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NEP>XABHI BYTIBEIbHI HOPMM YKPATHU

KoHcTpykuii 6yauHkis i cnopyn

IEPEB’STHI KOHCTPYKIIII
OCHOBHi MONOXeHHA

KoHcTpyxumu sganuii 1 COOpyXeHui
NEPEBAHHBIE KOHCTPYKINN
OcHOBHbI€E TIONOXEHUA

The constructions of buildings and structures

DESIGN OF TIMBER STRUCTURES
Common rules

Uwnnni Big 2011-09-01

1 COEPA 3ACTOCYBAHHA

1.1 Jlani HopMu 3acTOCOBYIOTH IpM IMpOEKTyBaHHi OyaiBenb i3 mepeBunyu (UinbHOI AepeBuHH,
06pobnenoi, maockoi Gopmu abo y BUAL CTOAKIB, NOIIATO-KIEEHMX BMPOGIB Ha OCHOBi HEpEBUHM,
Hanpukaj, GpaHepoBaHi MaTepian), AepeBHUX TUIMT, 3'€FHAHUX MK CO60I0 3a JOIOMOTOIO K€K a6o
MeXaHiYHMMMU 3’€{HyBaIbHMMK eneMeHTaMu. HopMu BifMOBifIaloTh OCHOBHMM IIOTIOXKEHHAM i BUMOTaM
1o/10 GesNeKy Ta eKCIyaTaliifHol MPUAATHOCTI CIIOPYA, OCHOBaM NPOEKTYBaHHA i NepeBipkaM, BKa-
sanum y JIGH B.1.2-14.

1.2 I1i HopMu BCTaHOBMIOIOTH BUMOTY CTOCOBHO MIIJHOCTI, IPUAATHOCTI [0 eKcInyaranii i J0Bro-
BIYHOCTi JlepeB’AHMX KOHCTPYKMiil, iHIi BUMOTU, HAlIpUK/IAL, LIOAKO MOoXKeXHoi 6e3mekn, Temno- abo
3BYKOi30/IA11il, @ TAKOX CEMCMOCTIMKOCTI He pO3T/IARAIOTHCA.

1.3 Jlani Hopmu npusHaueHi [yia 3acTocyBaHHsA y moepsanui 3 JJBH B.1.1-7, IBH B 1.1-12,
IIBH B.1.2-2, I5H B.1.2-7, IEH B.1.2-14, ICTY B B.1.2-3, ICTY-IT B B.2.6-xxx.*)

1.4 OcHoBHi rtonoxxeHHs fAaHux HopM 0XommooTh 3arajbHi [MONOXKEHHsA — HOPMM i Mpasuia s
6ynisens.

1.5 Y uux Hopmax HaBefieHO 3aralbHi HOPMM [/ IPOEKTYBaHHA JepeB AHUX KOHCTPYKIUil Ta
KOHKpeTHI mpasuma s 6ynisens.

1.6 LIi HopmMu BCTaHOBMIOIOTH BUMOTH 10 PO3PaxXyHKIB flepeB’ THMX KOHCTPYKILil :
1. 3aranbHi MOMOXKEHHA

2. OCHOBM IIPOEKTYBaHHA

3. BmactuBocri marepianis

4. JIoBroBiuHiCTb

5. OCHOBM pO3paxyHKy KOHCTPYKILil

6. [panm4Hi cTaHM 3a MiLHICTIO i CTifKiCTIO

7. T'paHnyHi cTaHy 3a MPUAATHICTIO 0 eKCIUTyaTauil
8. 3’enHaHHA Ha MeTaNeBUX elleMeHTax

9. EnemMeHTH i KOHCTPYKUIi

10. KoHcTpy10BaHHA Ta KOHTPOJIb.

1.7 LIi HopMu He noumpiooTbCA Ha MPOEKTYBaHHA KOHCTPYKLIiA, 1[0 3a3HAIOTh JOBrOTPUBAIOL Ail
temnepatypu Buie 60 °C. )

*) Ha poarnapi
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2 HOPMATUBHI IOCUITAHHA

Y 1ux HOpMax € TIOCU/IaHHSA Ha TaKi HOPMATUBHI aKTH i HOPMaTUBHI IOKYMEHTH.
IIBH B.1.1-7-2002 3axucr Big moxexi. [ToxexxHa 6e3meka 06’ekTiB 6yniBHULITBA

JBH B.1.1-12:2006 3axuct Big HebGe3sneyHUX reosOriyHMX npoleci. byaiBHUIITBO Yy celicMiuHMX
paltioHax YKpaiHu

JIBH B.1.2-2:2006 Cuctema 3afe3rnedeHHs HafiitHOCTi Ta 6e3neku OymiBenbHux o6’exris. Hapan-
TakeHHA i BBy, HopMu npoekTyBaHHA

IIBH B.1.2-7-2008 CucreMa safesnedeHHs HafitHOCTI Ta 6e3mexu 6yaiBenbHux 06’ekTiB. OCcHOBHI
BuMoOrH f1o 6yaiBens i ciopyn. IToxexxHa Ge3mexa

IIBH B.1.2-14-2008 3aranbHi mpuHuunu 3abesneuyeHHsA HaBillHOCTI Ta KOHCTPYKTMBHOI 6e3rexu
6yniBenn, cnopys, 6yniBelbHUX KOHCTPYKLi/ Ta OCHOB

JCTY B B.1.2-3:2006 Cucrema 3a6e3nedeHHs HagiitHocTi Ta Gesneky 6yxiBenbHux o6’exris. IIpo-
TMHM Ta nepeMilleHHsA. HopMu npoekryBaHHs

OCTVY-I1 B B.2.6-xxx-200x*) ITpoekTyBaHHs fiepeB’ sHNX KOHCTPYKUi. OcHOBHI nonoxxenHs. Borue-
CTIKICTD

NCTY ISO 2631-2:2004 Bi6pauis Ta ynap Mexaniuni. OLliHka BINMBY 3araabHol Bibpauii Ha mopuHy.
YacruHa 2. Bibpauis B 6yninsax (in 1 I'n go 80 I'y) (ISO 2631-2:2003, IDT)

ACTY EN 312-4:2003 TInutu pepeBHO-cTpyXkKoBi. Yactuna 4. Bumoru pgo nnut, ski 3acroco-
BYIOTbCA JIA TPUMMA/IbHUMX KOHCTPYKLiN, BAKOPUCTOBYBaHMX y CYXMX yMOBax ekcrryarauii. Texniuni
ymoByu (EN 312-4:1996, IDT)

ACTY EN 312-5:2003 IInutu pepeBHO-cTpyXkoBi. Yactuna 5. Bumorm go mauTt, AKi 3acroco-
BYIOTbCSA [/I1 TPMMa/IbHUX KOHCTPYKIIiii, BUKOPUCTOBYBAHMX y BOJIOTMX YMOBAxX eKkcIuTyartanii. TexHiuHi
ymosu (EN 312-5:1997, IDT)

JCTY EN 312-6:2003 Ilnutu gepeBHO-CTpyXKoBi. HacTuHa 6. BuMorn 1o BMCOKOHaBaHTaXKEHMX
IUTUT J/1s1 TPMMa/IbHUX KOHCTPYKLili, BAKOPUCTOBYBAHMX Y CYXMX YMOBaxX eKcrinyaTauii. TexHiuHi yMoBHU
(EN 312-6:1996, IDT)

JACTY EN 312-7:2003 ITnutu nepeBHO-cTpy>KKOBi. TexniuHi ymoBu. Yactuna 7. Bumorn no Baxko-
HABaHTa)XXEHMX IVIUT JUIA TPMMA/TbHUX KOHCTPYKIIiif, BUKOPUCTOBYBAaHUX Y BOJIOTMX YMOBaX €KCITya-
tauii. Texniuni ymoBu (EN 312-7:1997, IDT)

JCTY EN 335-1:2003 CriitkicTb mepeBuHM Ta BUpoO6iB 3 fepeBuHM. BusHauanHA KmaciB Hebe3meku
6ionoriyroro ypakeHHs. YactuHa 1. 3aranphi nonoxxenns (EN 335-1:1992, IDT)

JCTY EN 335-2:2003 Criitkictb fepeBuHU Ta BUpOOIB 3 AepeBuHM. BusHauenus knaciB Hebesnexu
6ionoriunoro ypaxeHns. Yactuna 2. 3actocysanss go gepeBrux mt (EN 335-2:1992, IDT)

ACTY EN 335-3:2004 CriitkicTb nepeBuMHM Ta BUpoOiB 3 fepeBUHM. BusHaueHHA kaciB Hebe3nekn
6ionoriynoro ypaxeHHs. Yacruna 3. 3actocyBanHs o aepeBHux maut (EN 335-3:1995, IDT)

JCTY EN 350-2:2004 Criitkictb fepeBunu Ta Bupo6iB 3 sepeBunn. IIpuponna cTiffkicTb cyuinbHol
nepeBunn. Yactuna 2. HacraHoBu mofo npupopHOi CTIIKOCTI Ta MPOCOYYBAHOCTI OKpeMMX MHOPiA
AepeBUHN, 10 MaIOTh 3HaYeHHsA B €Bponi (EN 350-2:1994, IDT)

HCTY EN 351-1:2004 CriiikicTb RepeButin Ta Bupo6iB 3 nepeButu. CyllinibHa fepeBuHa, POCOYEHa
saxucHuM 3acoboM. Yactuna 1. Kmacudikaiia mpoHMKHOCTI Ta yTpUMYBaIbHOCTI 3aXMCHOro 3acofy
(EN 351-1:1995, IDT)

JCTY EN 383:2003 JlicomaTepiany KOHCTpYKUiitHi. MeTogyu Bunpo6yBaHHA. BusHayeHHs MitHOCT
3’€HaHHA T2 OCHOBHUX 3HaYeHb A/ TUGTOBUX KpimuibHuX eneMenTiB (EN 383: 1993, IDT)

JCTY prEN 385:2001 3’egHanHA gepeB’THUX KOHCTPYKLii wmunosi. OyHKIIOHANbHI Ta MiHIMa/bHI
Bupobuudi Bumoru (prEN 385:2001, IDT)
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JCTY EN 387:2009 Jlicomarepianu kneeHi mapysati. Binkpuri munosi 3’egnanna. ExcrryaraniitHi
Ta MiHiManpHi Bupo6Huyi BuMoru (EN 387:2001, IDT)

OCTY EN 460:2003 Criitkicte fepeBuHu Ta Bupobis 3 aepesunn. IIpuponna cTifikicTb cyuinbHol
aepesuHy. HacTanoBH 1110/10 BUMOT CTiIKOCTi I€pEBUHM CTOCOBHO K/IaciB Hebesnexy (EN 460:1994, IDT)

JCTY EN 622-2:2006 ITnutn fepesno-sonokuucti. TexHiuni ymosu. Yactuna 2. Bumoru no teepaux
rnnaut (EN 622-2:2004, IDT)

JCTY EN 622-4:2006 I1nutyu gepeBHo-BonokHucTi. TexHiuni ymou. Yactuua 4. Bumorn go M’ axux
mnut (EN 622-4:1997, IDT)

JCTY EN 622-5:2006 IInutu gepeBHo-BonokHucTi. TexHiyni ymoBu. Yacruna 5. Bumoru no nnur,
orpuMaHux cyxum cnocobom (MDF) (EN 622-5:1997, IDT)

I'OCT 4.208-79 CIIKII. Crpountennctso, KoHcTpykuumu paepebsAHHbie KneeHble. Homenknatypa
nokasareneit (CIIAI. Byaisuuureo. Konctpykuii gepes’ani kneeni. Homenknarypa nokasHmkis)

TOCT 9463-88 JlecomaTepuanbl Kpyr/ble XBOIHBIX mopof. Texuuyeckue ycnoeus (Jlicomatepianu
kpyrni xBoitHux nopin. Texuiuni ymoBu)

TFOCT 9462-88 Jlecomarepuanbl Kpyr/ble TUCTBEHHBIX NMOpof. TexHuyeckue ycmosusa (Jlicomare-
pianu xpyrni nucraHux nopin. Texuiuni ymoByu)

T'OCT 15613.4-78 [IpeBecuHa K/eeHas MAacCMBHaA. MeTOAbl ONpefieNleHUs Mpefena MPOYHOCTH
3ybyaThiX K/IeeHbIX COefiMHeHMi npu cratmyeckom usrube ([lepeBMHa KneeHa MacuBHa. Mertonu
BM3HAYEHHA TPaHMLi MiLIHOCTi 3y64acTUX K/IEE€HMX 3'€HAHb NPYU CTATUYHOMY 3TMHi)

T'OCT 18321-73 CraTucTi4eckuyt KOHTPO/b KauyecTBa. MeTofbI Cy4aitHOro oT6opa BEIOOPOK IITYY-
Hoit npoaykuuy (CTaTUCTUYHMI KOHTPOND AKOCTi. MeTou BUITaKOBOro Bifl6OpY ITY4YHOI MPOAYKLiI)

