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

>

€BpoKOaM OpieHTOBaHIi Ha KOMM’'KOTEPHi, a He pPy4Hi MeToaAn po3paxyHKy. Ha
npakTuui y €Bponi WNPOKO BMKOPUCTOBYIOTLCA NaKETU MNPUKNagHUX Mporpam,
LLIO CKOPOYYHOTb PYTUHHI onepauil. B Hawin kpaiHi TakoX po3pobnsaeTbes
cneuianizosaHe 13 ane BOHO y GiNnbLWin Mipi 3aCTOCOBYETLCS Ha NpakTUUi Angd
BU3HAYEHHA Hanpy>XeHo-4eopMOoBaHOro ctaHy KOHCTPYKLUIA i OpieHTOBaHe Ha
HauioHanbHy HopMaTuBHy 6aasy.

B 3anexHocTi Big XxapakTtepy pobOTW KOHCTPYKUil, Y €BPOMNENCBKNX HOpMax
3aknageHa  HeoObXigHICTb  ypaxyBaHHAI reoMeTpuyHoi Ta  pisnyHoI
HeniHiMHOCTI. Ha npakTtuui npn cratMyHOMYy po3paxyHKy Hawmbinbll 4acTo
YPaxoBYETbCS reoMeTpuYHa HENIHINHICTb.

Mpn cTaTM4HOMY poO3paxyHKy €BpoKoaM BuMarawTb BpaxoBYBaHHSA
TEOPEeTUYHUX NOYATKOBUX HEeOOCKOHANocTenm cuctemm gsoma inaxamu: 1 -
MOJEMNOBAHHA CUCTEMU 3 TEOMETPUYHUMU BIOXUNEHHAMW, 2 - 3adaBaHHS
MOAENIOYNX  HEeOOCKOHAmNoCTI  ekBiBaneHTHUX 3ycunb. Ha  npaktuui
PEKOMEHAYETLCA 3aCTOCOBYBATW APYrun niaxia.

Y €Bpokogax BiACYyTHi 0OMeXeHHs1 3a THy4dKicTo. [lepeMilleHHAMN eneMeHTIB,
LLO BigHECeHO a0 cdepu BM3HaA4YeHHs1 HauioHanbHUX gopaTkiB. HauioHanbHUi
aopaTtok YKpaiHM BU3HA4Yae OOMEXEeHHSsI 3a nepemillleHHAMW BignoBiAHO 00
ymHHoro [1ICTY b B 1.2.3:2006

[MonepeyHi nepepian enemeHTiB 32 HanpyxeHo-4edopMOBaHUM CTaHOM
po3noainarTbca Ha 4 a He 3 knacu 4ak y [BH. lNpouec BM3Ha4YyeHHsA Knacy no
CYTi € NepPEBIPKOIO BTPATU MICLIEBOI CTIMKOCTI YaCTUH nepepisy




[[0NOBHI BIAMIHHOCTI NPOEKTYBaHHA 3rigHO €Bpokoay 3 Ta
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Knac 1 - nonepeyHi nepepisn, y 9KMX MOXe YTBOPHOBATUCA NOBHUW MMACTUYHUIA LLAPHIP
6e3 3HMXKEHHS1 HECY4Ol 30aTHOCTI Big BTpaTu MicLEBOI CTIMKOCTI.

Knac 2 - nonepeyHi nepepi3n, y SKUX MOXYTb YTBOPKOBATUCA 4YaCTKOBI MNMaCTUYHI
aedopmadii, obmexeHi BHacnigok BTpaTn MicueBol CTINKOCTI.

Knac 3 - nonepeyHi nepepisn, siki NpautoloTb Yy NPYXHin obnacti, a HanpyXeHHs
OOCAralTb MeXi TeKYy4OCTi TiNbKM Yy KpauHiXx BOMNokHax. [lnactuyHi gedopmauil y
nepepizax 3 Kracy He po3BMBaOTLCA BHACMIAOK BTPATU MICLIEBOI CTIMKOCTI.

