopygoeauna

* nepemewjaeMbix matepuanos (Hanp., bagen c betoHHoR
CMechbio)

PacuérHble 3HaYeHWa YAaPHOR Harpy3ku ot nrogen
npiHUHMaKOTCAH:

2,5 kH Ha noeepxHocTn 200 x 200 MM gna BAHMAHWA OT
CKOMJIeHn

6,0 kH Ha nosepxHocTn 300 x 300 mm oNa BAMSHUMA OT
nageHnA



EN 1997-1-7
ABapuMHbIE
BO34EeUCTBUs




BBegeHue

Obnacte npuMeHeHUA — NpeAcTaBneHsbl CTPaTeruu B
OTHOLUEHHMH:

eMaeHTHdHUUMPOBAHHBIX Yrpo3 — pacyeT nocneacremM
sHempgenTndMUMpoBaHHbIX YIPO3 — pacyeT CHHXEeHMA
CTeneHn BEPOATHOCTH

[oKyMeHT oXBaTbiBaeT NMiLUb nocneacTsma ywepba ansa
COOPYWEHWH

ABapuiHbie Bo3felcTBUA onpengenstoTca EN 1990

- KpaTHOBpeMeHHble, MaclwTabHble nocnegcTreuna
PacuétHas dbopmyna:

‘zﬂk,j + Ay + ¥y, Qk,l +Ly,; Q.

CnefnyerT y4YecTh, UTO B XO[e NPOoeKTHPOBaAHHWA 3HaYeHHWA

CONPOTHBNEHUA MaTepHanos MoryT BbITb 3agaHsl
MeHbLWHUM Ko DHUHEHTOM HAAEHOCTH



Knaccel nocneacrsmim

CcC Onncanne AD-A
Ll He3aHaunTenbHble NoCnegcTena Knacc 1
pa3pyLweHHa
CC2 JHaUUTEeNbHbIE NOCNEACTENA Pa3pylLeHWA Knacc 2a
Knacc 2b
CC3 Cepbé3Hple NOCNefCcTBMA PaspylweHnn Knacc 3




YnapHble ycunua oT TPaHCMOPTHbIX

cpeacTs (pacyéTHble 3Ha4YeHns
CTaTUUECKUX YCUNKIA)

Cuna F 2 Cuna F, 2

KaTeropuun aBnxeHus [kH] [kH]
ABTOCTpagbl, AOPOrn HauMoOHaNbLHOro 1000 500

3Ha4YeHuA, rnaBHble AOpPOru
[doporn B cenbCkon MeCTHOCTHU 750 375
Fopoackue goporu 500 250
CTOSIHKM M NapKUHIM Ans : 50 25
- aBTOMobunen 150 75

- rPy30BUKOB

a) X — HanpaBrieH1e ABUXEeHUSA, Yy — NeprneHAUKYNAPHO K HanpaBneHuo ABUXeHUA

b) «rpy3oBuK» O3Ha4YaeT TPAHCMOPTHOE CPEACTBO C MAaKCUMasbHbIM NOMHLIM BECOM,
npeBbilWwarowmm 3,5 TOHHbI




PEKOMeHayeMbIe CTpaTernm

OnA 3paHMi Knacca 1 no nocnegcTBMAM pa3pylLueHUs:

«Ecnn 3gaHmne Gbino cNpoeKTHpPOBaHO M CKOHCTPYWPOBaHO OANA YCNOBHA
HOpManbHOW 3KcnAyaTauuu B cooTBetcTBlM ¢ EN 1990 — EN 1999, To
AONONHUTENbHbIA YY4ET 0cobbiX BO3AeHCTBMH OT HEYCTaHOBNEHHOW
NpU4YnHbI He TpebyeTca

OnA 3paHvi Knacca 2a No nocnefcTBMAM pa3pylweHHs:

*B gononHeHne cnegyer npegycMmoTpets 3ddeKTHBHbIE rOPH3oOHTaNbHbIE
cBsian MNK achheKTHBHYHO aHKEePOBKY NepeKpbITUi B cTeHax

«3HayeHNA aHKepPHbIX YCHNMA yKazaHbl B NMpunoxenun A U EN 1992-1-1
Onsa apaHni Knacca 2b no nocneacTsMAM paspylLeHHn:

«B gononHexune Kk cTpaterun Heobxogumo obecneynTb YyCTpoOHUCTRO
rOpH30HTaNbHbIX CBA3eA 3Ha4YeHMA aHKepPHbIX YCHAIMHA YKa3aHb! B
MNpunoxweHrn A U EN 1992-1-1

Ona z3panvi Knacca 3 no NocNeqcTBMAM paspylleHHa:
«TpebyeTca cucTeMaTHYecKan OUeHKa pUCKa
«PekoMeHgauMK gaHbl B Npunowennn B