FOCT 20736-75 CTaTucTUYECKMIt TPUEMOYHBIN KOHTPO/b 10 KOMUYECTBEHHOMY NpuU3HaKy. [11aHbt
KOHTpONs (CTaTUCTUYHMIT MPUIIMaIBHUIA KOHTPO/Ib 3a KilbKicHO0 03HaKo10. IInaHu XOHTpOMIO)

TOCT 20850-84 KoHcrpykunu fepeBsiHHble KneeHble. Obuue Texuudeckue ycnosus (Koncrpykuii
FepeB’siHi KeeHi. 3aranpHi TeXHiYHI yMOBM)

I'OCT 21554.2-81 TIunomaTepuansl U 3aroTOBKM. MeTOAbI ONpefie/ieHus Npeaena IpoOYHOCTH NpU
cratuyeckoM u3rube ([Tunomarepianu i saroToBku. MeTomyu BU3HAYEHHA TpaHMLi MillHOCTI mpu
CTaTUYHOMY 3I'MHi)

TOCT 21554.4-78 IInnomarepuansl  3aroTOBKU. MeTOAbI OnpeieIeHus Mpefena MPOYHOCTH TpU
npogonbHoM coxatuu (ITmnomarepianu i saroroBku. MeToay BM3HAYeHHA TpaHMLi MiILHOCTI mpu
TMO3/J0BXHBOMY CTUCKY)

T'OCT 21554.5-78 IIunomatepuansl U 3aTOTOBKU. MeToabl onpeneneHus npeaena NpoYHoOCTH npu
npononbHoM pactskeHun (ITunomarepiany i 3aroToBku. Merony BM3Ha4eHHA TpaHuLi MiLIHOCTI npu
TIO3/I0BXXHBOMY PO3TATY)

TOCT 21554.6-78 TIunomarepuansl 1 3aroroBku. Mertopn onpepenenus npenena MpoYHOCTH TIpU
CKa/bIBaHMU BOONb BonokoH (ITunomarepiany i 3aroroBkyu. Meron BU3HaYeHHA IPaHMIli MiLHOCTi mpu
CKO/IIOBaHHI B3I0BX BOJIOKOH)
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3 - IIEPEJYMOBU -
. 3.1Y uux HopMax 3acTocoByl0TbCA OCHOBHi nonoxenHsa JIbH B.’1.2—14.

3.2 JlomaTKOBi BUMOTY CTOCOBHO KOHCTPYIOBaHHS i KOHTPOJIIO HABOAATHCA Y po3pini 10.

4 . BIDMIHHOCTI MK OCHOBHUMM IIO}IO)KEHHSIMI/I I HPABI/IIIAMI/I
3ACTOCYBAHHS

.Y uux Hopmax 3actocoByroTbea npasuia JbH B.1.2-14.

“5 TEPMIHN TA BUSHAYEHHS ITIOHATDH

5.1 3aranbHi HOMTOXKEHHA

Hiokde mojadi TepMinm, BXMTI B IuX OyfiBeIbHMX HOpMaX, Ta BM3HAYEHHA MO3HAYEHUX HUMMU
TIOHATb.

Y unx HopMmax 3acTocoByeTbcA TepMiH, ycTaHosnenuit y JIBH B.1.2-14: xapaktepuctuiHa BeNMYMHa.

5.2.JlomaTKoBi TepMiHM Ta BU3HAaYeHHA, BUKOpuUcTaHi y uux Hopmax

5.2.1 narenbHe 3’eaquanns (Dowelled connection)

3 e}mamm, BUKOHaHe i3 SaCTOCYBaHH}IM IJ,I/UIlH,llpM'-IHI/IX CTpI/I)KHlB Kpyriaoro nepeplsy, HK IIpaBUIoO,
CTa)'IeBMX, 3 I‘OIIOBKaMI/I abo 683 HUX, m1HbHO ‘BCTAHOBJIEHUX Y nmonepegHboO BMCBep]_UIeHl OTBOPM, SIKi
CHY)KaTb ana nepep;atu HaBaHTa)KeHb, 1o J.IllOTb NEePpNEeHIUKYIAPHO OO oci Harens

5.2.2 pml{ona)lma BOJIOTICTH (Ethbrlum moisture content)
BMiCT BOZIOTH, IIPY AKOMY JiepeBMHA i He BOUPAE, i He BifAae BOTOMU y HABKOMUILHE CEPefOBMILE

5.2.3 rpanuus rirpockoniydocti gepesunu (Fibre saturation point)
BmicT Bomoryu, 3a IKOTO CTiHKM KIIiTMH JilepeBUHM ITOBHICTIO HACMY€EHi BO/IOTOI0
5.2.4LVL

llepeBuHa Ha ocHOBi paHepn

5.2.5 6araTomapoBuii fepes’ssunit Hactun (Laminated timber deck)

IlaHenb, BUTOTOBJ/IEHA i3 NpPWIErNMX MapaleNlbHMX i CYUUIBHMX ILApiB, 3 €IHAHMX IBAXaMU,
WyPYIaMH, 3 TONEpeRHIM HaNpy>XeHHAM ab0 CK/IeeHUX

5.2.6 BMmict Bonorm (Moisture content)
~ Maca sogu y [iepeBUHi, BUPaXKeHa Y BiICOTKaX BifHOCHO Macy aGCOMIOTHO CyXOi iepeBUHM

© 5.2.7 nonepeynnii posrar(Racking)
Edexr, cnpuuyHeHN rOpM3OHTaTbHUMH [ifAMU Y TUTOLIMHI CTiHM

5.2.8 xapaKTepUCTHKA XXOPCTKOCTi (Stiffness property)

XapakTepuUCTHKH, L0 BUKOPUCTOBYIOTbCA y poO3paxyHKax jedopmaniit KOHCTPYKIiif, Taki Ak
MOJy/b IIPY>KHOCTi, MOZIY/Ib 3CYBY, MOIY/Ib KOB3aHHS

5.2.9 Mmogyns koB3aHH (Slip modulus)

XapaKkTepuCTHKa, 140 BUKOPUCTOBYETbCA Y PO3paxyHKax fedopMmaliit MK IBOMa ereMeHTaMu
KOHCTPYKIIil
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6 IIO3HAKU

Y unx HopMax 3acTOCOBYIOTBCSI HACTYIIHI TO3HAKK

Jlamuncvxi senuxi nimepu

Ey 05
E4

E
E

F

mean

mean, fin

FyEa
F A, min, d

F ax,Ed
F ax,Rd

F ax,Rk

FC

Fy

F d,ser
Frrd

F i,c,Ed
Fi i Ea

F i,vert,Ed
Fiyrd
F In
Fppd
F

E v,O,Rk
F v,Ed

E v,Rd

Fv,Rk
Fv,w,Ed

TUTOLIA TIOTIEPEYHOro nepepisy

po6o4a niowia 3aranbHOI IOBEPXHi KOHTAKTY MiXk Mep$opoBaHOI0 METANEBOIO
3’€[HYBa/IbHOIO TUIACTUHOIO i EpPEBOM

IUIOLA MIOTIEPEYHOTO Nepepisy nomui

IUIOLIA HETTO NOIEPEYHOro Nepepisy, NepneHAUKYNAPHOro 10 BONOKHA
TUIOLIA 3CYBY HETTO MapajieibHO BOMIOKHY

JKOPCTKICTDb ITPY>KMHU

BETMYMHA MOZY/IS NPY>HOCTi nipu fedpopmanii 0,05 %

PO3PaxXyHKOBa BeIMYMHA MOAY/IA MPY>KHOCTI

CepefHA BeIMUMHA MOY/IA IPYXHOCTI

TpaHMYHa BeTMYMHA MOJY/IA MPYXKHOCTI

cua

PO3paXyHKOBa CUJIa, AIKa fiie Ha epdopoBaHy MeTaneBy 3’ €HYBa/NbHY ITaCTUHY
y UeHTpi Baru po6odoi mromnti

MiHiMa7nbHa pO3paxyHKOBa CHIa, IKa i€ Ha nepHOpOBaHy METANEBY 3 €[HYBA/TbHY IIACTUHY
Yy LieHTpi Baru po6oyoi nyomui

PO3paxyHKOBa OCbOBa CHMJ/Ia Ha S’EHHYBaHbHI/Iﬁ €JICMCHT

PpoO3paxyHKoOBa BEMTUINHA 0CBOBOI HCCY‘IO.I' SlIaTHOCTi S’GHHYBaHbHOI‘O €JIEMEHTA
Ha BUCMUKYBaHHA

XapaKTepUCTMYHA BEMMIMHA OCBOBOI HECYUOi 3TaTHOCTI 3'€IHYBa/IbHOTO €llEMEHTA
Ha BUCMUKYBaHHA

CTUCKA/IbHA CUla

po3paxyHKoBa cuna

PO3paxyHKOBa Ci/Ia NIpH rpaHuqHOMy CTaHi 3a MPUAATHICTIO 10 excnnyaTauu
pO3paxyHKOBa Hecyqa 3[JaTHICTb 3’€AHYBATIbHOTO €/IeMEHTa B CTiHOBIIt Aiadparmi
PO3paxyHKOBa CTHCKa/lbHa PEaKTMBHA CU/Ia Ha KPalo CTiHY, 10 NPALIIOE Ha 3CYB
PO3paxyHKOBa PO3TATyBaNbHA peaKTUBHA CU/IA Ha KPalo CTiHM, IO MpaLioe Ha 3CyB
BEpTMKa/lbHE HABAHTAXXEHHS Ha CTiHY

PO3paxyHKOBMIA OIIip TaHesTi MIOTIepeYHOMY POSTATY 260 CTiHu i

NornepevyHe HaBaHTa)KEHHA

pO3paxyHKOBe 3yCU/UIA Bifi FPAHUYHOTO PO3PaXyHKOBOTO MOMEHTY
pOSTATYBaZbHA CUNA

XapaKTepUCTUYHA HeCy4a 30aTHICTb 3’€[HAHHA BOBX BONOKHA

PO3paxyHKOBa [ONEPeYHa CUIa Ha IIOLIMHI 3CYBY 3’ €[HYBa/IbHOTO €lIEMEHTa;
rOpM30HTaNbHA PO3PaxyHKOBA JIifA Ha CTiHOBY Aiadparmy

PO3paxyHKOBa Hecyya 3[aTHICTb 3’€JHYBa/IbHOTO e/leMeHTa Ha IUIOL[MHI 3CYBY;
pO3paxyHKOBa Hecyya 3JaTHICTb Ha TIONIEePeYHNIA PO3TAT

XapaKTepUCTMYHA Hecyya 3[JaTHICTb 3’€[HyBabHOTO elleMEHTa Ha IIOILUMHi 3CYBY

PO3paxyHKOBa NOMepeYHa CHila, AKa JIi€ Ha CTIHKY
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Fygd pO3paxyHKOBa Be/TMIMHA CU/IX B HAIIPAMKY X

F, k4 pO3paxyHKOBa BeNIMYMHA CH/IM B HANPAMKY y

F, ra pO3paxyHKOBA BEMYMHA HECYYOI 3[ATHOCTI I/TACTHHYU B HATIPAMKY X

Fypa PO3PaxyHKOBa Be/IMUMHA HECYUOl 3HATHOCTI [/IACTUHY B HATIPAMKY y

F, rk XapaKTepUCTUYHA HECYYa 3[ATHICTh IVIACTMHYU B HATIPAMKY X

Fy px XapaKTepUCTMYHA HeCyya 3aTHICTh MIACTMHY B HANIPAMKY y

Go0s BENMMYMHA MOJY/IA 3CYBY TIpu BenuuuHi 3cysy 0,05 %

Gy pO3paxyHKOBa BEIMYMHA MOLY/IS 3CYBY

Gean cepefHA BeTMIMHA MOY/S 3CYBY )

H raGapuTHUit po3mip depmu

Iy MOMEHT iHepLii Iomi nepepisy nonuui

Lior MOMEHT iHepIii nepepisy npu Kpy4eHHi

I, MOMEHT iHepLii IIOLL Nepepi3y BiTHOCHO oci z

Ker MOJy/ib 3CYBY

Kser fin KiHL[eBUI MOMY/b 3CYBY

K, MUTTEBMIT MORY/b KOB3AaHHA ANA TPAHUYHOTO CTaHY 32 MIL{HICTIO i CTiMKiCTIO
Lyett IIMPYHA HETTO NOMNEPEUHOTO Mepepisy, NepreHAUKYNAPHOTO 10 BONOKHA
I JOBXXMHA HETTO TUIOLL 3/1aMy NPy 3CyBi

My gq PO3PaXyHKOBUIt MOMEHT, IKMi1 i€ Ha repdopoBaHy 3'€RHYBaNbHY METAEBY IIACTUHY
Mp.a PO3PaxXyHKOBMI MOMEHT Y 30Hi rpe6ens

