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['0N0BHI BIAMIHHOCTI NPOEKTYBaHHA 3rigHoO €Bpokoay 3 Ta
[1BH B.2.6-198 :2014

€BpOKOAN OpiEHTOBAHI HA KOMM’KOTEPHi, a He py4Hi MeToaOMU
po3paxyHKy. Ha npaktudi y €Bponi LLMpoko
BUKOPUCTOBYHOTLCA MakeTu MpUKnagHux nporpam, Lo
CKOPO4YHOTb PYTUHHI onepauil. B Hallin KpalHi Takox
po3pobnseTbes creuianizoBaHe 13 ane BOHO y BinbLwin mipi
3aCTOCOBYETbLCHA Ha NpaKTULi AN BUSHAYEHHA Hanpy>XeHo-
OegopmMoBaHOro CTaHy KOHCTPYKLIW | OpieHTOBaHe Ha
HaLuioOHarnbHy HopMaTueHy 6aay.

B 3anexHoCTI Big xapaktepy poboTn KOHCTPYKLUl, Y
EBPONENCHKNX HOPMaX 3aknageHa HeobXiaHICTb ypaxyBaHHSA
reomMeTpu4HoI Ta pi3anvHoI HeniHinHOCTI. Ha npakTuui npu
cTaTUYHOMY pO3paxyHKY HambinbLL YaCcTO ypaxoBYETbLCH
reoMeTpuyHa HeNiHINHICTb.




['0N0BHI BIAMIHHOCTI NPOEKTYBaHHA 3rigHoO €Bpokoay 3 Ta
[1BH B.2.6-198 :2014

[Tpn cTaTnyHOMY po3paxyHKy €BpOKoaN BUMaratoTb
BpaxoByBaHHA TEOPETUYHUX NOYATKOBUX HEA4OCKOHAroCTeU
cucteMu gBoma wwnsaxamum: 1 - mogentoBaHHA CUCTEMU 3
reoMeTPUYHUMU BIOXUINEHHAMMN; 2 - 3ajaBaHHA MOAENHOHYNX
HeOOCKOHAaroCTi eKkBiBaneHTHMX 3ycurb. Ha npakTuui
PEKOMEHOYETLCA 3aCTOCOBYBaTW APYrun nigxia,.

Y €Bpokoaax BigcyTHi 0bMeXeHHSs 3a rHyJKicTio. [epeMiweHHaMn
erleMeHTIB, Lo BigHeCeHO 00 cpepm BM3HAYEHHA HauioHanbHUX
aopaTtkie. HauioHanbHMKM goaaTtok YKpalHu BU3Ha4Yae 0OMeXeHHS
3a nepemiweHHsamm BignosiaHo oo YmHHoro [CTY b B 1.2.3:2006
[TonepeyHi nepepi3n erieMeHTIB 3a HanpyXeHo-4edopMOBaHUM
CTaHOM po3noainsatoTbcd Ha 4 a He 3 knacu ak y [1BH. Npouec
BU3HAYEHHZA Knacy rno CyTi € NepeBIipPKOK BTpPATU MICLIEBOI CTIMKOCTI
YacTUH nepepisy



['0N0BHI BIAMIHHOCTI NPOEKTYBaHHA 3rigHoO €Bpokoay 3 Ta
[1BH B.2.6-198 :2014

Knac 1 - nonepe4Hi nepepian, y SKnx Mmoxke yTBoptoBaTUCA NOBHUA
NSacCTUYHUK WapHIp 6e3 3HMXKEeHHSA HeCYYOl 30aTHOCTI Big BTpaTu
MiCLIEBOI CTINKOCTI.

Knac 2 - nonepe4Hi nepepiaun, y SKMx MOXyTb YyTBOPHOBATUCHA YaCTKOBI
nnacTuyHi gecdopmaldil, obMexeHi BHacnigoK BTpaTtn MicLEeBOI
CTINKOCTI.