Knac 4 - nonepeyHi nepepian, y 9Kknx BTpata MICLUEBOI CTIMKOCTI Y OAHIN abo KinbKox
AOiNsAHKax nepepisy HacTynae Ao AOCATHEHHA MeXi TEKYYOCTi.

PakTM4HO 4 Knac € HamMmeHWw edeKTMBHMM. [1O HbOro B OCHOBHOMY BiHOCATbLCHA
nerki TOHKOCTIHHI eneMeHTU, a TaKoX Agesdki iHwi Tunu nepepisie. Ha npakrtuui
HamaraloTbCsl KOMMOHYBATU NPOMIni Takum YnMHOM, LWOO BOHWM nignaganv nig nepui
ABa Kriacu.



[[0NOBHI BIAMIHHOCTI NPOEKTYBaHHA 3rigHO €Bpokoay 3 Ta
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« Cwuctema 4vacTtkoBumx KoediuieHTiB HaOiMHOCTI 3a martepianioMm, ymoBaMu
poboTKn, HaBaHTaxxeHHAMK Towo Yy [1IBH dakTnyHO Bignosigae €spokogam.
OpHak, y 3aranbHOMy BMNadKy, €Bpokoau 3BOAATb IX A0 NPUBEOEHUX
KoeilieHTiB HAQIMHOCTI 3@ HABaHTaXXEHHAMW Ta HECYYOK 3OaTHICTIO:

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

YF

Oxpemui koediliEHT HaAMHOCTI N0 HAaBAHTAXEHHAM, RKWA BPaXO0BYE MOXIMUBI
BIOXMNEHHA B MOAENi HAaBaHTa¥eHb

OKpemMun KoedilIEHT HanIMHOCTI N0 MaTepiany, AKUiA BPaxoBYE MOXNUBI .
BiOXWMNEeHHA Mogeni Matepiany i reOMeTPUUHNX PO3MIpIB Rd

™

NN

Okpemun KoedilieHT HaaMnHOCTI NO MaTepiany, AKUA BPaxoBYye MOXNUWBI
HECNPUATNMBI BiAXWNEHHA NOT0 XapaKkTEPUCTHK > Im
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Y €Bpokogax OCHOBHOK F€eOMETPUYHOK XapaKTEePUCTUKOK 3BapPHUX LUBIB €
He KaTeT LlWBa a MOoro BucoTa (NeprneHaukynap i3 BepLUMHU YMOBHOIO
nepepisy WwBa [0 rinoTeHysn). Takox HemMae po3aiNeHHA nepesipkn MiLHOCTI
3BapHOro LWBa 3a MeTasioM WBa Ta Mexew 3nnaeneHnda. DakTUYHO
BBAXAETbCH, LLUO MeXa 3MfaBfeHHA piBHOMILUHA a pyuWHYBaHHA MOXe
BIiOYyTUCS TiNbKM 3a MeTanom LuBa.

Y €Bpokogax OO OCHOBHMM [MepPeEBIpoK OoNToBMX 3'€gHaHb [JoaaHa
rnepesipKa Ha BigpuB YaCcTUHU Nepepisy

3a3HayeHi BIOMIHHOCTI MK HauiOHaNbHUMW Ta €BPOMNENCLKUMU HOPMaMU He €
doyHOaMeHTanbHMMN, BOHW MNOB’A3aHi Hacamnepen i3 pPi3HUM pPIBHEM TEXHOMOTrIl
NPOEKTYBAHHA | BWUIrOTOBMNEHHS METANOKOHCTPYKUIN, TpaaWuUiMHICTIO ranysi, piBHEM
HOPMYBaHHSI Ta KOHTPOMO AKOCTI BUPOOHULUTBA



HauioHanbHun popatok (3miHa Ne 1 [ICTY-H b EN 1993-1-1:2010
«&€Bpokoa 3. lpoeKkTyBaHHA CTaneBuX KOHCTPyKUiKn. YactmHa 1-1.
3aranbHi npasunia i npasuna ansg cnopyn) MiCTUTb 30KpemMa HaCTYIHI
OCHOBHI KOperyBaHH4:

* HauioHanbHi KnimatnydHi ymosu. Ocobnuei perioHanbHi abo
KIiMaTUYHI Y1 aBapinHi cuTyauil BiACYTHI.

e XapakTepuCTuKM cTasli MOXINUBO NpunmaTtu 3a ceptudikaramm

* [lporvHun i nepemiweHHa — npunmatotecs 3a OCTY H.b.1.2-
3:2006

Takox puB. HauioHanbHun popatok po OCTY-H B EN 1991,
€spokon 1. «[iil Ha KOHCTPYKUil» aOns  Aesikux TuniB
HaBaHTaXeHb | Koediui€eHTIB 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




HaBaHTaXXeHHs1 HA KOHCTPYKLU,l:

» [locTinHi G: BNacHa Bara, ctauioHapHe obrnagHaHHS Ta MOKPUTTS,

OocCigaHHs onop;
* [lepeMmiHHI Q: KOPUCHI HABaHTa)XXEHHS Ha NEPEKPUTTA | MOKPUTTS,

aTMocdepHi;
* EnizoaunyHi A: Bnbyxu, yaoapu y KOHCTPYKLIT TpaHCNopTy

3Ha4YeHHs piBHOMipHO-

KaTteropi .
q Bua BUKOpUCTaAHHA po3noaineHoro
HaBaHTaXXeHHA KH/M.kB.
A [TepeKkpnTTa Y XXUTMNOBIN 30Hi 1,5-20
B OdicHi 30HNK 2,0-3.0
C5 30HM CKYMYEHHS NMogen, ae 50-7,5
NPOBOAATLCA CYCMifbHI 3axoam
D2 ToproBenbHi byanHkn Ta 4,0-5,0
YHiBEpcamu

* lopgatkoBo neperopogkn 0,5-1,2 kH/m.KB.



[leski BiAMIHHOCTI 3MIHHMX HAaBaHTa)XXeHb Big HaLiOHArNbHOI
CUCTEMMU

» BiTpoBi HaBaHTaXXeHHSA BMW3Ha4YalOTbCSH 3aneXxHo Big LWBUAKOCTI
Hanopy a He eKBiBasIEHTHOro TUCKY

» CHiroBi HaBaHTa)XXeHHS | BITPOBI Ha NMOKPIBMi € CyMICHAMW arne He 3
noabMu

» [lokpuTTa po3paxoByOTb AK Ha po3nofifieHe Tak i Ha BapiaHT
30CepeKeHOro HaBaHTaXXeHH4




[ndoepeHuiauis HagiMHOCTI 3a BiANOBIAANBHICTIO MPUUHATA
BiAMoBiAHO HauioHanbHI 3a [1IbH B.1.2-14:2009:

HauionanbHun gogatok, Tabnuua HB.3.3

3Ha4eHHs KF,

e alis npuv po3paxyHKoOBUX cUTyaUifiX:
Knac HacnigkiB | BignosiganbHO Py pospaxy yadisax.
CTi KOHCTPYKLU,l . _ .
NOCTIMHUX | NepexiaHuX | aBapinHUX
A 1,250 1,050
CC3 b 1, 200 1,000 1,050
B 1,150 0,950
A 1,100 0,975
CC2 b 1,050 0,950 0,975
B 1,000 0,925
CC1 A 1,000 0,950 0,950

* Y HauioHanbHMX HopMmaTuBHUX AokymeHTax (ABbH B.1.2-14:2009)
eKkBiBaneHToM And KFI € KoeilieHT HagIMHOCTI 3a NPU3HAYEHHAM Yn.