M, pO3paxyHKOBMIl MOMEHT

M, rk XapaKTepUCTUYHMIT MOMEHT TEKYYOCTi 3’€JHYBa/IbHOTO e/leMEHTa

N OChOBa CM/ia

Rgo 4 PO3PaxyHKOBMUI OMip CKOMIOBAaHHIO

Ry k XapaKTepUCTUYHUI OMipP CKOMIOBAHHIO

Rixd PO3paxyHKOBa HeCy4a 3[JaTHICTb 3’ €[{HAHHA NPU OCbOBOMY HAaBaHTAKEHHI
Roxk XapaKTePUCTMYHA HeCyya 3[aTHICTb 3'€fHAHHSA IPU OCBOBOMY HaBaHTaXXEHHI
I XapaKTepUCTUYHA HeCy4a 3aTHICTD MiJl KyTOM A0 BONIOKHA

Ry pospaxyHKOBa Be/MYMHA Hecy4oi 37aTHOCTI

Rk dakTuyHa XapaKTEPUCTHHA HeCyHa 3ATHICTb 3'€fHAHHA

R4 pO3paxyHKOBa HecCy4a 3/[aTHICTb CTiHM Ha TTONEPEYHMUIT POITAT

Ry XapaKTePUCTUUHA BENMYMHA HECYYOi 3FATHOCTI

Rep k XapaKTePUCTNYHUI OTIiP CKOMIOBAHHIO

Ry k XapaKTepUCTUYHA Hecyda 3AaTHICTb 3y6YacTOro IIACTMHYACTOTO 3'€AHYBA/IHOTO €/IEMEHTA
R, 4 PO3paxyHKOBMI1 OMip CTiHOBOI fliadparmMu NornepevHOMy pOSTAry

14 3ycunns 3pisy; 06’eM

V. Vi 3yCHIIIA 3pi3y Y BepXHiit i HIOKHI! yacTuHaX 6ankyu 3 0OTBOpOM

w, _ MOMEHT OIIOpY Nepepisy BifHOCHO OCi y

X4 PO3paxyHKOBa Be/IM4YMHA MIEBHOI XapaKTePUCTUKI MilIHOCTI

Xy XapaKTepUCTMYHA BeMMYMHA TIEBHOI XapaKTEPUCTHKH MilTHOCTI



JBH B.2.6-161:2010

Jlamuncoxi mani nimepu

a BigcTaHb

a, KPOK Napa/ielbHO BOJIOKHY 3'€[{HYBa/IbHUX €/IEMEHTIB y OIHOMY pAfi

a, KPOK TepTeHANKYIAPHO B0 BOTIOKHA MXK PAaMU 3 €HYBA/IbHUX eleMEHTIB

as. BiZICTaHb MiX 3’€JHYBa/IbHMM €/IeMEHTOM i HEHaBaHTXEHUM KiHLIeM

as, BiZicTaHb MiXK 3’€[HYBa/lIbHUM €/1EMEHTOM i HABAaHTAXKEHUM KiHLleM

Agc BificTaHb MiX 3’€IHYBA/IbHNM €/IEMEHTOM i HEHaBaHTa>KEHOIO IPAHHIO

Ay, BificCTaHb MiX 3’€THYBa/TbHUM €/IEMEHTOM i HABaHTaXXEHOIO IPAHHIO

Apow MaKCMMajbHa KpMBU3HA efleMeHTa depMu

Apow,perm ~ MAKCMMALHO JOMYCTMA KPUBMU3HA €NIEMEHTA bepmu

Agey MaKcUMasibHe BiIXU/eHHA Ppepmu

Qdey,perm ~ MAKCMMAJIBHO JIOTyCTUME BigxueHHs dhepMu

b IIMPUHA

b; wHuMpyHa naxeni i ab6o cTinu i

bes BiJICTAHb HETTO MiXK CTOsIKAMYU

b, IIMPUHA CTIHKM

d AiameTp

d, IiaMeTp LeHTPANbHOTO OTBOPY 3 €IHAHHA

d, RiaMeTp 3’€NHaHHA

dof bakTr4HMi KiamMeTp

Thik XapaKTePUCTUYHMIA OMip 30HM 3aaHKEPYBaHHsA IEPEB AHOTO €NIEMEHTA i

fa00 XapaKTepUCTMYHA HeCyda 3NaTHICTb 3aaHKEPYBaHHA Ha OIMHMILIO JOBXUHY 1pu o = 0°
ip=0°

fa90.90 XapaKTepPUCTMYHA Hecyda 3FATHICTb 3aaHKEPYBaHHA Ha OMHMLIIO JOBXMHY 1pu a. = 90°
i p=90°

fara .k XapaKTepUCTUUHMII ONip 33aHKEpYBaHHS

Saxk XapaKTepUCTM4HA XapaKTEPUCTUKA LBAXIB MPU BUCMUKYBaHHI

feo.d PO3paxyHKOBMIA OIIip NPYU CTUCKY BAOBXX BOJIOKOH

fowd PO3paxyHKOBa MiLlHiCTb CTiHKM €/1IeMEHTa IIPYU CTUCKY

fﬁc,d PO3paxyHKOBa MilHICTb MO/MLLi €e/IEMEHTA IPU CTUCKY

feo0k XapaKTepUCTUYHMIA OTIip NPU POSTATY NEPIEHAUKYNIAPHO 10 BOTOKHA

ff,,,d PO3paxyHKOBa MIl[HiCTb MO/MILi €/IEMEHTA NIPY PO3TATY

Snk XapaKTepUCTUYHUI OMip 3aaHKepyBaHH:A

Shead k XapaKTepUCTUYHA XapaKTePUCTUKA IPOHNKHEHHA /A UBAXIB

A BJIaCHA YacTOTa

Tk XapaKTepUCTUIHMIA OMIip Npu 3rUHi

f,,,,y,d PO3PaxyHKOBKH ONip 3rUHY BiITHOCHO rONIOBHOI OCi ¥

Smzd PO3paxyHKOBMI! Oip 3TMHY BiHOCHO IO/IOBHOI OCi 2

Smo.d PO3paxyHKOBMIA OMip 3TMHY IiJl KYTOM O 710 BOJIOKHA

fro4d PO3paxyHKOBMI OTIp PO3TATY BAOBX BOJIOKHA

frox XapaKTepUCTUYHMIA OIlip PO3TATY BAOBX BOJIOKHA

S04 PO3paXyHKOBUII OIip PO3TATY NMEPHEHANKYIAPHO O BONOKHA
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ft, w,d

f wk

f v,0,d

f v,ax,a.k
f v,ax,90,k

fv,d
h

hgp

kdef
kdis

PO3paxyHKOBMIA OITip CTiHKM €/IEMEHTa PO3TATY
XapaKTepUCTU4HUIL oNip 6ONTIB po3TATY
PO3paxyHKOBMII ONip MmaHeni 3pisy

XapaKTEePUCTUYHMUIA ONip BUCMUKYBAHHIO Mii KYTOM O 10 BOZIOKHA
XapaKTePUCTUYHMI OIip BUCMMKYBAHHIO MePIEeHUKY/IAPHO JI0 BOTOKHA
PO3paxyHKOBMIA OTIip 3pi3y

BMCOTA Ilepepi3y; BUCOTa CTiHM

BUCOTa 30HM rpebeHs

iM6uHa OTBOPY

runbyHa 3aaHKepyBaHHA

BICOTA 3aBaHTa)XeHOI IpaHi

poboua BucoTa

BUCOTA CTUCHYTOI 30HU MOJMILi €I€EMEHTA

BUCOTA PO3TATHYTOI 30HU TMOJNILIi e1eMEHTA

BiZICTaHb BiJi HU)KHbOI IPaHi OTBOPY JI0 HU3Y €/IeMEHTa
BiJICTaHb BiJj BEpXHbOI IpaHi OTBOPY [0 BEPXa €/IEMEHTa
BMUCOTA CTiHKM €JIEMEHTa

Haxus1 3apyoKu

Koeilli€HT XUTKOCTi

koedillieHT BTpaTi CTiIKOCTI i3 NIOIUMHYA

KoedilieHT po3mipis ans naneni

KoedinienT ﬁe(bopmaTMBHocﬁ

Koe(illiEHT, 1[0 BPaxOBYE PO3NOALN HANpyXeHb y 30Hi rpebens

kp1 kfa» kg3 iepexipui koedinlienTn pist onopy B’sseit

koedillieHT BMCOTHU Nepepisy

Koedilli€eHT piBHOMiIpHO pO3NO/i/IEHOTO HABAHTAXEHHS

KoeQillieHT nepepo3NoAiNy 3rMHaNbHUX HANIPYXKEHb y NONEPEeYHOMY Nepepisi
niepexifHuit KoeilieHT A TPUBANOCTi HABAHTAXEHHS i BONIOTOCTI
koedilieHT 3cyBy MaTepiany

TIOHVKYIOUMIT KoeQinieHT

MOHVOKYIOUMIT KoeilliEHT AnA Hecy4oi 3FaTHOCTI

KoedilliEHT BpaXxyBaHH: KPOKY 3’ €IHYBAa/IbHUX €/IEMEHTIB;
nepexigHuit KoedilieHT A )XOPCTKOCTI IPY>XUH

nepexifHnit Koe}iLli€HT AN KPOKy

KoedillieHT BrMBy GopMu MomepeyHOro nepepisy
KoediLieHT MilJHOCTi cucTeMu

nepexiguuit koedillieHT s 6an0K Ha BpyOKax

KoediLieHT 06’emy

Koe(il[iEHT XUTKOCTI

MiHiManbHa I0BXVHA 3aaHKEPYBaHHs JI/I BK/IEEHUX CTPUMIKHIB

MMpOJ/JIbOT, NOBXKMHA KOHTAKTY
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N OIIOpHa BifiCTaHb OTBOPY

le poboua f0BxKMHA; PaKTUYHA JOBXMHA PO3TOAITY

ly BifICTaHD BijJj OTBOPY O KiHLIA €/leMEHTA

I, KPOK OTBODiB

m Maca Ha OfIMHMINIO TI/IOMIi

N4 KiZIbKiCTb YacTOT KOMMBaHb Hinkde 40 '

Nef dakTN4Ha KiNMbKiCTb 3’€[HyBaNbHUX €/IEMEHTIB

Pa po3Iofli/IeHe HABAaHTAXKEHHA

q; €KBiBa/IeHTHe PiBHOMipHO pO3MOJifieHe HaBaHTa)KEeHH

r pajiiyc KpMBU3HHK

$ KpOK

So OCHOBHUI KPOK 3’€[HYBa/IbHIX €lIeMEHTIB

Tin BHYTpillIHiN paftiyc

t TOBIIMHA

tpen r1u6MHa NPOHUKHEHHSA

Uereep RedopMaliist MOB3y4OCTi

U noBHa fedopManis

Ufin,G noBHa fiepopMallid Bif nocriitnoi aii G

Ufin,Q,1 noBsHa fedopMallis Biff OCHOBHOI 3MiHHOI Aii Q

Ufin,Q,i noBHa fiebopMallif Bif CynmyTHiX sMiHHuUX Ail Q;

Ujpst MuTTEBa fieopMallia

Uinst,G muTTEBA AedpopMalis Bif mocriitHoi gii G

Winst,Q,1 muTTEBA KedopMallist Bifi OCHOBHOI 3MiHHOI Aii Q,

Uinst, Qi murTeBa fedopMallis Biff CymyTHIX 3SMiHHMX fiit Q;

w, MOYaTKOBMII NPOTUH

Wereep TIPOTYH Bifl TOB3Y4Y0CTi

Whin TIOBHMIA NTPOTUH

Winst MUTTEBUI IPOTUH

Whet fin YUCTUI KiHLeBUI IIPOTUH

14 UIBUJKICTb BiiTYKy OAMHUYHOTO IMITY/IBCY

I'peuvxi mani nimepu

a KYT MiX HanpsiMoM oci X i cunolo s neppopoBaHuX MeTaNeBUX I/IACTUH;
KYT MiX CMJIOIO i HATIpAMOM BOJIOKHA; KYT MiXX HaNpsAMOM HaBaHTaXXeHHA
i HABaHTAXEHOIO rpaHHIo (abo KiHLem)

B KYT MDK HarpsiMOM BOJIOKHA i CHJIOI0 iAl TeppOpOBaHNX METaIeBUX NIACTUH

Be KoediieHT npsAMoniHiitHOCTI

Y KYT MK HanpsiMoM oci X i niHi€lo 3’efHaHHA AepeBuHY A/ nepPOopoBaHMX MeTaNneBux
I/IaCTUH

YMm koedil[ieHT HaRiTHOCT] A/ BNACTMBOCTEN MaTepiamy, 06YMCIIOETHCA U1 HEBUSHAYEHOCTE
Mofieni i KonMBaHb po3MipiB