EBpokoa 2
Kene3obeToOHHbIE KOHCTPYKL K

UacTb 1-1 Obwme npasuna npoekTnpoBaHus



B3sanMocBsA3b cTaHaapToB Eurocode 2

EN 19940 DhCmoenesi
PO TH ORI HD

EN 1997 Teotexsimiecsos _
NPOeKTHPOBAHHE EN 1991 Boapencians

EN 2061 berod. Dbupee
TEXHIIEL KM T peiosE e

BN 1992-1-1 Obumee npaBuna
M MEAEMNNA QNT 102HHM

EN 1992-1-2 (WHeCTOMKDCTD FN 19972-2 MocTest

@

EN 13670 MaroToaneH s
GeT OHHBIX KORCT PYRLIMA

EN 10080
Apmartypsian CTanb na
beTona

EMN 199 2-3 HonwCTpyWijHm,
MO YO0 e W
¥ [ B WAME MO T




e
EBpokop 2 — cogepxaHue

OBwme nonoxeHHs

=

OcHoBbl NPOEKTHPOBaHNA

MaTepuansl

Aonrose4HocTe M 3aWMTHBIM CAOH ANA apMaTypbl
Pac4yéT KOHCTPYKLUMH

=

MpegentHble COCTOAHMA NO HECyLL el CNocoBHOCTH
MNpeaenbHble COCTOAHMA IKCNAYATAUMOHHON NPUIrOAHOCTH

OcHoBHbIe NpasiNa KOHCTPYHPOBaHHA 06bIYHONM M NPpeABapHTENBHO
HanpRAEHHON apMaTypbl

9. KoHcTpynpoBaHie 3nemeHTOB 1 ocobbie npasuia

® N VAW

10. JdononHuTeneHbie NpaBuna ANA CHOPHbIX 3IEMEHTOB M KOHCTRYKLMI
11. RoOHCTpykuUuMH M3 DeTOoHA Ha NerKuX 3anoaHHTenAx
12. HeapmupoBaHHbIe 1 MaNoapMHpPOBaHHbIe DeTOHHbIE KOHCTPYKUMM




A

0

EBpokoa 2 — NpUNOXeHUs

. (MUHdpopmaTHBHOE) YTOUHEHHME KO3DDUUMEHTOB HAAEKHOCTH ANA
MaTepHanos

(MHpopmaTHBHOe) JdedopmMalmm NOASYHECTH M YCAAKM
. (HopmatueHoe) XapaKTepMCTMKM apMaTypbl

(MHpopmaTHBHOE) YTOYHEHHbIM MeTOa pac4éTa noTepb NpegEapUTE/NIBHO
HanpsAXEHHOM apMaTypbl BCNEACTBME penaKcaumum

. (UHdopmaTHeHOe) PekomeHgyemble KNacckl NPOYHOCTH ANA

ACNrMoEe4YHOCTH

. (UndopmaTHeHoe) MNonoxeHWA B OTHOLIEHWM apMATYPbI B YC/IOBHAX

HanpA>XEHHOro COCTOAHMA
(MHdopmaTHBHOE) B3anmoaeHCTEBME KOHCTPYKLUMM C FPYHTOM

. (UIHdopmaTHBHoe) NobanbHble 3¢pdeKTbl BTOpOro NnopAgKa B
KOHCTPYKUMAX

(MHpopmaTHBHOE) Pacy&T NAOCKMX NAMT U guadparm KECTKOCTH
(MHdpopmaTHBHOe) lpaBMna KOHCTPYMPOBaHMA AN1A KOHKPETHBIX C/ly4aes
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MaTepuanbl
beToH

YnenbHblit Bec NnpMHUMaeTca paBHbiM 25 kH/m?

PacueTbl 0OCHOBBLIBAlOTCH Ha UM/IMHAPHYECKON
npo4HocTy, £,

OTHOWweHnA NoKasaTeNnen UHIMHLPHUYECKON U
Kybnueckoi npounocTn betoHa B Bo3pacte 28 gHeMn
ykasaHbl B Tabnuue 3.1 (cMm. cnegyrwowmii cnaiig)

MakcuManbHoe HOpMaTUBHOE 3HaYeHHUe NPoOYHOCTH
C,.x = C90/105 pna 3paHni
C,..x = C70/85 gna mocTosB



Tabnuua 3.1

Knaccel NMPOYHOCTH beTtoHa

_ﬁ{l‘h‘lﬂa} 12| 16 20| 25| 30| 35| 40| 45| 50, 55| 60| 70| 80, 90|
f;hmhﬂ{lull'la} 15| 20| 25 30| 37| 45| 50| 55| 60| 67| 75| 85| 95/105
£, (MMa) 20| 24| 28| 33| 38| 43| 48| 53| 58| 63| 68| 78| 88| 98|
£, (Mna) 1,6(1,9/2,2(2,6(2,9|3,2|3,5/3,8/4,1/4,2|4,4|4,6|4,8| 5,0|
_EW{FI'Ia} 27/ 29 30| 31(33| 34| 35/ 36| 37| 38| 39 41| 42 44