Knac 3 - nonepeyHi nepepisn, ki npautooTb Y NPYXKHin obnacrTi, a
Hanpy>XeHHA JocAraloTb MeXi TEKYHOCTI TifIbKU Y KpauHiX BONOKHaX.
[TnacTnyHi gedopmadil y nepepiszax 3 Knacy He po3BMBalOTLCS
BHaACMNIgoOK BTpaTU MICLIEBOI CTIMKOCTI.

Knac 4 - nonepe4Hi nepepian, y Sknx BTpaTa MicLeBOIl CTINKOCTI Y
OLHi abo KiNbKOX OiNsAHKaxX nepepidy HacTynae 4o AOCArHEHHA MeXI
TEKY4YOCTI.

®PakTn4HOo 4 Knac € HauMmeHLWw ePeKTUBHMM. [1J0 HbOro B OCHOBHOMY BiJHOCATLCS
nerki TOHKOCTIHHI eneMeHTU, a TakoX Aeski iHwWi Tunu nepepisis. Ha npakTnui
HamararTbCs KOMMNOHYBaTK Npodoini Takum YMHOM, LWOO BOHM nignaganu nig nepLi
ABa Kracwu.



[[0NOBHI BIAMIHHOCTI NPOEKTYBaHHA 3rigHO €Bpokoay 3 Ta
[OBH B.2.6-198 :2014

« Cucrema 4yacTKkoBUX KOoemilieHTIB HAOIMHOCTI 3a MmaTepianom,
ymMmoBamm poboTn, HaBaHTaXeHHsAMM Towo Yy AbH dakTnyHo
Bignosigae €Bpokogam. OgHak, y 3aranbHOMy Bunaaky, €spokoam
3BOOATb IX A0 NpuBeAeHNX KoemiuieHTiB HagiMHOCTI 3a
HaBaHTaAXXEeHHSMW Ta HECYYO 34aTHICTIO:

Oxpemui xoediLiEHT HaAMHOCTI NO HABAHTAXEHHAM, RKWA BPaXOBYE MOXIUBI
HECNPUATNKUBI BiAXWNEHHA BiJ HOPMM

1t \
v YF
Oxpemui koediliEHT HaAMHOCTI N0 HAaBAHTAXEHHAM, RKWA BPaXO0BYE MOXIMUBI Y /
BIOXWNEHHA B MOAENi HaBaHTaXEHb Sd
Okpemuin KoedilIEHT HaaIMHOCTI N0 MaTepiany, SKUIA BpaxoBye MOXNBI .
BiOXMNEeHHA MOAENi MaTepiany | reOMEeTPUUHKUX Po3MipiB Rd \
/ =

Okpemun KoedilieHT HaaMnHOCTI NO MaTepiany, AKUA BPaxoBYye MOXNUWBI
HECNPUATNMBI BiAXWNEHHA NOT0 XapaKkTEPUCTHK




[[0NOBHI BIAMIHHOCTI NPOEKTYBaHHA 3rigHO €Bpokoay 3 Ta
[1BH B.2.6-198 :2014

« Y €BpoKogax OCHOBHOI reOMETPUYHOK XapaKTEPUCTUKOK 3BaPHUX
LLUBIB € HE KaTeT LWBa a Moro BucoTa (nepneHankynsp i3 BepLUnHU
YMOBHOIO Mepepisy wWBea Ao rinoteHy3n). TakoxX Hemae po3aineHHs
nepeBipKkM MILHOCTI 3BapHOrO LWBa 3a METANoOM LLBa Ta MEXEI0
3nnaesneHus. PakTUYHO BBAXKAETLCH, LLIO MeXa 3MnnaBfeHHs
piBHOMIiLHA a pyMHYyBaHHA MOXe BigOYyTUCA TiNbKM 3a MeTasiom LBa.