TepmiHu ekcnnyaTtauii

Kateropii
NPOEKTHUX
TepMiHiB
ekcnnyaTauil

1
2

MpoekTHun
TepMiH
ekcnnyaTauil
(y pokax)

10
10-25

He MeHLwe 25
15-30
50

100

Mpuknagn

Tumyacosi criopyam

3aMiHIOBaHi YaCTUHN HECYYMX KOHCTPYKUIiN, (MigKpaHOBI
Barnku, gesaki onopu, B’A3i)

ByaiBni i cnopyan, WO ekcnnyaTtyrTbCAd Y CUITbHO
arpecuBHOMY CepenoBMULLi

Cinbcbkorocnogapcbki Ta cknaacbki 6yaisni i cnopyan

byniBenbHi KOHCTPYKLUIT 3aranbHOro npu3HavyeHHa npu
HOpMasibHUX yMOBax excrinyarauil

MoHymMeHTarnbHi crnopyau, MOCTU Ta iHWI UMBISIbHI
IHXXeHepHi cnopyau



(pPaHNYHI cTaHu

Mepwa rpyna (ultimate limit state) — rpaHM4HI CTaHWM 3a HECYYOLO
30aTHICTIO:

EQU — BTpaTa CTIMKOCTI NONOKEHb KOHCTPYKLIT YU iT YAaCTUHM, BLIIOMY.
CyTTEBY PO/Ib FPalOTb HABAHTAXEHHA, @ XapaKTEPUCTUKM MaTepianis
Mano3HauyLLi.

STR - BTpaTa MiLHOCTi abo CTiIMKOCTIi $OPMM KOHCTPYKLT YK Ti YacTUHN. Mpun
LbOMY XapaKTEPUCTUKU MaTepianiB BU3HAYaANIbHI i KOHTPONOKOTbLCA.

GEO — BTpaTa Hecy4ol 34aTHOCTI OCHOBM KOHCTPYKUiT . [Tpu ubomy
XapPaKTEPUCTUKU FTPYHTIB BU3HAYA/IbHI | KOHTPO/IIOOTLCA.

FAT — pyiHYBaHHA KOHCTPYKLUii abo il enemeHTiB BHAaCNi40K BTOMM.



(pPaHNYHI cTaHu

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




paHn4HI cTaHM 3a ekcnnyaTauiMHOK NPUAOATHICTIO
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(pPaHNYHI cTaHu

Po3spaxyHKOBi cnony4eHHs 4in.
e YcTaneHi (NOCTinHI)
* [lepexigHi (TMyacosi)
* ABapintHi
* CeUnCMiyHI

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:

Fq = 7eyhy

Vv  KoeqiLieHT crony4eHHs
¥ YaCTKOBUN KoeiLiEHT HaAiUHOCTI
F\ XapakTepucTuyHe 3Ha4YeHHA ail



Mepwa rpyna (ultimate limit state) — rpaHn4HiI cTaHu 3a

HeCcy4yoro 34aTHICTIO:

YcTtaneHa abo nepexigHa po3paxyHKOBa cuTyauis

EQU: Z VG, Gk,j + "7/Q,1Qk,1 + "ZyQ,i Wo.i Qk,i

j>1 i>1
STR ta GEO :
27/(3,j Gk,j T+ "7/Q,1l//o,1Qk,1 "+ "ZVQ,iWo,iQk,i
j=1 i>1
Zé:j VG Gk,j "+ "7/Q,1Qk,1 "+ szq,i Woi Qk,i
j=1 i>1

(6.10)

(6.10a)

(6.10b)

* HauioHanbHun gogatok OCTY-H B EN 1990 ansa nepesipku 3a STR (BigmoBa abo
HagMmipHa gedopmadist KOHCTPYKUIiT) BuKntodae oopmyny (6.10) Ta BU3Ha4Ya€ YacTKOBI

KoediuieHTN 3a HaBaHTaXXeHHsM ans popmyn (6.10a) Tta (6.10Db)



Mepwa rpyna

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 AN

Ad pPO3paxyHKOBE 3HA4YEeHHA BUMAOKOBOI, aBapivHOI Al



Mepwa rpyna

HaBaHTaXeHHSA, pi3nKo-MexXaHi4yHi XapaKTepPUCTUKHU

MaTepianiB — MarOTb iMOBIPHICHY npupoay

A%
Q

f(Q)