Fy = UWIHHAPMYECcKan NpoYHOCTL DeToHa

£y cube = KyOHMueckas npoyHocTb GeToHa

= cpeaHan npouHocTs Getoua
= cpeaHaAn NpoyHocTb GeToHa Ha pacTaMmeHue

e

= CpefiHee 3HayeHne MoAYns YrNpyrocTv



PacueTHble 3HauyeHUs NpoYHOCTU 6eToHa

PacuéTtHoe 3HaueHune NMPpO4YHOCTH GeTtoHa Ha oOKaTue, f:d
f;-:l = Q¢ fck /?E

PacyéTHoe ConpoTHB/IEHUE PaCTAMEHUIO, fg
fra = Cx Taw0,05 1 %

& =10

O =1,0

.. N 0 — KOI(P(PULIMEHTBI, YYUTbIBAIOLLUE
AONTroCpoUYHble HebnaronpuaTHbIe BO3AeHCTBUA B
3aBMCUMOCTH OT cnocoba NpuiIoKeHNs Harpy3sKu



ApMaTypa

B cranpgapre EN 10080 ykazaHbi

3KCNNYyaTalMOHHbIE XapaKTepUCTUKHN U MeTo bl
MCMNbITAaHUMN

CeoicTBa MaTepuanoB npegcras/ieHbl B
Mpunnoxxeunn C

YkazaHbl OCHOBHbIE MNOJIOXEeHUA U npaBnna
npuMeHeHna OnAa

*CTEepPXKHEeN nepuognueckoro npogpuna
*MpyTbeB M3 NPOBOJIOKM
*CBapPHbIX CeTOK

*peLleTYaTbhIX KOHCTPYKLHUH



ApmMaTtypa

Tabnuua C.1

[

Crepswsn 1 NpYTEA H3
Bun w3genna MPOBOIOKH CeTkH H3 NPOBOTOKH
Kaace A B C A B G
Hopyamisusnt npeaen
Texyuectd £ wm £, 400-600
(MIIa)
M isHOS 1,15 1.15
suagenne A = (£/f), |1,05 (1,08 |<1,35(1,05 (1,08 |<1,35
Hopyatisnas
JeopMALIS OPH
MAKCHMATEHOM VCILTHH
& (Y0) 2= |50 |75 25 (50 |7,5




[loNroBe4YHoCTb — MUHUMasbHbI M
3alUMTHBIW CNow

BennunHa MMHMManNbHOIo 3dAUIMTHOIo Cno”.
«[lnqa crep)xHen: @
«[lns apmMmaTypbl € nocnegyroLmMM HaTAKEeHNeM!:
* ONA KPYrNbiX KAHaNoB: guMaMeTp KaHana
* ONA NPAMOYroNbHbIX KaHanos: Hanbonblwee
M3:
* MeHbluas CTOPOHa MK
* nonoBMHa HanbonbLel CTOPOHDI
«[lns apMaTypbl C NpegBaprTe/ibHbIM HaTAXKEeHNEeM:

« 1,5 @ kaHaTa WM NPOBOJSIOKH
+ 2,5 @ npoBonokn nepnognyeckoro npoguns



Tabnuua 4.3 - ¢

min,dur
PekoMeHOBaHHbINA K/NIAaCcC KOHCTPYKLUMHU — S4 Cc pacy€THbIM
CpoKOM 3kcnayaTtayuu B 50 ner

Knacc Bo3neMCcTBHA
. XD3/ Xs2
Kpntepuu )] xC1 *C2) XC3 XC4 xXD1 XD2/ X51 | XS3

OnA pac4ETHOrO CpoKa 3KCNMyatauuy B 100 neT yeenuyeHWe Knacca Ha 2
=, =
= (C30/37 = (C30/37 = (C30/45 C40/50 = C40/50 = C40/50 = (45/55
YMEHbLUEH YMEHbLUEH YMeHbleH YMeHblUieH YMeHblleH YMeHblleH YMEHbLUEH
Knacc ME Knacta Me Knacca Me Knacca Me Knacta Me Knacca We Knacta We Knacca
NPoOYHOCTH Ha l Hal Ha 1 Ha 1 Ha 1l Ha l Hal

YMEHbLIEH  YMEHbLUEH YMEHbLUEH YMEHbLUEH YMEeHbLUEH YMEHbLUEH  YMEHBLLEH
leoMeTpMA Me KnacCa Me Knacta Me Knacta Me Knacta We Knacta Me Knadta e Knacca

nndT Ha 1 Ha 1l Ha 1 Ha 1 Ha 1 Ha 1 Ha 1
CneynaneH
bl YMEHbLIEH YMEHbLUEH YMEHbLUIEH YMEHbLUEH YMeEeHbLUEH YMEHbLUEH YMEHBLLUEH

KOHTPOMb HE KNaCCa HWe HKnalCa We KMalCa HMe HKnaCCa HWe KnalCa He KnaCtCa He KhaCcad
I&amdulumn}cmral Engml-eign:rl'.g Ltd Ha 1 Ha 1 Ha 1 Ha 1 Ha 1 1o



Tabnuua 4.4 - G dur

Xc2/
XC1 XC3 XC4 XD1/XS1 XD2/XS2 XD3/XS3
51 10 10 10 15 20 25 30
S2 10 10 15 20 25 30 35
S3 10 10 20 25 30 35 40
S4 10 15 25 30 35 40 45
S5 15 20 30 35 40 45 50
S6 20 25 35 40 45 50 55



OrHeCTtoMKoOCTb

B Yacth 1-2 OrHecToRKOCTb YKa3aHbl MeToAbl
onpegeneHis OrHEeCTONKOCTH!