« Y €Bpokogax Ao OCHOBHUM NeEPEBIPOK ODoNTOBUX 3'€gHaHb AoAaHa
nepesipKka Ha BigpwuB YacTUHU Nepepisy

3asHadeHi BigMIHHOCTI MK HaLioHaNbHUMN Ta EBPONENCHEKUMMU HOPMaMU He €
doyHOaMeHTanbHUMKU, BOHU NOB'A3aHi HacaMmnepes i3 PisHUM piBHEM
TEXHOJSOrIT MPOEKTYBaHHS | BUTOTOBITIEHHA METASTOKOHCTPYKLUIW, TPaOAULINHICTIO
ranysi, piBHEM HOPMYBaHHSI Ta KOHTPOJSIO SIKOCTi BUPOBHMLTBA



HauioHanbHumn gogatok (3miHa Ne 1 ICTY-H b EN 1993-1-1:2010
«E€Bpokoa 3. [NpoekTyBaHHSA cTaneBnx KOHCTPYKUin. HYactuHa 1-1.
3ararnbHi npasuna i npasuna gnsa crnopya) MiCTUTb 30KpemMa HacTynHi
OCHOBHI KOperyBaHH4:

* HauioHanbHi knimaTtnyHi ymosu. Ocobnusi perioHarnbHi abo
KMiMaTUYHI Y1 aBapinHi cutyauil BIiACYTHI.

e XapakTepucTukn ctasni MOXIMBO NpunmaTu 3a ceptudikaramm

* [lporuHu i nepemiweHHsa — npunmatotbcd 3a ACTY H.b.1.2-
3:2006

Takox amB. HauioHanbHun gopatok go ACTY-H b EN 1991,
€spokop 1: «[ii Ha KOHCTPYKLUiI» ANA OeAKUX TUNIB
HaBaHTaXeHb | KoediuieHTIB 30HaNbHOCTI!



KoediuieHTV HaginHoOCTI

OCTY-H b B.1.2-13:2008 (EN 1990) €Bpokog: «OcHoBu
NPOEKTYBaAHHSA KOHCTPYKUIN»+HaUIOHaNbHUN O4aTOK

[ii: HaBaHTa)XXeHHSs | BNNBU

OCTY-H b EN 1991, €spokog 1: «[Lil Ha KOHCTPYKLT»:
..EN 1991-1-1 NuTtoma Bara, BrnacHa Bara, ekcnnyaTtauinHi
HaBaHTaXXeHHA Ha Oyaisni

.. EN 1991-1-2 [lil Ha KOHCTPYKUII Mig Yac noxexXi

.. EN 1991-1-3 CHiroBi HaBaHTa>XeHHS

.. EN 1991-1-4 BiTpoBi HaBaHTaXeHHS

.. EN 1991-1-7 OcobnuBi guHaMi4YHi HaBaHTa)XEHHS




HaBaHTaXXeHHS Ha KOHCTPYKUII:

* TlocTinHi G: BnacHa Bara, ctauioHapHe obrnagHaHHA Ta NOKPUTTS,

ocigaHHsa onop;
* [lepeMiHHi Q: KOPNUCHI HABaHTa)XEHHA Ha MNEePEKPUTTA | NOKPUTTS,

aTMOCJOEPHI;
« EnisogunyHi A: Bnbyxu, yogapu y KOHCTPYKLIT TpaHCNopTy

3Ha4YeHHSA PiBHOMIipHO-

KaTteropi .
a Bua BUKOpuUCTaHHSA po3noaineHoro
HaBaHTaXeHHs KH/m.kB.
A [TepekpUTTa Yy XXUTIOBIN 30HI 1,5-2,0
B OdicHi 30HMK 2,0-3,0
C5 30HM CKYMYEHHS Nogen, ae 50-7,5
NPOBOAATLCA CYCMifbHI 3axoam
D2 ToproBenbHi byanHkn Ta 40-50
YHIBEpcamu

 HNopaTtkoBo neperopoaku 0,5-1,2 kH/m.kB.