R<Q

R

f(R)




YacTuHHI KoediLieHTU HaAIMHOCTI 4N HaBaHTaXeHb 3a | rpynolo:

MocTiiHa ais Nepesaxatoua| iy";"".'
Yo OCHOBHa NepemMeHHI Al
CtaH GJ ) ] Yo
nepemMiHHa aia Qil
Hecnpuatn. | Cnpuarn. You onoBHi | [HLWiI
EQU (6.10
QU ) 1-1ij,sup 0.9 ij,inf 1-5Qk,1 * 1.4y, Qi
GEO (6.10) 1.35G sup 1.0 Gy int 1.5Q " 1.5y Qx;
STR/GEO 1.5y,
(6103) 1.35 ij,sup 1.0 ij,inf - 1'5\V0,i Qk,i Q\kljio’l
STR/GEO 5 Ve = 1.5y,
6 10b =O85135= 10 ij,inf 15 Qk,l * - Q .O’I
( ' ) 1.15 le sup 1
(6.11a/b) Gy sup Gyg,inf Aq Vi Wi Qi

*MNpun cnpuaTnNuein (TOGTO TakKin LLO 3MEHLLYE CyMapHe HaBaHTaXXEeHHS) NepeBaXkatouil OCHOBHIM
nepemiHHin ail yq ;=0



KoediuieHTU cnonyyeHb Ain y ansa oyaisenb

EN 1991-1-5

KopucHi HaBaHaTaxeHHA 3rigHo kaTeropin AICTY-H b LA v
EN 1991-1-1
A: XUTnos.i 0.7 0.5 | 0.35
B: odicHi 0.7 0.5 | 0.35
C: micus ckynyeHb noaen 0.7 0.7 0.6
D: Toprosi nnoLu; 0.7 0.7 0.6
E: cknaacbKi nnoLwi 1.0 0.9 0.8
H: nokpieni 0.7 0 0
CHirosi HaB. 3a ICTY-H b EN 1991-1-3 0.6 0.5 0.3
Bitposi HaB. 3a ICTY-H b EN 1991-1-4 0.6 0.2 0
TemnepatypHi HaB.(be3 noxexi) B 6ygisnax 3a JCTY-H b 0.6 0.5 0




Opyra rpyna (serviceability limit state) — rpaHM4HiI cTaHn
3a eKcnnyaTauinHOK NpPUAATHICTHO:

XapaktepucTu4yHe crnosiyyeHHs (ans HE3BOPOTHUX CTaHIB):

ZGk,j "+ Qs "_I_"ZWO,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)



Mpuknaa 1

Po3spaxyBaTu yctarneHe Cnony4vyeHHs Ans o60X rpaHUYyHnX
3BOPOTHUX CTaHiB Ansa 6anku odicHoi OyAaiBri Npn po3paxyHKy
Ha 3ruH

NPUNHATE XapakTePUCTUYHE 3HAYEHHS NOCTINHOI Aji Gk,j 10 kl'a

XapakTePUCTUYHE 3HAYEHHS NepeBa)karovol nepemMiHHol ail Qk,l 3 klMa

XapakTepUCTUYHE 3HAYEHHSA CYMYTHIX NepeMiHHUX Oin Qki 1 klNa



Mpuknan 1. Po3B’A30K:

lNMepwa rpyna rpaHU4YHUX CTaHIB:

(6.102): > 75:Gi "+ VorWori Qi+ D Yoil0iQui =

j=1 iI>1

=135*10+1,5*0,7*1=14,55 «kH/m.kB.
(6.10b): Z§j7/c;,ijJ ""'"7/Q,1Qk1" szQ ‘//0|Qk| —

=1 i>1

=115*10+1,5*3 =16 kH/m.kB.

Apyra rpyna rpaHU4YHUX CTaHIB:

ZGKJ + "W11Qk1" "ZWkau -

=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