*TabnuuyHbie MeToabl

*¥npouwéHHbie MeTofbl pacyéTta

+0bwue MeToabl pacueta
TabnuuHele gaHHbIe NpefgcTaBneHbl B pa3gene 5.

PaccTosHHMe [0 0CH NpoaonbHOR apMaTypbi, a

a=c+¢,/2+ 8

@}

Axis
a Distancm




OrHecToukocTb — TabnuyHbIn MeTop

ObecneunBaeTt cTaHa PTHYH) OrHeCcTOMKOCTb 0 4 yacoB

IMNUPHUECKMA — Ha OCHOBe TeopeTHYyeckon obpaboTiu
pe3ynbTaToB MCNbITAHWUA

MpuMenum ang beToHa HﬂﬂHﬂﬂbHDﬁ MNMAOTHOCTH C
CH/TMKATHBIM 34NONTHUTENE2M

[1na GetoHa ¢ KapDOHATHBLIM MK NENKMM 3anonHUTeNnemMm
MMHMMaNnbHble pa3Mepbl MOryT DbiTh YMeHblLUeHbl Ha 10 %

He TpebyeTr nononHMTENbHOM NPOBEPKU CONPOTUB/IEHUSA
Cpe3y M KPYYeHHIo, a TaKkKe aHKepPOBKH

He TpebyeTca npou3BoauTh AaNIbHEeHLLYIO NPOBEPKY Ha
XPYyNnKoe pa3pylieHve npu pacctoaHMm ao ocu no 70 mm

1N KOHCTPYKLUMA BbICOKOIo Kiacca npoddocty (> C50/60)
HeobX0QMMO YBENMUMTDL MJ10LLalb MMHUMAIbHOIO CevyeHusd



OrHecToMKoOCTb

Standard Mirimum dimeansions (mm)
fire Column width b, /axis distance a of the main tars
resistance }
Coiumn exposad on more than one sids Exposed on ane
side
up=0.2 =105 M= 0.7 i = 0.7
1 2 = 4 o

R 30 20025 20025 200132 155/25
SO0r2T

E &0 200725 200726 2604 155/256
S00/31 350/40

RS0 20021 20045 350/53 155i25
30025 40038 450/40""

R 120 250740 350/45"" 350057 175/35
350/35 45040 450/51*

R 180 +o0/45"" wedGaT U el R

R 240 I50/61™ 450/75" 295/70

i = Neq sl Npg




OrHecToMKOCTb

Standard fire resistance Minimum dimensions (mm)
slab axis-distance a
thickness one way two way:
hs (mm) W <15 1.5</,<2
1 2 3 < 5
RE! 30 60 10* 10* 10"
REI €0 80 20 10° 15°
REI 90 100 30 18* 20
REI 120 120 40 20 25
REI 180 150 55 30 40
REI 240 175 65 40 50




OrHeCcToOMKOCTb

Mpnbnnxennan popmyna ﬁf/Ha OCHOBaHMM
o~ 3 W e FF
N i N G, +¥, Q. YaCTbIX 3HAUEHMIH

Hg = =g = | CuTyaum#
Ny (1'3561- * 1'50.#,1) “aBapuitHbIX”
BO3AeWCTBMA
LN
Mg o ] W, =09
0.6 w N
"‘HH‘ "-H” =ﬂ'T
05 fe \\h\ ;
0.4 P, =05
0.3 .""h___:_____ ;tPt.il ={2
02
o0 0.5 1.0 1.5 2.0 2.5 in

Q(.I,-{Gi



PACYET KOHCTPYKUUWU



lNpuMeHAaOTCA CieayrollMe TUMbl pacyeTa:

JinHeRHO-yNpyrum

JINHEeMHO-YyNpYyrun C orpaHnMyYeHHbIM
nepepacnpegeneHuem (ao 30%)

Pacuyér c yyétom nnacTuyHbix gedopMmaunid, Hanp.,
KPMBaA paspylUueHus, OKaTo-pacTaHYTbIe 3/IeMeHTbl

HenuHelHoro xapakrepa
paboTbi

MpuMeHaOTCA CieayrolmMe NPUHLUMNLI:

NMnockue ceyeHUd OCTAKOTCH NNOCKUMM

ONa MOHONUTHBIX KOHCTPYKUMIA MaKCMMa/bHbIA
oTpMuUaTesibHbiKM M3rnbarolmMi MOMEeHT NPpMHUMaeTca
paBHbIM TOMY, KOTOPbIH AeNCTBYeT Ha rpaHH onopbl



PacyeTHble nponeTtbl AnA pa3findHbiX BUOOB ONnMnMpaHus

In T ",
;_,.' . . |y T !