Ay THYYKICTB IIpY NO3JOBXHBOMY 3IMHi BiTHOCHO oci y



JBH B.2.6-161:2010

Az

;\'rel,y

A

rel,z
Pk
pm
Cc0.d
Sca.d
Ofcd
Gf,¢c,max,d
Oftd

Of t,max,d
S, crit
Om,y,d
Sm,zd
Oma.d
ON
Ot0.d
G1.90,d
Sw,cd
Ow,t,d
Td

Trd
TMd
Tiord
Yo

IHYYKICTb IIPY MO3J0BXHBOMY STUMHI BiTHOCHO OCi Z

BiJIHOCHA THYYKICTb IIpY TIO3[JOBXHbOMY 3TMHi BiTHOCHO OCi y

BiTHOCHA THYYKICTb TIPY MO3[OBXHbOMY 3TMHi BITHOCHO OCi 2
h

XapaKTepuCTUYHA [YCTUHA

cepefiHA I'yCTUHA

pO3paxXyHKOBE Hallpy>XEHHs CTUCKY BJIOBX BOTTOKOH

PO3paxyHKOBe HallpyX€eHHS CTUCKY ITifi KyTOM O 10 BOTIOKHA
cepeliHe PO3PaXyHKOBE HANPY)KEHHsA CTUCKY LA NOMMLL elleMeHTa
PO3paxyHKOBe HATIPY>KeHHA CTUCKY KPaifHbOTO BO/IOKHA IIO/ULLi e/IeMEHTa
cepefiHE pO3PaxyHKOBe HANIPYXXEHHSA PO3TATY [/isl IONUI efieMeHTa
PO3paxyHKOBe HANPYXXeHHA PO3TATY KPaiiHbOIO BOTIOKHA IIONHKLLL €/leMEHTa
KPUTUYHE HALIPY)KEHHA 3CUHY

pO3paxyHKOBe HaNPY>KEHHS 3TMHY BifHOCHO TOJIOBHOI OCi y
pO3paxyHKOBe HaNPY>KeHHs 3TMHY BifHOCHO FO/IOBHOI OCi 2
PO3paxyHKOBe HaNPY>KEHHSA 3TMHY TIifj KyTOM Ol IO BOJTOKHA

OChOB€ Hallpy>KeHHH

PO3paxyHKOBe Hallpy>eHHs PO3TATY BIOBX BOTOKHA
pO3paxXyHKOBe HANPY)KEHHSA PO3TATY [ePIIeHAUKYIAPHO KO BOTIOKHA
PO3paxyHKOBe HAIPY>XEHHA CTUCKY CTIHKU

pO3PaxyHKOBE HaIlpy>XeHHSA PO3TATY CTIHKH

PO3paxXyHKOBe HalpyXeHHA 3pi3y

PO3paxyHKOBe HANPY>KEHHSA 3aaHKePYBAHH: Bifi 0CbOBOTO 3yCUINA
PO3paxyHKOBe Hallpy>XKeHHS 3aaHKePYBaHHS Bifi MOMEHTY
pO3paxyHKOBE HaIllpy>XeHHSs 3pi3y Biff 3aKpy4yBaHHA

koedinieHT KoMbiHawii A1 3MiHHOT Aii

KoeQil[iEeHT YMOBHO MOCTiHOI BETNYNHU 3MIiHHOI Ail

MOfanbHUIT KoedillieHT 3aTyXaHHA

7 OCHOBMU IIPOEKTYBAHHA

7.1 Bumorn

7.1.1 OcHosni sumozu

7.1.1.1 [lepen’siHi KOHCTPYKLii MOBUHHI 33{0BO/IbHATU BUMOTHU LIOM0 MeXaHiYHOlI MIITHOCTi, CTilt-
KOCTI Ta [OXeXXHOI 6e3mekn, AKi BusHaueHi y "TexHiuHOMy pernameHTi 6ysiBenbuux Bupo6is, 6yaisens i
crnopyn", satBepixxeHomy [TocrarnoBoto Kabinery Minictpis Ykpainu Big 20 rpyans 2006 p. Ne 1764.

7.1.1.2 [lepes’stHi KOHCTPYKILil BCiX TUILiB OBUHHI 3aJ0BO/IbHATU BUMOTH:

- Hecy4ol 37laTHOCTi, JOBrOBiYHOCTI Ta eKCIUTyaTaliitHol npuaaTHocTi srigHo 3 uumu Hopmamu, a
TaKOX J0JATKOBI BMMOTH, BU3HAY€eHi Y 3aBlaHHI Ha MPOEKTYBaHHA;

— TIOXEXHOI 6e3nexwm srinno 3 JIBH B.1.1-7 Ta IBH B.1.2-7.

7.1.1.3 BBaxkaeTbcs, 1o ocHOBHi mnonoxeHHs [IbH B.1.2-14 nosuHHI 3af0BONBHATUCD O/
ITPOEKTYBaHHA A€PeB’IHMX KOHCTPYKIIil 32 TPaHMYHUMM CTAHAMU Y IIOEJIHAHHI 3 METONIOM koedilieHTiB
6e3nexu, sknit Bukopucrosyerbcsa JBH B.1.2-14 i IBH B.1.2-2 mnsa piit i ix cnony4eHb.
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7.1.2 Ynpaeninns nadiiinicmio

Y pasi 3acrocyBaHHs pi3HMX piBHIB HafiiiHOCTi Lii piBHi HeoOXinHO 3a6e3sneyyBaTH WINAXOM
HaJIeXXHOTO PiBHS AKOCTi MPOEKTHOrO MeHeKMEHTY i BUKOHAHHA BifnoBsifHo o [IBH B.1.2-14.

7.1.3 IIpoexmnuii cmpox excnayamauii i 006208iunicmo
3acrocoByeThbes nonoxenna JIbH B.1.2-14.

7.2 OCHOBHI MOMOXXEHHA PO3PAXYHKY 32 TPAHNYHMMHU CTAHAMM
7.2.1 3azanvni nonoxcenus

7.2.1.1 PospaxyHKkoBi Mofieni [/if pisHUX FPAHUYHUX CTaHIB Y BifMOBITHUX BUNAAKAX BPAXOBYIOTb
HACTYIHe:

- pi3Hi xapaKTepuCTMKM MaTepianiB (HaNpMK/IaM, MillHiCTb i XKOPCTKICTB);

- pisHMit XapakTep po6OTM MaTepiaiB 3a/Ie)XXHO Bifl NMHY Yacy (TPUBANICTh HABaHTaXEHHA, MOB-
3yu4icThb);

- pisHi KIiMaTHYHI YMOBY (TeMnepaTypy, 3MiHy BOJIOTOCTi);

- pi3Hi po3paxyHkoBi Bunaaky (crapii 6yiBHMIITBA, 3MiHY YMOB OOMMpaHH).

7.2.2 I'panuuni cmanu 3a miunicmsio i cmiiikicmio

7.2.2.1 Po3paxyHOK KOHCTPYKLi/l ITOBUHEH BMKOHYBATUCH i3 3aCTOCYBaHHAM HACTYIHUX BENWMYMH
XapaKTEPUCTUK KOPCTKOCTI:

— MM NiHIAHO-TIPYXXHOMY PO3PaxyHKy KOHCTPYKLii, Y AKMX PO3NOALT BHYTPIlIHIX 3yCHU/Ib He 3a/ie-
JKUTb Bifl PO3MOKITY )KOPCTKOCTEN y MeXXaX KOHCTPYKIii (HaNpUK/aj, BCi e/IeMEHTH MaloThb OfHAKOBi
XapaKTEPUCTUKM, WO 3a/eXaThb Bii TPUBAIOCTI HaBaHTaXXeHHs), NOBMHHI 3aCTOCOBYBAaTMCbh CEpENHi
BENMYUHY;

- TIpU NIiHIIHO-TIPY)KHOMY pPO3paXyHKy KOHCTPYKLIii, Y AKMX PO3IIOJi/T BHYTPIllIHiX 3yCUJTIb 3aNIeXKUTD
Bifl PO3MOJiy XXOPCTKOCTEN Y MEXKaX KOHCTPYKLi (Hanmpukam, KOMIIO3UTHI eJIeMEHTH, AKi BKIIOYAIOTh
MaTepianu 3 Pi3HMMM XapaKTEPUCTMKaMM, IO 3a/l€XaTh Bil TPMUBANOCTi HAaBAHTAXKEHHA), MOBMHHI
3aCTOCOBYBAaTUCh IIOBHi CepefiHi BEMMYMHM, MPUBEAEHI 10 HABAHTa)XXECHHA, AKE BUKIMKAE Haitb6inpIi
Hamnpy>KeHHs BiTHOCHO HECy4Oi 3aTHOCTI;

~ AN MiHIMHO-TIPY)XHOTO PO3paxyHKy AeopMOBaHOI KOHCTPYKIil MOBUHHI 3aCTOCOBYBAaTUCh PO3-
PaxXyHKOBI BeIMYMHM, 1O HE 3aJI€XaTh Bifi TPUBANOCTI [jii HABAaHTa)KEeHHA

Ipumirka 1. [ToBHi cepepHi BenuuMHM, NpUBEEHi IO TPUBANIOCTI HABAHTAXEHHA OGYNCTIOIOTLCA 3TiHO 3
7.32.2.2.

IIpumirka 2. Po3paxyHKOBi Be/IMUMHU XapAKTEPUCTUK XXOPCTKOCTI 064MCIIOIOThCA 3rifiHo 3 7.4.1.2.

7.2.2.2 Mopynb 3CyBy Ans 3'€AHaHHA TpU IPaHMYHOMY CTaHi 3a MiuHicTIo i criftkicTio K,, mpmii-
Mal0Tb, fK:

2
Ku =nger ’ (7'1)

me K., — momynb 3cyBy (7.3.2.2).
7.2.3 I'panuuni cmanu 3a npudamuicmio 00 excnnyamayii

7.2.3.1 Jledopmaniii KOHCTPYKLii, CIPUYMHEH] BINIMBOM Aiit (TakuX AK OCbOBi Ta MOMepevHi CUin,
3rMHa/NbHi MOMEHTH Ta KOB3aHHA Y By3/lax) i BOJIOTiCTIO, TOBUHHI 0OMEXXYBAaTUCD i3 BpaXyBaHHAM MOX-
MIMBOCT] YUIKO/PKEHHS [TIOBEPXOHDb MaTepianiB, CTe/b, Mi/IOr, IeperopofoK i 03106/1eHHA, TEXHOMOTiYHMUX
norpe6 Ta 6yAb-AKMX BUMOT 10 30BHIilIHBOTO BUTTIANY.

7.2.3.2 MurreBa aedopMauis, i, (pUCyHOK 12.1) MOBMHHA BM3HAa4aTUCh NpUM HOPMATUBHIN
xoMbiHanil fiJt i3 3acTOCYBaHHAM cepefiHiX 3HaueHb BillOBiAHNX MOLY/IIB NPY>KHOCTi Ta 3CyBY.
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7.2.3.3 IloBHa pedopmauia, u fin (pucyHok 12.1) moBMHHA BM3HAYaTMCh IPY KBasiMmoOCTiHIN
KoMOiHalil miit.
7.2.3.4 SIKII0 KOHCTPYKIIifA BKIIOYAE efeMeHTH abo CKIAfioBi 3 pi3HMM XapaKTepoM MOB3YYOCTi,

noBHa jedopMallisi NMOBMHHA BM3HAYATHCh NPU NMOBHMX CEPENHIX BeNMYMHAX BiNOBIZHMX MOAYIIB
NIPY>KHOCTI, 3CYBY i KOB3aHHA Y BifnoBigHOCTI 3 7.3.2.2.1.

7.2.3.5 [lna KOHCTPYKLiN, 1O BKIIOYAKTh €1€MEHTH, CK/IAJIoBi i 3’€[lHAaHHA 3 OHAKOBUM Xapak-
TEpOM MOB3YYOCTi i 3a MOX/IMBOCTI NiHIHOI 3a/eXXHOCTI MK AifMy i BifnoBigHumu gedopmariamu,
AK CrpollleHHs 7.2.3.3, NoBHi nedopmaii U iy, MOXYTD NpUNMaTUCD, K

uﬁn Zuﬁn,G +ufin,Ql +ufin,Q;’ (7.2)
ae .

U fin,G FUinst,G ,(1 +k def) Py NOCTilHI il G (7.3)
U finQul +u,-,15t’Q‘1(1+\|/2,1 kdef) npu Aii npoBigHOi 3MiHHOI Q) (7.4)
U fin, Qi Flhinst Qi (\y 0,i tWa,i kdef) npu Aisx cynyTHix smiHHux Q; (i> 1) (7.5)
Uinst G » Yinst,Q,1> Yinst Qi — MUTTEBI redopmaii npu aii G, Q;, Q; BirmoigHo;
Vo1 Vo ~ KoeillieHTH KBa3iMOCTiitHOI BeNMYMHM SMIHHMX Jilt;
Vo,i - KoedillieHT! cionyyeHb SMiHHMX Jilf;
kdef ~ HaJlaETbCA Y Tabmuui 8.2 st fepeBUHM i MaTepiasiB Ha OCHOBI JepeBMHM

1y 7.3.2.2.317.3.2.2.4 pna 3’enHanb.

Ipu 3acrocysanHi Bupasis (7.3) - (7.5) koedinientn v, y Bupasax (11.16a) i (11.16b) B EN 1990:2002
He BPaXOBYIOTbCA.

Ipumirka. ¥ 6inbiuiocti BUNaAKiB 3pyuHillle 3aCTOCOBYBATH CITPOILIEHUIT METO,.