[leski BiAMIHHOCTI 3MIHHMX HAaBaHTa)XXeHb Big HaLiOHArNbHOI
CUCTEMMU

* BiTpoBi HaBaHTa*KeHHA BM3HA4YatOTbCA 3a/1€XKHO BiA
LWBMAKOCTI HAaNOpPy a He eKBiBaJIEHTHOIO TUCKY

* CHIroBi HaBaHTa)XeHHA | BITPOBI HAa NOKPIBJ/i € CYMICHUMMU
ane He 3 1I4bMU

* [loKpUTTA PO3PaxoBYIOTb AK Ha pO3noAisieHe TaK i Ha
BapiaHT 30CepeaKeHOro HaBaHTaXKeHHA



[ndoepeHuiauis HagiMHOCTI 3a BiANOBIAANBHICTIO MPUUHATA
BiAMoBiAHO HauioHanbHIK 3a [1IbH B.1.2-14:20009:

3Ha4YeHHsA

KaTteropis
Knac HacniakiB | BignosiganbHO
CTi KOHCTPYKLU,i

NpU po3paxyHKOBUX CUTYyaLisIX:

NOCTINHUX  MepexigqHuX  aBapinHUX

A 1,250 1,050
5) 1, 200 1,000 1,050
B 1,150 0,950
A 1,100 0,975
b 1,050 0,950 0,975
B 1,000 0,925
A 1,000 0,950 0,950

|

Il yHPAIHCHIMR LEHTP

|| CTANEBOTO
BYIBHULUTBA



TepmiHn ekcnnyaTtauil

KaTeropii
NPOEKTHNUX
TepMiHIiB
ekcnnyarauil

1
2

lNMpoeKkTHun
TepMiH
ekcnnyartauii (y
pokax)

10
10-25

He MeHLWe 25
15-30
50

100

Mpuknagu

Tumyacosi cnopyam

3aMiHIOBaHI 4aCTMHW HECY4YMX KOHCTPYKLIN,
(nigkpaHoBi banku, oesiki onopu, B'A3i)

Byaieni i cnopyawn, Wo ekcnsyaTytTbCa Y CUITbHO
arpecuBHOMY CepenoBMULLi

CinbcbKorocrnogapcbki Ta CKnaacbki Oyaisni i
crnopyou

ByniBenbHi KOHCTPYKLUII 3arasibHOro Npu3HayYeHHs
NpWY HOpMarnbHUX YMOBaXx eKcnyaTtadil

MoHymMeHTanbeHi  crnopyau, MOCTM Ta  iHLWI
LMBISbHI iIHXXEeHEepPHI crniopyaum



['PaHU4HI CcTaHU

[epwa rpyna (ultimate limit state) — rpaHn4HiI cTaHK 3a
HeCy4olo 30aTHICTIO:

EQU — BTpaTa CTiIMKOCTi MONOXKEHb KOHCTPYKLIT YK Ti YaCTUHWU, BLIOMY.
CyTTEBY POQb rPalOTb HaBaHTAXEHHA, A XapaKTepPUCTUKMN maTepianis
Ma1I03HAYYLL.

STR - BTpaTa MiLHOCTI abo CTIMKOCTI POPMM KOHCTPYKLiT UM it YacTuHU. MNpu
LbOMY XapaKTEPUCTUKMN MaTepianiB BU3HAYa/IbHi i KOHTPOHOKOTbLCA.

GEO — BTpaTa Hecy4ol 34aTHOCTI OCHOBM KOHCTPYKUIT . IMpu ubomy
XapPaKTEePUCTUKU FPYHTIB BU3HAYa/IbHI | KOHTPONOKOTHCA.