= min g 1Eh; L2
O 1|‘2r| 2 a7 M, T
‘ j E . ["?- I II||
—_— ' - Ilﬂ .
| < -.
I —

[3F  homenyy oo {ub Ilpomesy iouman popa

i]
r . I corrneline
. i - |
H i . ; |
| —L .
L R T |
] B, W :
& i
e |
—

[E) Maamiam Hoes ey iy oo pe

I oa =i, )

| =
L ]

[e] WaHCo L

(A1 Cropa.aepeaavmas
L[ TR ILIIVHD (PEAROTHE




0.4 hmq---i

PacuéTtbl HA u3rnb

Ana momeHnTOB conpoTuenednsa npu ULS
MCNONb3YIOTCA cnegyroline AonyujeHna:

-

Mnockue ceyeHUs OCTaKTCA NAOCKUMM
OauHakoBble aedopMauvn B apMaTtype 1 beToHe
MpouHocTe GeToHa Ha pacTsKeHUe He YUMTLIBAEeTCS

MNPUMEHSAIOTCA OrPaHUYEHNA COOTHOLWEHUSR
"HanpsaxeHne-(oTHoCUTENbHaR) AedopMalna
yKazaHHble B P. 3.1.7




KOJNNTOHHDbI

ANropuTM pacyeTa KONOHH

1. OnpepennTb BO3QEeHUCTBMA HA KONTOHHY

2. flBnseTtca N1 KonoHHa rmbkon?

3. Ecnwm rmbkas, onpegennts MOMEHTbl BTOPOro
nopsaka

4. Pacuer apmartypsbi

5. KoHcTpyMpoBaHMe coegMHEHMWH



Bo3nencTeus

EBpokop 2 TpebyeT pa3bACHEeHUHA

Bo3aeAcTBMA HAa KONOHHbI ONpeaenatoTCA C NOMOLUbIO
OAHOW U3 METOAMK PacyéTa, pacCMaTPUBaABLUMXCH B
paMkKax Tembl Pacuértbl Ha n3rnb”.

C noMolLbio pacuyéTa NoyyarT cieayroliMe AaHHbie:

*lMpepenbHan ocepan Harpyska (ocesas cuna,
NPUIOXKEHHan B NpeaesibHOM COCTOAHMK), M,

*MpeaenbHbIA MOMEHT Ha BEpLUMHE KOMOHHBI, M,

-I'lpe.nenhthi-'i MOMEHT ¥ OCHOBaHHA KOJIOHHDbI, %nt



ConpoTtuBneHue nonepeyvyHoun curne (coBury

B Esokope 2 uanoxeHo Tpu nogxoaa K cCABUry:

1.9nemenTsI, He Tpebylowme pacuera nonepevyHomn

apmaTypbi
lNMpumMeHseTca, Kak NPaBW/IO, K NIUTaM

2.2nemeHThbl, Tpebylouwme pacuérta nonepeyHon

apMaTypbl
NMpumMmeHneTca, kak npasuno, k bankam

3.ApMmnpoBaHMe B 30He NpoaaB/nBaHNA

anHEHﬂETEﬂ, KaK NnpaBuno, K NNOCKMM
nanuTamM



JneMeHThbl, He TpebylLlne pacyeéra
nonepeyHon apmaTypsbl

ConpoTusnenne caosury 6etona 6e3 nonepeuHoi
apMaTypbl paccunTtbiBaeTcs no popmyne:

NonyckaeT
oCeRkLIe

HATPY3KM, HanP.
_ ' b npen. Hanpsx.

rae.
k=1+(200/d)<2
p = A/(bd)



SNnemMeHThl, He Tpebyliue pacyéTta
ronepeyHon apMaTtypbl

= Pafosas seicota, o (3ma)

(&) /' <200) 225| 250 | 275| 300| 350| 400| 450| 500| 600 | 750
0,25% | 0,54| 0,52| 050] 0,48 0,47| 0,45] of43| 0,41] 0,40] 0,38] 036
0,50% | 0,59 057] 058] 055| 0,54] 0,52 :1151 0,49| 048] 047] 045
0,75% =68 r—toe 00—tz r—5e 58| 056 055 053 0,51
1,00% | 075 072 071 069 068 065 064 062 061 039| 057
1,25% | 080( 078 076 074 073 071] 069 067 066| 063| 061
1,50% | 085| 0B83| 08L| 079 078 075| 0,73| 071]| 070| 067 | 065
1,75% | 090| 087| 085| 083| 082 079 077 075 073| 0,71| 068
22.0% | 094 091| 089| 087 085| 082| 08| 078 077 D74| 071

amweze pa — AOALIVIOTCN CTETVIONTNE KoSd O NmmenTs
Ly 25 28 32 35 40 45 50

ko3

HHeHT no4| 098] 1,02| 1,05| 1,i0| 1,14]| 1,19 |




B EBpokopge ykazaHbl ABe bopMynbl ANA pacuyeTa
nonepeyHon apmMartypbl.

NMpouHocTb 6eToHHOro packoca onpegensercsa no
cdopmyne:
VREI max — Tew bw 2N ﬁ:d
’ cotg + tang

NpouyHoCcTb NONepeyHo apMaTypbl onpegensercs

no chopmyne:

VRd,s = % £ f},.wd coté@
roe:

v, = 0,6[1 — £, /250]



KoHTponb TpeluHoobpasoBaHus bes
HenocpeacTBeHHoro pac4éra

Hanpamenne MaKCHMANBHBIA pazMep MaKCHMANbHBIR War
B apMaType CTEPHHA CTEMHEHN
(MNa)
W, = 0.4 MM w=03mm w=049mn | W=03mnM
160 40 32 300 300
200 32 25 f 300 250
M
240 20 16 250 200
280 16 12 200 150
10 12 10 150 100
360 10 8 100 a0
MpuGnwsétnan fu G, +v,Q, 1

o % =1.15"[1.356, +1.50,)3



OrpaHuyeHna COOTHOLWEHUS
NPONETa U BbICOTbI

Cnep.yeT NMPUHATb BO BHUMAHUE.