7.2.3.6 Ins rpaHUYHOrO CTaHY 3a IPUAATHICTIO O €KCIayaTalil BiJHOCHO KOAMBAHb IIOBMHHI
3aCTOCOBYBATHUCH BiIMOBiHI cepeaHi BeNMUMHUA MOAYITIiB )XOPCTKOCTI.

7.3 OcHOBHI 3MiHHi
7.3.1 [Jii i ennueu HaskonumHbv020 cepedosuuia
7.3.1.1 3azanvri nonoxcenHs

7.3.1.1.1 [JJii, mjo moBMHHI BpaxoByBaTUCh IIPY NIPOEKTYBAHHI, IPUIAMAIOTbCA 3 BiJIIOBIAHMX YaCTUH
JbH B.1.2-2.

7.3.1.1.2 TpuBanicTb HaBaHTa)>XEHH4 i BOJIOTICTb BI/IMBAIOTh HAa XapaKTePUCTUKYM MILIHOCTI i XOpCT-
KOCTi IepPeBMHMU 1 €/IeMEHTIB Ha OCHOBI [IEPEBMHY, i ITOBMHHI BpaXOBYBaTUCh IIPU MPOEKTYBAHHI A
MeXaHiYHOTro ONopy i MPUAATHOCTI A/ eKCIITyaTallii.

7.3.1.1.3 [ToBuHHi BpaxOBYBaTUCh Jiil, CIPUYMHEHI BIUIMBOM 3MiHM BOJIOTOCTI Y AI€PEBUHI.
7.3.1.2 Knacu mpusanocmi Ha8aHmaxeHHs

7.3.1.2.1 Knacu TpuBanocTi HAaBaHTAXKCHHA XapaKTEPU3YIOTbCA BIUIMBOM TMOCTIHOTO HaBaHTa-
JKEHHS, 10 i€ MPOTATOM IIEBHOTO IMepiofyy 4acy BiHOCHO CTPOKY eKcrutyaTauil KoHcTpykuii. s
3MIHHMX AiJl BiIMOBiTHMI1 K/aC NMOBMHEH BM3HAYATUCh HA OCHOBi OLIHKM XapaKTepHOI 3MIHM HaBaH-
Ta)XX€HHA MPOTATOM 4Yacy.

7.3.1.2.2 Jlii noBMHHI BifHOCUTUCH [0 OAHOTO 3 K/IACiB TPUBAJIOCTI HABAHTAKEHHHA, HABEOEHUX Yy
tabnuui 7.1, ang o6UMCIeHb MILTHOCTI i )XOPCTKOCTI.
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Ta6muusn 7.1 - Knacu TpuBanocTi HaBaHTa)XEHHA

Knac TpuBanocti HaBaHTaXKeHHA | INopsinok po3noginy TpMBAIOCTi HOPMAaTUBHUX HABAHTAKEHD
Ilocriiine binbuie Hix 10 pokis
Hosrotpusane 6 micauis - 10 pokis
CepenHboi TpUBanoCTi 1 TMoKIeHDb ~ 6 MicALiB
Kopotkouacne MeH1e HiX OfMH TVMX]IEHb
MutreBe

- Ipumirka. Tlpuxiagy NpusHauyeHHA TPUBANOCTI HABAHTAKEHHA HaBefieHi y Tabnuui 7.2. Ockinbky Kniima-
TUYHI HaBaHTaXXeHHs (CHIr, BiTep) 3MIiHIOIOTbCA 3aJIEXHO Bijl KpaiHM, MPU3HAYEHHSA K/1ACiB TPUBAKOCTI HaBaHTa-
JKEHHA MOXKe 3[iCHIOBATUCD Y HALIOHA/IbHUX AOAATKaX

Ta6muus 7.2 - [Ipuknagy npusHadeHHs TPUBANOCTI HABAHTAXKEHHS

Knac tpuBanocti HaBaHTaXXeHHA ITpuxnajgy HaBaHTaXeHHS
Iocriine Bnacna Bara
HosroTpusane HapaHTa)xenHs npu 36epiransui
Cepennboi TpuBanocTi TumMyacose HaBaHTa)XEHHSA HA NEPEKPUTTS, CHIroBe
Koporkouache Cuirose, BiTpose
Murtrese Bitpose, aBapiiiHe

7.3.1.3 Excnnyamauiiini xaacu

7.3.1.3.1 KoOHCTpyKHiAM MOBMHEH NPU3HAYaTUCh OMH i3 HABEEHUX HIDKYe EKCITyaTaliHux
Knacis.

ITpumirka 1. Cucrema ekcrulyaTaniifiHux K1aciB B OCHOBHOMY Halli/leHa Ha TPU3HAYEHHSA BEIMYMH MIiLIHOCTI
Ta 06uncneHHs KepopMaliiil 3a IEBHUX YMOB HABKO/IMLIHBOTO CEPEfOBUILIA.

Ilpumirtka 2. Indopmania cTocoBHO NMpU3HAYEHHA eKCIIyaTauiiHMX KIaciB Anst KOHCTPYKILiil HaBe#eHa y
7.3.1.3.2,7.3.1.3.317.3.1.34.

7.3.1.3.2 Excninyataniitiuit kaac 1 XxapakTepu3yeTbcs BONOTICTIO MaTepiaiis, 1[0 BiANOBiae TeMITe-
parypi 20 °C i BifHOCHIJ1 BOZOTroCTi HaBKOMMIIHBOTO MOBITPsA, 10 nepepuinye 65 %, TiTbku mekinbka
TVOXKHIB MPOTATOM POKY.

IIpumirka. [ins excriryatanitHoro xnacy 1 cepeiHA BONOTICTb iepEBMHY XBOMHYUX NOPif He nepesuutye 12 %.

7.3.1.3.3 ExcrinyaTaliiHuii Kac 2 XapakTepU3yeTbCs BOJIOTICTIO MaTepiaiB, U0 BiNIOBiaE TeMIle-
patypi 20 °C i BifHOCHI BONOrocTi HaBKONMILHbOTO MOBITP4, 110 nepeBuinye 85 %, TiIbKM AeKinbKa
TUXXHIB TIPOTATOM POKY.

Ipumitka. [[na excnnyaTauitHoro knacy 2 cepefiHa BONOTICTb A€PEBUHM XBOIHMX nTopif He nepesuiuye 20 %.

7.3.1.3.4 Excityatauiiiuui knac 3 xapakTepM3yeTbCs KTIMaTUYHMMM YMOBaMM, L0 IPU3BOLATH O
BUMLIOI BO/IOTOCTI HIXK JI1 €KCNTyaTaliliHOTo K1acy 2.

7.3.2 it i ennueu nHasxonumHv020 cepedosuia
7.3.2.1 Bnaus mpusanocmi HasanmaxeHHa i 601020cmi Ha MiyHiCMb

7.3.2.1.1 ExcnmyaTauiitHuit Kac 3 XapaKTepu3y€eTbcs KNIMaTMYHMMU YMOBaMH, IO NPU3BOAATD A0
BMILIOI BOJIOTOCTi HiX [I/IA €KCIUTYaTaLiliHOro Kiacy 2.

INepexigHi koediuieHTH, 10 BpaxoBYIOTh BIUIMB Ha MIUHICTh TPUBAMOCTi HaBaHTa)KeHHS i BOJO-
rocTi, HaBefleHiy 8.1.3.
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7.3.2.1.2 SIxmo 3’€QHAHHA YTBOPIOETLCA ABOMA AEPEB SHUMU elleMEHTaMM, 1[0 MAIOTh Pi3HY 3anex-
HiCTb XapakTepy po60TM NpPOTATOM Yacy, BU3HAYEHHS PO3PAaXyHKOBOI HeCy4oi 3MaTHOCTi HeOOXimHO
3AiMCHIOBATY TIPU HACTYTTHOMY NepexifHoMy KoedilieHTi:

kmod = kmod,lkmod,z ’ (7-6)
e kmod,l i kmod,Z - nepexinHi KoeillieHTH /1A OBOX flepeB’ THUX eNeMEHTIB.
7.3.2.2 Bnnue mpusanocmi HaganmaxeHHs i 60n0zocmi Ha depopmauii

7.3.2.2.1 [Insa rpaHMYHMX CTaHIB 32 NPMAATHICTIO O eKCIIyaTalil, AKWO KOHCTPYKLis CKNafa€TbCA
3 efleMeHTiB a0 YacTHH, 1O MAIOTh Pi3Hi XapaKTEPUCTUKMU Y 3aN€>XHOCTI Biff 4acy, MOBHI cepeHi 3Ha-
YeHHA MOAYNA NpyxHocTi E,, ... fin » MOLIYTIA 3CYBY Ginean fin 1| MORYNS KOB3aHHA K, fin » AKI BUKOpUC-
TOBYIOTbCA /151 06UMC/IEHHsA NTOBHMX fedopMalliit, HeoOXiHO BU3HAYaTH 32 HACTYIIHUMM BUPa3aMu:

Emcan, in = _Erﬁg&_’ (7.7)
(1 +k def)
G
Gmcan,ﬁn = ﬁ ’ (7.8)
def
Eger

Kser,fin = m’ (7.9)

7.3.2.2.2 [Ina rpaHMYHMX CTaHiB, 332 AKMX PO3NOMIIN KOPCTKOCTEN y KOHCTPYKLUil BIIMBAE HA PO3-
TOJLi 3yCUIb | MOMEHTIB, IIOBHI CepeHi 3HaYeHHS MORYAS IPYXKHOCTI L,y iy » MORYNA 3CYBY G poas fin
i MOZty st KOB3aHHS K, 5, TTOBMHHI 0GYMC/IIOBATUC 32 HACTYITHUMM BUPA3AMM:

2
Ememx,ﬁn = %l (7.10)
G
G — mean , (7.11)
mean, fin (l N \]Izkdcf)
E
Koer fin = 77— (7.12)
ser, fin (1 +y, kdcf)

Be E,eqn — cepenHe 3HaUeHHA MORY/A NPYXHOCTI;

G jean — CEPERHE 3HAUEHHA MOJY/IA 3CYBY;

Ko, — MOLyNb KOB3aHHS;

kaef - xoediieHT Ans ouinky fepopmaiiiit IOB3YHOCT 3 ypaXyBaHHAM BiATOBIHOTO
eKCITyaTaliiHOrO K/1acy;

VY, - KxoedillieHT KBa3inoCTiAHOI BeMIMHM Ail, KA CIPUUUHSE HalbIIbILI HANPyXKeHHS,
BifIHOCHO MiLlHOCTI (AKIIO TaKa [ig 6y/ae MOCTiNfHOI, TO ¥, HeOOXifgHO 3aMiHUTy Ha 1).

IMpumirka 1. Bennuauan kdefHaBeueHi y Tabmmui 8.2.

IIpumirka 2. Benuunu \y , BUSHAYAIOTBCA 3riHO 3 YNHHMMMUM HOPMATUBHUMU IOKYMEHTAMH.

7.3.2.2.3 Y Bumaaxy, AKWO 3’€THAHHSA YTBOPEHO JlepeB’THUMU €IEeMEHTaMU 3 OLHAKOBOIO 3a/IeX-
HICTIO XapaKTepy po6OTH NPOTATOM 4acy, 3HaUeHHS kdefﬂeo6xinno NIOABOITH.

7.3.2.2.4 Y Bumajxy, AKIO 3'€[HaHHS YTBOPEHO [IBOMA €JIEMEHTAMM Ha OCHOBI HEpeBUHMU, WO
MalOTb Pi3HY 3a/IeXKHICTb XapaKTepy po6OTH NIPOTATOM Yacy, 064MCIeHH HOBHUX flepopMaLiit MOBUHHO
BUKOHYBAaTMCh IIPM HaCTYNHOMY KoediuieHTi nedopmautiit k¢ :
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kaop =2 [Kaef 1~ Kaer 2 (7.13)

ne kdef.l i kdef,z - xoediuieHTn gedopMalliit A1 JBOX iepeB’THUX €TIEMEHTIB.
7.4 IlepeBipka meTonoM KoedilieHTiB HagiltHOCTI

7.4.1 Po3paxynkosa éenusuna xapaxmepucmuxy mamepiany

7.4.1.1 PospaxyHkoBa BennunHa X ; XapaKTePUCTUKU MIILTHOCTI IIOBUHHA PO3PaxXOBYBAaTUCD AK

X
Xd =kmod — ) (7.14)

TMm
ne X - XapakTepuCTM4YHE 3HaYEHHS XapaKTepUCTUKM MILHOCT;
Yy - KoedilieHT HapifiHOCTI 32 XapaKTePUCTUKOIO MaTepiany;
kynod — lepexinnmit xoedillieHT, 110 BpaXOBYE BIUIMB TPUBANOCTi HABaHTAXKEHHSI Ta BOIOTOCTI.
Ipumirxa 1. Benuumnnu K04 HaBeneHi y Tabnuui 8.1.
IIpumirka 2. PexoMmeHpoBaHi koedilli€eHTV HamifiHOCTi /1A XapaKTEPUCTMK MaTepiany y,, HaBeleHi y
Tabnuui 7.3.