FAT — pyMHYBaHHSA KOHCTPYKUii abo ii enemeHTiB BHAaCNiAOK BTOMMU.
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['PaHU4HI CcTaHU

Opyra rpyna (serviceability limit state) — rpaH14HiI cTaHK
3a ekcnnyarauiHO NPUaaTHICTIO:

« 3BOPOTHI rpaHMN4Hi CTaHM 3a eKkcnyaTauinHOo NPUAOaTHICTIO
Npu 9K1X Nicng NPpUNUHEHHS Oin IX Hacnigku, Wo nepesunLLyTb
rpaHUYHI 3Ha4YeHHS BIACYTHI | HE pO3BMBaKTLCA

 He3BOPOTHI rpaHNYHI CTaHM 3a ekcryaTtauinHoK
NPMOATHICTIO MPU AKMX AEeAKi HACMIOKU OiN, 9Ki NepeBULLYIOTb
rPAHNYHI 3HAYEHHA, NULLIATLCA NiCNd NPUNUHEHHA OIN







Po3spaxyHKOBi cnony4eHHs 4in.
YcTaneHi (NOCTIinHI)
MNMepexiaHi (TUM4YacoBi)
ABapinHi
CencmivHi

Cnip nam’aTatv npo »Kueyudictb!

OcHOo8HI ertemeHMuU rno8uHHi bymu po3paxosaHi Ha po3paxyHKoee
aeapitiHe HasaHmaxxeHHs1 (Ad) = 34 kH/m.Ks.

PospaxyHkoBe 3HauyeHHsa ail (F,) y 3aransHoMy BUMAAI MOXxe OyTu
BUpaxeHe popmyrioro:

Foq = vewhky

v KoemiLieHT crnony4yeHHs ¥ YaCTUHHUW KoeiLieHT HaainHOCTI

F. XapakTepuCTu4He 3HadYeHHs ail




[Nepwa rpyna

YcTaneHa abo nepexigHa po3paxyHKoBa CUTyauis

EQU

27/@,1' Gk,j "+ "7/Q,1Qk,1 "+ "ZVQ,iWo,iQk,i (6.10)

j=1 i>1
STR:

Z VG| Gk,j "+ "7/Q,1'7”o,1Qk,1 "+ "Z V0%, Qi (6.10a)

=1 I>1

D &i76iGu; " Y01 Qi "+ D Yot Qu 1

j>1 i>1

GEO: Bci BULLLleHaBeOeHi



BunagkoBa, aBapinHa po3paxyHKoBa CUTyauis

ZGk’j II+II Aj "+"(W111 Or WZJ_)Qk’l "+"ZW2’iQk’i (611b)

=1 i>1
Gk,j XapaKTepuUCTUYHE 3HAYEeHHSA ycTarieHol ail
Qk | XapaKTepUCTUYHE 3Ha4YEHHS nepeBaXar4ol nepemMiHHoI il

le. XapaKTepUCTUYHE 3HAYEHHSA CYMYTHIX NepeMiHHUX Oin

Ad PO3paxyHKOBE 3HA4YEeHHA BUMAOKOBOI, aBapinHOI Al



HaBaHTaXeHHSA, pi3nKo-MexXaHi4yHi XapaKTepPUCTUKHU
MaTepianiB — MarOTb iMOBIPHICHY npupoay
o
A7 _

f(Q) f(R)

R<Q



IMOBipHiCTbL OgHOYaCHOI Ail - mana

ATmocdepa

Ocobnusi BnacHa Bara
HaBaHTaXeHHA {
— @ o
MNepemilieHHs
NOBITPA KopucHi
b HaBaHTAXEeHHA
T IR
Tuck r'p‘y‘HTy ¢T m
i --7 <4— KonueaHHs

Cencmika




YacTuHHI KoediLlieHTU HagIMHOCTI 4N HaBaHTaXeHb 3a | rpyn

MNMocTinHa pin lNepesakaroya | CynyTHIi NnepeMeHHi
Y, OCHOEHa Ail
nepemiHHa 0is Yo,

Yo
OMnoBHi m
1.4yq; Qi

Hecnpuatn.