«[1na cevyeHWH C NONKaMK, eCTM OTHOLLIEHWE LIMPUHDbI MOJTKK K
wupuHe pebpa npeBbilwaeTt 3, To 3HayeHms [/ d paccumTaHHblie
no popmynam (7.16), HeobxoguMo yMHOMMTE Ha 0,8.

«Jlna 6anoK v NAKT C NponéTaMK, NPeBbIAIWMMK 7 M, C
YCTAHOB/MEHHbIMKW Ha HMX NMeperopoflKkaMM, KoTopbie MoryT DbiTb
noBpeXaeHbl Ype3MepHbiM npornbomM, 3nauenna |/ d,
paccumTaHHblie no popmynam (7.16), HeobOxogMMO YMHOMMTD Ha
7] L

«[1nA NNOCKMX NAT C NPONETaMK, NpeBblillarommMm 8,5 M, C
YCTaHOB/IEHHbIMM Ha HUX NeperopoAKaMM, KoTopbie MoryT DbiTb
noBpeXieHbl Ype3IMepHbiM npornbomM, 3vauenna |/ d,
paccumTaHHble no popmynam (7.16), HeobDxoaMMO YMHOMWMTD Ha
315 .l'r "faff



Mporunb

OrpaHnuyeHuns no nporuby:

«1/250 nponéra npm KBazMNOCTOAHHON Harpyske

+1 /500 nponéra nocne oKOHYaHWA CTPOUTENbCTBA
NpPY KBAa3MMNOCTOAHHOW Harpys3kKe

lNMpornb koHTponMpyeTca 3a cueT:
*OrpaHMuYeHna COOTHOLUEHWA NPOJIETa U BbICOThI

*Pacuérta npornba



Pacuét nporuba

Espokop 2:

« [lonyckaeT MHTEPNONALMIO Mex Ay NOSIHOCTbIO
YNpPYyruMM M NonHoOCTbio (Mo BceMy ceuyeHunto)
pPacTpecKaBlWMMMUCH COCTOSHHUAMM

Harpy3ka

[

I Pacuyét npy yOIoBHK OTCYTCTBHE TPEeLLMH
IP__..---"' Py ¥T pe

MakTuueckan pabora

- Pacuér npu ycnoBun
- OTCYTCTRHA Y DeTona

- npefena NpoYMHoCcTH Ha
- pacTameHne

Mporun6



OcHoBHas paboTa

(1-t . MasanMsnpoBasHos




KOHCTpyupoBaHue



3HayeHne KoapduumeHToB ansda

daxTop Tun ankepa ApMaTypHbI€e CTEePKHHI
BJIMSTHUSA
Pacranyreble Cxarble
IoBepxnocts | Ipsimoii a0 a, 10
CTePKHSA - _ -
P Henpsimoii (cm. | o, 07 ccme =30, a, 10
Puc. 8.1(b), (c), | B mpoTuBHOM ciy4ae o,~!
(d) (cm. Pucynok 8.3 niist 3HaYeHMiT
¢
AU THBI Ipsimoii a,~1- 015 4)/¢p a,™ 10
cJI0¥i 0eToHA >0,7
<1,0
Henpsimoii (em. | a,™1 015 4)/¢ a,™ 10
Puc. 8.1(b), (c), | 20,7
(d) <1,0
(cm. Pucynok 8.3 niist 3HaYeHMiT
¢
Bausinue Bce Tunbl o, - KA o, 0
nonepevHoi >0,7
apMartypbl, He <10
NPUBAPEHHOM
K [JIABHOM
apmarype
Buausinue Bce Tunsl, a, 07 a, 07
npuBapeHHoii | MecTta u
nonepevHon pa3Mepbl, Kak
apmarypsl * IOKA3aHO Ha
puc. 8.1(e)
Bausinue Bce THIIBI a5=1 —-0,04p -
NOINepPeYHoro >0,7
CKaATHA <1




3aluTHbIU cnow BeToHa

{:l |: T (il ] : :
i I.q- a8 i gt = B i :
L} | i ]

1 e ! C, E‘L""h | R et I
G ¥ = i -

P e T L

a) NpsiMble CTEPXKHU b) corHyTble CTepXXHU UNKU KPIOKN C) NneTneBble CTEPXHMU

c =min(a/2,c,cl) Cd =min (a/2, cl) (Cd =)

A 8 A A, B As A, @, Ay

K=01 K=0,05 K=0

3HaueHusa K anga 6anok n nnurt



[pyrue KOHCTPYKTUBHbIE acneKThl

B paHHbIX yuebHbIX MaTepuanax onylieHbl HeKoTopbie
KOHCTPYKTMBHbBIE 3N1eMeHTbl, paccMaTpuBaeMbie EBpoKoom,

TdKHE KdK.