Tabnuusa 7.3 - PexomennosaHi koedilieHTH HafiiTHOCTI ¥ ), 1A XapaKTepUCTMK MaTepianiB i onopis

OcCHOBHI crIOnyueHHA: Y M
LlinpHa fepeBuHa 1,3
Jlomaro-KneeHa fepeBuHa 1,25
(DaneposaHi munomarepianu, pavepa, OSB 1,2
HepesHo-cTpy»koBi iy (JICIT) 1,3
JBIT TBeppi 1,3
JIBII cepepHbOi TBEPAOCTI 1,3
ABIT (MDF) 1,3
JIBIT M siki 1,3
3’ eaHaHHA 1,3
3’enHaHHs 1epOpOBAHUMU METATEBUMMU TINIACTMHAMU 1,25
ABapiitHi crionyyeHHs 1,0

7.4.1.2 Po3paxyHKOBa XapaKTepUCTHKa XXOPCTKOCTi enemenTa E; a6o G mOBMHHA BUSHAYATHUCD, K

Ed — Emean , (715)
M

G, =Cmean (7.16)
Ym

ne E,ican — CepelHE 3HaUEHHA MOJY/IS MPY>KHOCTI;
Ginean — CEpeRHE 3HAYEHHA MOJIY/IA 3CYBY.

7.4.2 Po3paxyHxosi 3HaueHHA 2eoMemMPUHHUX OaHUX

7.4.2.1 TeomeTpuuHi faHi /14 IoNepeyHUX Nepepisis Ta CUCTEM MOXYTb NPUIAMATUCh AK HOMiHaNbHi
BeNMYMHY 32 crieuudikalisMy Ha BUpobu abo poboumx KpecieHb.

7.4.2.2 Po3paxyHKOBi BeIMYMHN JONYCKiB 32 FEOMETPUYHUMU PO3MipaMu, AKi BCTAHOBIEHO Y LMX
CTaHAapTax, OXOIUTIOIOTb BIVIMBY Bif:

- FEOMETPUYHMX HETOUHOCTEN €/IEMEHTIB;

- pedekTiB KOHCTPYKNLiit Bil BUTOTOB/IEHHSA Ta 3BENCHHA;

- HEOXHOPIAHOCTI MaTepianiB (HaNpuUKa, Cy4KiB).
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7.4.3 Pospaxynkosi onopu

7.4.3.1 Po3paxyHKoBa BenunuuHa onopy R, (Hecy4ol 37aTHOCTi) MOBMHHA BU3HAYATHCh, K

R

— k
R; = kmod ’ (7.17)
™M
Ae Rj - xapakTepucCTMYHE 3HA4YEHHA HECY4Ol 3aTHOCTI;

Yur — KoedillieHT HafifHOCTI A1 XapaKTepMCTMKMA MaTepiany;
Knod— Tiepexifamit koedillieHT, 1[0 BPaxoBye BINIMB TPUBANIOCTi HABAHTA)XEHHSI Ta BO/TOTOCTI.
Ipumirka 1. Bennunnn k,,,,; HaBeneniy 8.1.3.

ITpumirka 2. KoediuienTn HagifiHOCTI AN XapaKTepUCTUK MaTepiany HaBefeHi B 7.4.1.

7.4.4 Ilepesipxa cmamuunoi pieHosazu

dopmu a1 iepeBipKM CTATUYHOI PIBHOBATY Bi/IMOBIIHUM YMHOM 3aCTOCOBYIOTLCS I/Isl PO3PAXYHKY
JlepeB’siHNX KOHCTPYKIiit, HAPUKIaL, Il PO3PaxyHKy aHkephuux Gonris abo mepeBipkm omop, 110
3a3HAIOTD MiAVIOMY Bifl HepO3pi3HuX 6anox.

8 BJIIACTUBOCTI MATEPIAJIIB
8.1 3aranbHi NONOXKEHHA
8.1.1 Xapaxmepucmuxu miynocmi i scopcmxocmi

XapaKTepUCTUKM MIlJHOCTI i )KOPCTKOCTI MOBMHHI BU3HAYATHCh HAa OCHOBI BUIPOOYBaHb [Is TUIIIB
Qiif, BIUIMBY fIKMX 3a3HaBaTMMe MaTepial y KOHCTPYKIii, a60 Ha OCHOBi NOpPIBHAHD i3 TakUMM X
3pasKaMy [iepeBUHI i copTamMu abo MaTepiaraMyu Ha OCHOBI iepeBMHN, 00 HAa OCHOBI HaNEXHUM YMHOM
BCTAHOBJ/IEHUX 3a71€)KHOCTEN MiX PiSHUMMU BIACTUBOCTAMMU.

8.1.2 3anexcnicmo "nHanpywenna-oedopmauii”

8.1.2.1 Ockinbky HOPMATMBHI 3HA4EHHS BU3HAYAIOTHCA 32 YMOBM JIiHIMHOI 3a/IEXXHOCTI MiXK Hampy-
KeHHsAMM i gedopMalliiMu HO pyiHYBaHHS, TepeBipKa MiLIHOCTI OKpEMMX €lIEMEHTIB TaKOX IIOBMHHA
6a3yBaTUCh Ha TaKill iHilHi 3ameXHOCTI.

8.1.2.2 [Ina eneMeHTiB a60 iX OKpeMMX YAacTMH, ILO 3a3HAIOTb CTUCKY, MOXKE 3aCTOCOBYBAaTHCD
He/TiHiHA 3a/IeXHICTD (MPYXHO-TIIACTMYHA).

8.1.3 Ilepexioni xoediuiecnmu miynocmi 0ns excnayamayitinux xknacie i knacis
3a mpueanicmio HA6AHMANEHHS

8.1.3.1 IoBuHHi 3acTOCOBYBaTUCH NepexinHi koedinientn k,,; , HaBefeHi y Tabnnui 8.1.

8.1.3.2 fkmo cnomy4yeHHs HaBaHTaXXeHb CK/IAA€TbCA i3 Mif, IO HA/EXaTb A0 Pi3HUX KiaciB 3a
TPUBAJIICTIO HaBAaHTAXXEHHA, HEOOXifHO BMOMpATH 3HA4YeHHA k,,.; , AKE BiJHOCUTbCA 1O Aii 3 Haif-
KOPOTILOIO TPMBATICTIO, HANpUKIAJ, /A CIOMYYEHHA HABAHTa)XXEHHA BiJl BIACHOI Barm Ta AKOTOCh
KOPOTKOTPUBA/IOTO, TOBMHHO 3aCTOCOBYBATUCh 3HAYEHHA k, o, 1110 BITHOCUTBCSA 10 KOPOTKOTPUBAIOTO
HaBaHTAXXEHHA.

8.1.4 epexioni xoediuienmu dedpopmauiii Ona excnnyamauitinux knacis
TNoBuHHI 3acTOCOBYBaTUCh 3HAYEHHA KOeiLiEHTIB fedopMaLii K ¢, AKi HaBeieHO Y Tabmuui 8.2.

8.2 llinbHa nepeBuHa

8.2.1 Jlepen’ssHi enemMeHTM Kpyrnoro nepepisy noBuHHi Bigmosigatu Bumoram ['OCT 9463 i
[OCT 9462.

8.2.2 Mo>xe BpaxOBYBAaTUCh BIUIMB PO3MIpPY €/1eMEHTA Ha MiL{HICTb.
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8.2.3 15151 nPAMOKYTHOI LIiZIbHOI IepeBUHY 3 HOPMAaTUBHOIO TYCTUHOKO <700 kr/m3 6a3oBa BucoTa
Y k

nepepisy npu 3ruHi a60 wnpyHa (MaKCUMabHMIT PO3MIp Nepepisy) Mpy po3TAry npumMaeTbes 150 Mm.
Jlns BucoT mepepisis i3 LinbHOI fepeBMHUM Tpy 3ruHi abo IWMPUHM TIpM poO3TAry MeHule 150 MM
HOPMATMBHI 3HAYEHHS f,, . » f; 0 x MOXYTb 6yTu 36imblIeni 3acTocyBanHaAM KoedinieHTa ky, 110 BU3HA-

YJa€eThCA, AK
150)"2
k, = min (_) : (8.1)
1,3
ae h - Bucora nepepisy npu 3ruHi abo mMpuHA IPU PO3TAraxX €/IEMEHTA, MM.
Ta6muus 8.1 - 3HaueHHs k4
Kitacu 3a TpMBa/IiCTIO HABAHTAXKEHHA
Marepian E'lfcnnuyaTa— . Hosro- Cepenm;o- Koportko- |
e B TpuBana TpUBana TpUBANIA Lt
LinbHa gepeBuna 1 0,60 0,70 0,80 0,90 1,10
2 0,60 0,70 0,80 0,90 1,10
3 0,50 0,55 0,65 0,70 0,90
Iouiaro- 1 0,60 0,70 0,80 0,90 1,10
K/Ie€Ha epepmHa 2 0,60 0,70 0,80 0,90 1,10
3| 050 | 055 0.65 070 | 090
daneposaHi MaTepiamm| 1 0,60 0,70 0,80 0,90 1,10
LVL 2 0,60 0,70 0,80 0,90 1,10
~ 3 0,50 0,55 0,65 0,70 0,90
QaHepa 1 0,60 0,70 0,80 0,90 1,10
2 0,60 0,70 0,80 0,90 1,10
| 3 050|055 065 | . 070 0.90
0SB 1 0,30 045 0,65 0,85 1,10
1 0,40 0,50 0,70 0,90 1,10
2 030 | 040 0,55 0,70 090
JCIT, ICTY EN 312
YacruHa 4, YactuHa 5 1 0,30 0,45 0,65 0,85 1,10
Yacruna 5 2 0,20 0,30 0,45 0,60 0,80
Yactuna 6, Yactuna 7 1 0,40 0,50 0,70 0,90 1,10
Yactuna 7 2 0,30 0,40 0,55 0,70 0,90
JBII TBepaa 1 0,30 0,45 0,65 0,85 1,10
ACTY EN 622-2 2 0,20 0,30 0,45 0,60 0,80
JIBII, 1 0,20 0,40 0,60 0,80 1,10
Cepenroi TBepnocti 1 0,20 0,40 0,60 0,80 1,10
ICTY EN 622-3
, 2 = - - 0,45 0,80
JBIT, MDF 1 0,20 0,40 0,60 0,80 1,10
JCTY EN 312-5 2 _ _ B 0.45 0.80

8.2.4 [Ina nmepeBMHM, siKa BCTAaHOBJIEHA Ha MeXi IirpOCKOMIYHOCTI i fiKa BIpPOTiXHO BMCyLUEHA Mif

HaBaHTa)XKE€HHAM, 3HAYEHH kdef» HaBefieHi y Tabnuui 8.2, moBuHHi 36inpuryBaTucs fo 1,0.

8.2.5 llInmnosi 3’egnanus nosuHHi Bignosigatn JJCTY prEN385.
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8.3 lowaTo-Kne€Ha fepeBuHa
8.3.1 JomaTo-KneeHi eneMenTn ropuHHi Bignosigat sumoram 'OCT 20850,
8.3.2 Binus po3mipiB enemMeHTa Ha MilTHiCTb MOXe BPaXxOBYBaTUCh.

8.3.3 [Ina MOIIATO-K/IEEHOI JepeBMHM NPAMOKYTHOTO Tepepisy 3a 6a3oBy BMCOTY npu 3ruHi abo
IUMPHHY TIPU PO3TATY MpuitMaloTh 600 MM. [Ina BMCOTH IpM 3rMHi 260 IMPUHM NP POSTATY JOLUATO-
K/IeEHOI JIepeBMHM MeHlle Hixk 600 MM HOpPMATMBHi 3Ha4eHHA f,, 1 f, o MOXyTb 36inblIyBaTUCh Ha
koediLlieHT ky, , TPUITHATUIH, AK

(@9)0.1
kh =min h ]
1,1

(8.2)

ne h - Bucota I 3TMHANbHUX eneMeHTIiB 260 puHa AN pO3TATHYTUX efleMeHTIB, MM.

8.3.4 KpymnHi ummnoBi 3’efHaHHA He MOBUHHI 3aCTOCOBYBATUCH I BUPOO6IB, AKi BUKOPUCTOBYIOTHCA
B eKCIUTyaTallifiHOMY KJ1aci 3, e HallpAM BOJIOKOH 3MIHIOETbCSA Y BY3JIi.