EQU (6.10
116, 03, 150"

GEO (6.10) 1.35Gy; sup 1.0 Gy jns 1.5 Qs ”

Cnpwusarn.

/GEO
(6.10a) 1.35 Gygsup 1.0 Gyint - 1.5y; Qi FEATANON
SVYg, =
—0 85 1 35— 1 0 ij inf 1 5 le - 1_5\'[(” Qki
(6.10b) e

*Mpu crnpusmunusiti (Mobmo makil wWo 3MeHWYye CyMapHe HagaHMa)XXeHHs) rnepeesakaroyid
|
\ ot - OCHOBHiIli nepeMmiHHil Oii' Yq ;=0
BYIBHULUTBA



KoediuieHTU cnony4yeHb Ain y ana oyaisenob

KopucHi HaBaHaTaXeHHS 3rigHoO KaTeropin OCTY-H 5
EN 1091-1-1
0.7 05 (=<

A: XXUTNOBI

0.7 0.5
C: Micusa ckyn4yeHb nrogeun 0.7 0.7

O
)
&

D: Toprosi nnouui 0.7 0.7
E: cknapacbKi nnowi 1.0 0.9

H: mokpiemi 0 [E

CHiroBi HaB. 3a [1ICTY-H B EN 1991-1-3 0.6 05
BiTposi HaB. 3a [ICTY-H b EN 1991-1-4 0.6 0.2

emMnepaTtypHi HaB.(0e3 noxexi) B oyaiBnsax 3a
ACTY-H B EN 1991-1-5

YHPAHCHINR LEHTP
CTAHEBOI'a
BY/AIBHHUTBA

©
w

O
o



Opyra rpyna

XapaktepucTu4yHe crnosiyyeHHs (ans HE3BOPOTHUX CTaHIB):

ZGk,j "+ Qs ""‘"Z';”o,iQk,i

j>1 i>1

YacTo noBTOproBaHe CrnosiydyeHHs (4515 3BOPOTHUX CTaHIB):

Z Gk,j +Qu "Z W5 Qi

[l i>1

..KBasinocTinHi (He po3rnaaaroTbLCS)



NMpuknaa 1.

Po3paxyBaTtu yctaneHe Crofiy4eHHA AnAa 060X rpaHUuYHUX
3BOPOTHUX CTaHiIB ANA 6anku ocicHoI dyaiBsni npn po3paxyHKy
Ha 3rvH

MpWitHATE XapakTepuUCTUYHe 3HaYEHHS NOCTiHOT Aji Gk,j 10 kMa

XapaKTepUCTUYHE 3HAYEHHSA rnepeBaxak4yol nepemiHHol ail Qk,l 3 klNa

XapaKkTepUCTUYHE 3HAYEHHS CYMYTHIX NepeMiHHUX Oin Qki 1 kla



Po3B’A30K:

lNepwa rpyna rpaHUYHUX CTaHIB:

(6.10a): Z7G,ij,j ""'"7/Q,1'7”o,1Qk,1 +"27/Q,i'7”0,iQk,i =

=1 i>1

=1,35*10+1,5*0,7*3+1,5*0,7*1=16,65 kH/m.ks.

(6-1Ob):Z§j7/GJGkJ + "7/Q1Qk1" "ZVQ|W0|QL<| —

=1 i>1

=115*10+1,5*3+1,5*0,7*1=17,05 kH/m.ke.



Po3B’A30K:

Opyra rpyna rpaHU4YHUX CTaHIB:

ZGk,j "+ 1 Qs "+"ZW2,iQk,i =

j=1 i>1

=10+0,5*3+0,35*1=11 85 kH/m.ks.



OAKYHO 3A YBATY!

YKPAIHCENMA YENTP
m CTANEBOT O
EY/1IBHHLTBA