«ApMaTypa Ha KpyuyeHue

«[INoCKHUe NNUTLI

*banku-creHKmn

«CBaMHble POCTBEPKH

'WHI[EHEHTI:I nog KOMMOHHDB W CTeHbl
PacnpenenurensHbie Dankm
*KonoHHbl Ha CKaNbHOW Nopoge
*bypoHabmBHbIe CBam



CbopHbie 321eMeHTbl U3 6eToHa,

6eTOH U3 Nerkux 3anoJsiIHuTenen
U HeapMUpPOBaHHbIN 6eToH



C6opHbIe >xene3zobeToHHbIe 3JIeMEeHTbI

OnopHble yCTponucTea
MuHnmanbHoe 3HayeHue a;, MM

¥ OTHoOCHTE/IbHOE HATIPSIZKEHHE B <0,15 0,15-0,4 >0,4
: l omope,o/f
L]
' i JlenTounas onopa (nmepeKkpoITHeE, 25 30 40
1 & | MOKPBITHE)
S At L AL A aa,
e Puduienoe nepexpbiTie 1 NPOroOHbI 55 70 80
a=a +a+a+V{da?!+da?) CocpenoroueHHoe onupanue (6aaKu) 90 110 140
rIe;
A &, = TO0YLTHAMOe OTRI0HEHRE
A a, = /2500, [ -1iAd Liedenta

PaccTosiHue a, (MM), paccmaTtpuBaeMoe Kak HeadppeKTuBHOE
OT BHYTPEHHEero KOoHLa onopHoro ycrpouncrBa. betoHHas noaylwka
MOXeT ObITb MCNOofib30BaHa B crny4vasx (-)

Marepuai 1 THI OIIOPBI Oedfeg <0,15 0,15-0,4 >0,4
Craisb JlenTounas 0 10 10
CocpenoroueHHas 5 0 15
Keneszober. >C30 JlenTouHas 5 10 15
CocpemoroucHHast 10 15 25
Kenezober. <C30 JlenTounas 10 15 25
WIN OETOH CocpenoroueHHas 20 25 35
[I{ebenn JlenTouHas 10 15 )
CocpenoroucHHast 20 25 )




HDOLIHOCTI: OMNoOpHOTo VCTDDIHCTBE:I

MpouyHocTe oNopHoOro ycTPoRCTEa ANA CyXHX

CcoOenMHEHHH!

fg= 0,4 £y

MpouHOCTb ONOPHOTO YCTPORCTBA ANA APYruX

cny4yaes:
fa=f <085 F,
roe:

'Fl.lﬂltl = PEE'-IETH'DE FHaAYEHHE NPOYHOCTH NPpOoKnagEy

AHKepoBKa apMaTypbl

HupEKTHEHAR [NAHA ONOPELI 4
IABHCHT OT PACCTORAHMA O,

Ana ONOPHONo 3neMeRTa:

C NOPpH30OHTANBHLIMK NETNAMM
HAH JdaHHEFEHHBIMA Ha HOHLEE2
CTEPHHAMA

dy =, +Aa
H dy= ¢ +Ady
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KoHCTpyKuun n3 6eTtoHa
Ha NIerkux 3anonHuTensax

« ODulee OCHOBHO® NONOMEHHWe — BCe NMYHKTLI pa3nenos
NPUMEHMMbI, ECNH OHW HE 3aMeHa T pasgenom 11

+ lNpumenseTcs Ana Beex BUAOB HETOHa C 3aMKHYTOMN
CTPYKTYPO#H

«  MakcMManbHaa NNOTHOCTH 2200 KrfmM?

« MaxcumManbHas NACTHOCTL YacTuy 2000 wr/m?

=  HW3MeHeHD COOTHOLLEeHHe ANA UWAHHAPHYeCKoH | KyOnyecKon

chopmMbl

« XapakTepucTukm betona ykazaubl B Tabnuue 11.3.2
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EBpokoa 4
CTanexene3obeToHHbIE KOHCTPYKL Y

UacTb 1-1 Obwme npasuna npoekTnpoBaHus



EBpokop 2 — coaepxaHue

O6wumre nonoxeHus

OCHOBHbIe pacyeTHble NOoJIoXeHUA

MaTtepuansl

JdonroBe4yHoCcTb

PacueT KOHCTPYKLUN

MNMpeaenbHble COCTOAHMA NO HeCcyLen CNOCOOHOCTH
MNMpenenbHble COCTOAHMA NO IKCNTyaTalMOHHOU NPUTOAHOCTU

Cranexerne3o06eToHHbIe Yy35bl KapKacoB 34aHNUN

© 0 N o 0 bk~ W D PRE

Cranexene3o0eTOHHbIe NNUTbI NEPEeKPbITUMA 3AaHUNA C NPUMEHEHNEM
CTanbHbIX NPOPUNMPOBAHHbLIX JINCTOB

MpunoxeHune A (cnpaBo4yHoe) »KeCTKOCTb KOMMNOHEHTOB Y35I0OB CONPSXXeHUMN
3M1eMEeHTOB 34aHUN