8.3.5 HeobxifHO BpaxoBYBaTH BIUIMB PO3MipiB €/leMeHTa Ha MilHiCTb IIPY 3TMHi NepHeHAUKYNIAPHO
0 BOJIOKOH.

Ta6nuua 8.2 - 3nayeHns kdcfmm JepeBUHH | MaTepia/iB Ha OCHOBI ICPEBUHH

. ExcninyaTayinHmit knac
Marepian
1 2 3
HinvHa pepeBnHa 0,60 0,80 2,00
I[omaTo-KbneeHa AepeBuHa 0,60 0,80 2,00
®auneposani marepianu, LVL 0,60 0,80 2,00
Dauepa 0,80 - -
0,80 1,00 -
0,80 1,00 2,50
OSB 2,25 - -
1,50 2,25 -
OCIT, JCTY EN 312
Yacrtuna 4 2,25 - -
Yactuna 5 2,25 3,00 -
YacruHa 6 1,50 - =
| Yactuna 7 1,50 2,25 -
[OBII tBepaa 2,25 = =
OCTY EN 622-2 2,25 3,00 _
JBIT cepegnboi TBEpAOCTI 3,00 - -
HCTY EN 622-3 3,00 4,00 _
[IBII, MDF 2,25 = -
OCTY EN 312-5 2,25 3,00 _

18



JBH B.2.6-161:2010

8.4 ®daueposaHi nunomarepiamu (LVL)

8.4.2 [lnsn LVL npsaMOKyTHOTO Iepepidy 3 Opi€HTalli€l0 BCIX BOIOKOH LINOHY B OZHOMY HampsiMi
MOBMHEH BPaxOBYBAaTUCh BIUIMB PO3MIpY e/leMEHTa Ha MiLlHICTh NPYU 3TUHI i pO3TATY.

8.4.3 BasoBoiw npu 3ruHi € Bucota 300 mM. JIna BUCOT npu 3ruHi, ki He HopiBHIOWTb 300 MM,
XapaKTePUCTHYHE 3HAUEHHS f,, ; TOBUHHO 36iMburyBaTUCh Ha KOediLienT ky, 110 BUSHAYAETDCH, K

&)
kll = min h 3
1,2

(8.3)

fe h - BMCOTa €fieMEHTa, MM.
$ — eKCTIOHEH11a/IbHa 3aeXHICTb BIUIMBY po3Mipy (8.4.5).
8.4.4 IIpu postary 6a3oBoio € [owxuHa 3000 MM. [l OBXMH NPU POITATY, sKi HE OPIBHIOIOTH

3000 MM, XapaKTepuCTU4HE 3HAYEHHA f, o MOBUHHO 36inbiyBaTHCh HA KOedilieHT K, 10 BM3HA-
4aeTbCs, AK

(3000)5’2
kl =min | ,
1,1

(8.4)

ne I- JOBXXHMHA €1ICMCHTA, MM.

8.4.5 EkcrioHeHlLiaibHa 3a/1eXXHICTb BIVIMBY po3Mmipy s Jyia LVL noBuHHa NpuMitMaTUCD K 3asB/IEHA
Y BiAATIOBiTHOCTi 3 HOPMAaTUBHUMM JOKyMEHTaMM.

8.4.6 KpynHi munosi 3’ennanHs 3rigHo 3 JCTY EN 387 He noBuHHI 3aCTOCOBYBAaTUCH [ BUpo6iB,
AKi BUKOPUCTOBYIOTHCA B €KCIUTYATAL{ifHOMY K/Iaci 3, /e HanpAM BOJIOKOH 3MIHIOETbCA Y BY3JIi.

8.4.7 [Ina LVL 3 opienTtaui€eio BCiX BOJTOKOH IIMOHY B OJIHOMY HanpsMi MOBMHEH BPaXOBYBaTUCD
BIUIUB PO3MIPY e/IeMEeHTa Ha MillHiCTh TIPM PO3TATY NMEPHEHAUKYIAPHO O BOMOKOH.

8.5 IInuTu Ha OCHOBi iepeBUHMU
8.5.1 [TnuTtu Ha ocHOBI AepeBuHM i LVL noBUHHI BifOBIfaTH TEXHIYHUM crieundikaniam.

8.5.2 Ilpu sacrocyanni M’sxux JCIT BOHM MNOBMHHI POSKPINAATUCH BITPOBMMM B'A3AMM i
IIPOEKTYBATHCD i3 BUTPOOYBAHHAM.

8.6 Kneroui peyoBunnu

8.6.1 Knerwoui MaTepianu JAnsA KOHCTPYKIIiji NMOBUHHI 3a0e3neyyBaTy 3’€HaHHA TakKol MILIHOCTi Ta
JOBrOBiUHOCTI, 06 LiMiCHICTh 3’€MHAHHA MiATPUMYBaNach Ha PiBHi BU3HAYEHOrO €KCIUTYaTal[ilfHOTO
KJ1acy MPOTATOM Nepen6ayeHoro CTPOKY eKCIUIyaTawil KOHCTPYKIi.

8.6.2 Kneroui pe4oBMHM, AKI BiANOBiZaIOTh K/1acy | TEXHIYHUX BUMOT, MOXYTb 3aCTOCOBYBAaTUCDH /IS
BCiX eKCITyaTalifiHuX K/acis.

8.6.3 Kreioui peuoBuHy, fAKi BiiNOBIAAIOT Kacy 2 TEXHIYHMX BUMOT, IIOBUHHI 3aCTOCOBYBATHUCD
TIIbKM /IS eKCIUTyaTaliifHuX Kmaci 1 a6o 2 mpyu HEeTpMBAZIOMY BIUIMBI TEMIEpPATypH, 11O MePEBULIYE
50 °C.

8.7 MertaneBi KpinniIbHi eTeMeHTH

8.7.1 MeraneBi KpinuabHi €/leMEHTM IMOBMHHI BifiMOBiZaT BMMOTaM YMHHUX HOPMAaTUBHMX
HNOKYMEHTIB.
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9 JOBI'OBIYHICTD

9.1 CrijikicTs npoTn 6ionoriyHnx opranismis

HepeBuHa i Mmarepianu Ha ii ocHOBi MoBMHHI MaTM ab0 [OCTaTHIO NMPUPOAHY ROBrOBIYHICTH
BignosinHo go JCTY EN 350-2 mist ocobnmBo Hebe3neuroro xnacy (BusHavenoro B JCTY EN 335-1,
OCTY EN 335-2 i ICTY EN 335-3), a6o nigpaBaTich 3axucHiil 06po61li, BM3HaYeHiil BiANOBiAHO 10
JCTY EN 351-11 JCTY EN 460.

ITpumirtka 1. 3axucua 06pobka MoxKe BIVIMBATH Ha MILHICTD i )KOPCTKICTb.

Mpumitka 2. [IpaBuna Bu3HaYeHHA 3axucHUX oOpobok pepeBunu Hasemeni y JCTY EN 350-2,
OCTY EN 335-1, ACTY EN 335-2i ICTY EN 335-3.

9.2 CriitkicTb npoTu Koposii

9.2.1 Meranesi KpinuibHi eeMeHTH Ta iHIUI KOHCTPYKTMBHI 3’€fHaHHS MOBMHHI MaTu HeoOXifHY
KOPO3iitHy CTiliKicTb a60 6yTH 3aXMLIEHMMU Bifi KOPO3ii.

9.2.2 Tlpuknagy MiHiManTbHOTO MPOTMKOPO3INHOIO 3aXUCTy a60 TEXHIYHMX BMMOT A0 MaTepianiB
InA Pi3HUX eKCIUTyaTalifHUX K/TaciB (7.3.1.3) HaBeneHi y Tabmuii 9.1.

Tabmuua 9.1 - Ipuknany MiHiManTbHUX TEXHIYHWX BUMOT 10 3aXMCTY MaTepia/liB KpiTyleHHS TPOTH

KOopo3ii
) Ekcnnyarauiinun kmac?
Kpinnenns
1 2 3
IIssaxu i wypynu 3 d <4 MM He 3acrocoBylorbesa Fe/Zn 12¢¥ Fe/Zn 25¢Y
bontu, Hareni, uBsAxmu i wWypynu He 3acTocosyiornca He 3actrocosylotbes | Fe/Zn 25¢%)
3d>4 MM
Ckobu Fe/Zn 12¢Y Fe/Zn 12¢¥ Hepsxasitoua cranb
Kpinnenns 3 meranesux Fe/Zn 12¢% Fe/Zn 12¢¥ Hep:xasgitoya cranb
nep¢opoBaHMX MIACTUH i CTalIeBUX
MAACTUH OO 3 MM 3aBTOBLIKY
Cranesi niactunm Big 3 MM o 5 MM | He 3acTocosytorbes Fe/Zn 12¢% Fe/Zn 25c%
el il S
Cranesi nnactunu 6inplue 5 MM He sactocoByotbca He sacrocoByrotsca | Fe/Zn 25¢%)
3aBTOBLUKM
) flKwlo0 3aCTOCOBYETbCA Tapsye LMHKyBaHHs, To Fe/Zn 12¢ Heo6xigHo 3aminioBatu Ha Z275, a Fe/Zn 25c¢ Ha
Zn350.
b) Ilnsa 0cobnmBo arpecuBHUX YMOB HEOGXiZHO MepenbadaTyt 3aCTOCYBaHHs IMMOLIOTO TaPAYOro LMHKYBaHHs a6o
HeprKaBilo4oi craji.

10 OCHOBMU PO3PAXYHKY KOHCTPYKIIIN
10.1 3aranbHi MONOXKEHHA

10.1.1 Po3paxyHku NMOBMHHI 3/IifICHIOBAaTUCD i3 3aCTOCYBaHHAM PO3PaXYHKOBUX Mofeselt ([onos-
HIOBATUCD 3a HEOOXIZHOCTI BUNPOOYBAaHHAMM) i3 BUKOPUCTAHHAM BCiX BIATIOBIIHUX 3MiHHMX BENV4MH.
Mopeni NOBMHHI 3 HaNeXXHOI TOYHICTIO BigobOpaxkat pobOTY KOHCTPYKLUIi, BigrnoBimatu saranbHO-
MIPUITHATOMY PiBHIO BUKOHAHHS i HafiltHocTi iHdopMalii, Ha AKiil IPYHTYIOTbCA PO3PAXYHKMU.

10.1.2 3aranbHuit xapakTep poOOTM KOHCTPYKIii MOBMHEH OLIHIOBAaTUChH IIAXOM PO3PAXYHKY
HaC/iAKIB il npu NiHiMHIK Mofeni MaTepiany (Ipy>KHMIT XapakTep po6oTH).

10.1.3 [Ina KOHCTPYKLIif, 3ATHUX Nepepo3NOJINATY BHYTPILIHI 3yCWINA Yepes 3’ €AHAHHSA 3 Bifno-
BiIHOIO TIOAATIMBICTIO, MOXYTb 3aCTOCOBYBAaTUCH NPY>KHO-IITACTUYHI MOJIENI pO3paxyHKy BHYTPillIHIX
3yCHJIb B €/IeMEHTaX.
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10.1.4 Mopeni ans 06GYMCIEHHA BHYTPIUIHIX 3ycHIb Yy KOHCTPYKUii abo ii 4acTMHi NMOBMHHI
BpaxoBYBaTy BIUIMB Redpopmatiiit 3’€[HaHb.

10.1.5 Sk mpaBuio, BiuB fedopMallilil 3’€fHaHb [IOBMHEH BPaXOBYBAaTUCh uYepe3 iX XOPCTKICTb
(HanpumK/aj;, KpyTU/bHY ab0 repefatouny) abo yepes BeNTUYMHM 3CYBY, IO BCTAHOBIOIOTHCA AK QyHKIiA
piBHsI HABaHTa>KEHHA y 3'€IHAHHI.

10.2 EnemeHnTH

10.2.1 [Ipyu po3paxyHKy KOHCTPYKLiif TOBMHHI BpaXOBYBaTUCh:

— BiIXMIeHHA Bif NiHIAHUX pO3MIpiB;

- HEOJHOPIJHICTL MaTepiany.

Ipumirka. Binxunenus Bif ninifiHMX po3MipiB i HeonHopinHiCTb BPAXOBYIOTLCS METOAAMM PO3PaxyHKiB,
HABEAECHUMHY Y HbOMY HOPMAaTUBHOMY OKYMEHTL.

10.2.2 OcnabneHHs y nomnepevHOMY Tepepisi MOBMHHI BPaXOBYBaTMCh MNpU IepeBipui MimHOCTI
€/1eMeHTa.

10.2.3 [TocnabneHHAMY y IOTIEPEYHOMY TEPEPi3i MOXHA 3HEXTYBATH y HACTYTIHUX BUIAIKaX:

- uBsAxM i wypynu & 6 MM i MeHIlle, BCTAHOB/IEH] 6€3 MonepeaHbOro BUCBEPANIOBAHHA OTBODIB;

- OTBOPM Y CTMCHYTIif 30Hi €/IeMEHTIB 3aMOBHEHi MaTepiajioM i3 BUIUMMU XapaKTEPUCTUKAMMU
XKOPCTKOCTI HIX JiepeBUHA.

10.2.4 Ipu ouiHui po6o4oi BemMunuHy TONEPEIHOro Nepepisy y 3’€AHaHHi 3 6araToyncenTbHUMM
3’€IHYBa/IbHUMU e/IEMEHTaMM BCi OTBOPH, AKi 3HAXOAATHCA HA BiICTaHi MO/OBMHY MiHIMaTbHOTO KPOKY
3’€IHYBa/IbHUX €/IEMEHTIB, BIIK/IaAeHOI NapaelbHO BOMIOKHY /JAHOTO MONEPEYHOTO Tepepidy, MOBUHHI
BBAXXATUCh TAKMUMM, L0 3HAXOAATLCA Y LIbOMY Tepepisi.