NMpunoxeHune B (cnpaBoyHoe) CTtaHaapTHble UCMbITAHUA

NMpunoxeHune C (cnpaBoyHoe) Ycaaka 6eToHa cTtanexerne3o6eTOHHbIX KOHCTPYKLMA

34aHuNn




EBpokoa 6
KaMeHHble KOHCTPYKLUW

UacTb 1-1 Obwme npasuna npoekTnpoBaHus



CopaepxaHue

1 O6Lime NoNoXXeHus

2 OCHOBbI NPOEKTMPOBAHUSA, pacdeTa U onpeaeneHns pacyeTHbIX
napameTpoB

3 Martepuanbl

4 [1onroBe4yHOCTb

5 PacyeTt cTpouTenbHbIX KOHCTPYKLIMIA

6 [MpegenbHOE COCTOSAHME MO MPOYHOCTU

7 [NpegenbHoOE COCTOSIHME MO NPUrOAHOCTU K HOpManbHOW 3KcnyaTaumm
8 KoHCTpYKTUBHbIE TpEDOOBAHUS

9 NpounsBoacTBo pabot

MpunoxeHne A MUcnonb3oeaHue 4acmMHbIX KO3ghghuyueHmoe 6e3onacHocmu npu KOHMposie
npou3zeodcmea pabom

Mpunoxenne B MemoOd pacyema akcuyeHmpucumema sidpa xecmxkocmu cucmembl
Mpunoxenne C Y npoweHHbIU Memod pacyema 3KCueHmpucumema u3 njiockocmu Ossi
Ha2py30K Ha CMeHbI

MpunoxeHne D OnpedesnieHue 3HavYeHull p3 u p4

Mpunoxernne E  KoaghgpuuueHm uszzubaroue2o momeHma al Os1s1 0OHOCIIOUHbLIX CMEeHO08bIX
naHeneti monuwjuHou < 250 MM npu delicmeuu 20pPU30HMasIbHOU Haz2py3Ku

Mpunoxenne F  OzpaHu4YeHuUe omHoWweHUs OJIUHbI U/lu 8bICOMbI K MOsIWUHe OJisi CMEH 8
npedesibHOM COCMOSIHUU MO MPU200HOCMU K HOpMasibHOU 3Kcnsyamayuu

MpunoxeHne G KoaghgpuyueHm npodosibHo20 us2uba onsi yyema 2ubkocmu u
3KcuyeHmpucumema

Mpunoxernne H [lMoebiwarowuti k03¢hgpuyueHm coasnacHo 6.1.3

[MpunoxeHvne | Koppekmupoeka nonepeyHol Haz2py3Ku, delicmeayrouwjelli Ha CMeHbI C
mpexcmopOHHUM UJlU YembIPEXCMOPOHHUM OfNupaHUeM rnpu 20pU30HMasibHolU Hazpy3Ke u3
MJI0CKOCMU CMeHbI U 8epMmuKasibHOU Ha2py3Ke

[MpunoxeHne J ApMupo8aHHbIe 35IeMeHMbl KOHCMPYKYUU u3 Knaodku nod delicmeuem
cdeuzoeoll Hazpy3Ku: yeenu4eHue koagguyueHma f, 4




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	ГАРМОНИЗАЦИЯ НОРМ
	Динамика ГАРМОНИЗАЦИИ
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Особенности Еврокодов
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Slide Number 84
	Slide Number 85
	Slide Number 86
	Slide Number 87
	Slide Number 88
	Slide Number 89
	Slide Number 90
	Slide Number 91
	Slide Number 92
	Slide Number 93
	Slide Number 94
	Slide Number 95
	Slide Number 96
	Slide Number 97
	Slide Number 98
	Slide Number 99
	Slide Number 100
	Slide Number 101
	Slide Number 102
	Slide Number 103
	Slide Number 104
	Slide Number 105
	Slide Number 106
	Slide Number 107
	Slide Number 108
	Slide Number 109
	Slide Number 110
	Slide Number 111
	Slide Number 112
	Slide Number 113
	Slide Number 114
	Slide Number 115
	Slide Number 116
	Slide Number 117
	Slide Number 118
	Slide Number 119
	Slide Number 120
	Slide Number 121
	Slide Number 122
	Slide Number 123
	Slide Number 124
	Slide Number 125
	Slide Number 126
	Slide Number 127
	Slide Number 128
	Slide Number 129
	Slide Number 130
	Slide Number 131
	Slide Number 132
	Slide Number 133
	Slide Number 134
	Slide Number 135
	Slide Number 136
	Slide Number 137
	Slide Number 138
	Slide Number 139
	Slide Number 140
	Slide Number 141
	Slide Number 142
	Slide Number 143
	Slide Number 144
	Slide Number 145
	Slide Number 146
	Slide Number 147
	Slide Number 148
	Slide Number 149
	Slide Number 150
	Slide Number 151
	Slide Number 152
	Slide Number 153
	Slide Number 154
	Slide Number 155
	Slide Number 156
	Slide Number 157
	Slide Number 158
	Slide Number 159
	Slide Number 160