10.3 3’egnanna

10.3.1 Hecyua 3maTHicTh 3’€[JHAHHA IOBUHHA IEPEBIPATUCH 3 yPaXyBaHHAM CHJI i MOMEHTIB MiX
efleMeHTaMU, sIKi BU3Ha4eHO NpK 3araIbHOMY PO3PaXyHKY KOHCTPYKIi.

10.3.2 Jledopmauis 3’eaHaHHs NIOBMHHA OyTH cyMicHOIO 3 ledpopMalti€ro, IO BU3HAYEHA 3ara/IbHUM
PO3PaXyHKOM KOHCTPYKLI.

10.3.3 PospaxyHOK KOHKPETHOTO 3'€[[HAHHS MOBUHEH BPAaXOBYBaTy XapakTep po6OTH e/leMEHTIB,
1110 yTBOPIOIOTD 3 €THAHHA.

10.4 Bupo6u

10.4.1 3azanvni nonoxeHHsn

10.4.1.1 Po3paxyHOK KOHCTPYKLil TOBMHEH BUKOHYBATNCD i3 BUKOPUCTAHHAM CTATUYHMX MOJENEN,
sIKi BpaxXOBYIOTb 3 JOCTAaTHIM piBHEM TOYHOCTi po60Ty KOHCTPYKLiit Ta O1Op.

10.4.1.2 [Ins paMHUX MOJienelt pO3paxyHOK NOBMHEH BUKOHYBATHCD Y BilnosigHocTi 3 10.4.2 a6o sa
CTIPOLEHMM PO3PAXYHKOM Y BinnosigHocti 3 10.4.3 ans depm i3 3’eiHanHAMYM neppOpOBaHUMM MeTa-
JIEBUMU MIACTMHAMMU.

10.4.1.3 Po3paxyHOK I/IOCKMX PaM i apok 3a ie)OpMOBAaHOI0 CXEMOI0 NMOBUHEH BUMKOHYBaTHUCh Yy
BignosigHocTi 3 10.4.4.

10.4.2 Pamni koucmpyxyii

10.4.2.1 PaMHi KOHCTPYKLil MOBUHHI PO3PaxoBYBATUCh TaK, L[06 NMPY BUIHAYEHHI CUNT i MOMEHTIB
ypaxoByBanmuch fedopmallii eneMeHTiB Ta BY3JiB i BIVIMB €KCLEHTPUCUTETIB OMOp Ta >KOPCTKOCTI
OTMOPHMX KOHCTPYKUil (pucyHok 10.1) mist BUsHaYeHHA KOH]irypauii KOHCTpYKUii Ta MOAeTIOBaHH
€JIEMEHTIB.
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1 - ninig po3paxyHKOBOi MOJiefi; 2 — 0nopa; 3 ~ MPONIT; 4 — 30BHILLHIN €1eMEHT; 5 — BHYTPIlIHIN €/IEMEHT;
6 ~ GIKTUBHMIT 6aTOUHMIA €TeMEHT

Pucynox 10.1 - [Tpuknagyu aHanisy MOf€ENIOBaHHSA €1EMEHTIB

10.4.2.2 TIpu pospaxyHky paM miHii MOfeneil BCiX €/IeMEHTIB MOBMHHI IPOXOAUTYU B KOHTYDi
npodimo enemenTa. [l OCHOBHMX elleMeHTIB, HAIPUK/IaJ, 30BHIlIHiX eneMenTiB depM ninii Mosteneit
NOBUMHHI 306iraTUCA 3 LIEHTPAJIbHUMU OCAMMU €/IEMEHTIB.

10.4.2.3 SAkuio miHii cucTemMu He 36iraloThCs 3 UEHTPATbHUMM OCAMY €JIEMEHTIB, TO Ipu NepeBipui
MILIHOCTi TaKMX €/IEeMEHTiB IIOBMHEH BPaXOBYBATUCh BIIMB €KCLIEHTPUCUTETY.

10.4.2.4 OikTMBHI 6aJIOYHI eTeMEeHTH i NIPYXKHi e1eMeHTN MOXXYTb BUKOPUCTOBYBAaTUCh IIA MOJie-
MIOBaHHSA 3'€QHaHb 3 eKCLUEHTPUCUTETOM Ta onop. OpieHTauis QiKTMBHMX eleMEeHTIB Ta PO3MillleHHS
NpPY)XHMX elleMEHTIB NOBMHHI AKHa6mnKye 36iratics 3 paxruynoo koHpirypanielo Bysna.

10.4.2.5 [Insa niHiHO-TIPY>KHBOTO PO3PaxyHKY BIUVIMB NOYaTKOBMX AedopMauilt i HaBegeHUX Tpo-
TMHiB MOXXHA He BPaxOBYBaTH, AKIIIO BOHYM BpaXxOBaHi Py nepeBipii MILTHOCTI efleMeHTa.

10.4.2.6 Po3paxyHOK paM TNOBMHEH BMKOHYBATUCb i3 3aCTOCYBaHHAM BIfNOBIMHUX BEIVUYUH
JKOPCTKOCTI €71eMeHTiB, Bu3HaYeHux y 7.2.2. XKopcrkicTh GixTMBHMX 6aNOYHMX €eMEeHTiB IIOBMHHA
BiIMOBijaTH peaybHiil XXOPCTKOCTi 3’€/IHaHb.

10.4.2.7 SIkuio xpyTunbHi fedopmalii He MalOTh 3HAYHOTO BIZIMBY Ha PO3IOAII CM/I | MOMEHTIB, TO
BY3/IM MOXKHA BB)XaTH )KOPCTKMMM Ha JIil0 3aKpy4yBaHHA. B iHlUIOMYy BUNIafiKy 3'€HAHHA, AK MTPABUIIO,
BB)KAIOTHCA IIAPHIPHUMU Ha [iI0 3aKpy4YyBaHHA.

10.4.2.8 [TepenaTounuit 3cyB y By3nax, AKILO BiH CYTTEBO He BIUVIMBAE HA PO3NOALT BHYTPIllIHIX CM |
MOMEHTIB, MO>Ke He BpaXOBYBaTUCh MM MEPEBIPIli Mil{HOCTI.

10.4.2.9 3polueHi 3'€gHaHHA, 110 3aCTOCOBYIOTbCA Y PELIITKOBMX KOHCTPYKILifX, MOXYTb MOje-
MIOBATUCh, SIK XXOPCTKi Ha KPY4YeHHs, AKIO ITiJ Ai€l0 HaBaHTa)XeHHA (aKTMYHMI TOBOPOT HE MAE
3HAYHOTO BIUIMBY Ha 3yCU/ANA B efeMeHTaxX. Ll BuMora 3aloBONIbHAETbCA, AKUIO BUKOHYETHCA OfiHA 3
HACTYIHUX YMOB:

- 3polleHe 3’€THAHHA Ma€ Hecydy 3/aTHICTb, AKa BifmoBimae uoHaliMeHure 1,5-kpaTHiil Bif
KoM6iHauii 30cepemkeHOT CUIM | MOMEHTY;

= épomeHe 3’€dHaHHA Ma€ HeCydy 3[aTHICTb, 1O BiATNOBifae LUOHaj/iMeHlIe Hecydiif 3maTHOCTI
Big KoMOiHaiii 30CcepemXeHOI CMIM i MOMEHTY 3a YMOBM, IO HepeB’siHi €eMeHTH He MiANaloTbCs
HarnpY>XeHHAM 3ruHy, 6i1bluM HiX y 0,3 pasa MiITHOCTI efeMeHTa Ha 3TMH, i cTilikicTb Bupoby Gyne
3abe3mneveHa, IKUIO BCi 3'€fHaHHA OYAYTb LIaPHIPHUMM.
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10.4.3 Cnpowsenuii po3paxynox depm i3 3’eOnannamu 3 nepoposanux memanesux naacmux

10.4.3.1 CripoweHuit po3paxyHOK TPUKYTHMX (pepM MOBUHEH 3aI0BOIbHATY HACTYIHI YMOBM:

- BincyTHi 6yab-sKi BXifHi KyT! y 30BHilIHbOMY npodini;

- IIMpWHA ONOP 3HAXOAMTHCA y MEXaX AOBXMHM 4, @ BIACTaHb 4, Ha pucyHky 10.2 He Ginbue
HiX a,/3 a6o 100 MM Bif 6inb1IOT 3 BENUYMH;

- Bucota depmu 6inpua Hix 0,15 BeMuMHM TPONLOTY i B 10 pa3 —~ MaKCMMaIbHOI BUCOTH riepepisy
30BHIIIHbOTO €/IEMEHTA.

a

Pucynox 10.2 - 'eomeTpuuni po3mipu onopu

10.4.3.2 OcboBi 3ycunis B eneMeHTax MOBMHHI BM3HA4aTUCh 32 YMOBM, IO BCi BY3/u 3’eiHaHi
HIapHipHoO.

10.4.3.3 3ruHanbHi MOMEHTU B ONHOIPOTLOTHOMY €7€EMEHTI MOBMHHI BU3HA4YaTHCh 33 yMOBHU,
WO BY3NM 3'€AHaHi WapHIPHO. 3rMHANbHI MOMEHTY B €NEMEHTAX, sKi € HepO3pi3HMMM Ha Jexinbka
NPO/bOTIB, MOBUHHI BU3HAYaTUCh 33 YMOBH, LIO €/eMEHT € 6anKow 3 OJHIEI LIAPHIPHO-PYXOMOIO
OTIOPOI0 Y KOXHOMY By3/i. Brmme mporuHy y Bys/lax i 4acTKOBE 3aIl€M/IEHHA Y 3’€THaHHI MOBMHHI
BpaxoByBaTHCh LUUIAXOM 10 % 3MeHIIEHHs MOMEHTIB Ha BHYTpIlUHIX omopax enemeHTa. MoMeHTH Ha
BHYTpILUHIX ONOpaX MOBMHHI BUKOPUCTOBYBATHUCD /ISl O04MC/IEHHS 3TMHATIBHIX MOMEHTIB Y TIPONbOTAX.

10.4.4 ITnocki pamu i apku

10.4.4.1 3actocoytoTbca Bumory 10.2. Heo6XiaHo BpaxoByBaTu BIUIMB HaBeleHMX NMPOTMHIB Ha
BHYTPIlIHi CM/IM | MOMEHTH.

10.4.4.2 BpaxyBaHHs BIUIMBY HaBeJleHUX MPOTMHIB Ha BHYTPIlHi CHIM 1 MOMEHTU MOXeE Bpaxo-
BYBAaTMCh BUKOHAHHM JIiHI/IHOrO PO3PAXYHKY 32 ie)OPMOBAHOIO CXeMOIO 32 HACTYTTHUX YMOB:
~ BBA)XXAETbCSA, 1O fedeKTn GopMy NOBMHHI BiNOBIaTH TEBHUM NIOYATKOBMM AepOpMaLifM, AKi
3HAXOJATHCA Yepes TPUKIAJaHHs A0 KOHCTPYKIii a6o il BiMOBIXHMX YaCTVMH MEBHOTO KyTa HAXUIY )
CTIi/IBHO 3 IEBHOIO TTOYATKOBOIO CMHYCOINATbHOI0 KPUBM3HOK MK BY3/aMy KOHCTPYKII, 110 BifiNIOBijae
MaKCMMa/NbHOMY €KCLEHTPUCUTETY e€;
- MiHiManbHa BenuuuHa ¢ (B pafiaHax) NOBMHHA MPUIMATHCD AK
¢=0,005gmah<5Mm,
¢ = 0,005 g h > 5 M,

A€ h - BUCOTa KOHCTPYKLii a60 JOBXMHA €/IEMEHTA, M.
- MiHiMa/IbHa BeIMYMHA € TIOBUHHA NIPUIAMATHCH, AK e = 0,0025 l.

TIpuknagy NPUIHATHX IIOYAaTKOBMX BilXM/IEHb y reOMETPIi i IPOTMHAX Bil | HaBefleHO Ha PUCYHKY
10.3.
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0,0025h 0,0025/,

0,0025/,
B

Pucynox 10.3 - Ilpuxnagy npuiAHATUX NOYATKOBMX BiiX1/IEHD Y TeoMeTpil il pam (a) BignmosigHoO 10
CMMETPUYHOIO HaBaHTaXeHH (6) i HecuMeTpuuHOro (B)

11 TPAHWUYHI CTAHM 3A MIITHICTIO I CTIVIKICTIO
11.1 PospaxyHoK ronepeyHuX nepepisis npu fii roT10BHUX HANPYKeHb

11.1.1 3azanvni nonoxenus

11.1.1.2 [igposain 11.1 mowMpoeThCA Ha LiMbHY AEPEBMHY, KICEH] UIIOMaTEpiany a6o Bupobu Ha
OCHOBi JIepeBMHU TOCTIHOTO TONEPEYHOTO Tiepepisy, BOJOKHA AKMX CNPAMOBAHI NMPAKTM4HO Mapa-
feNbHO AOBXUHI eneMeHTa. [IpUITyCKA€ETHCS, IO €/IEMEHT 3HAXOAUTHCH T1ifl Ai€I0 HATIPYXKEHDb Y HANIPAMKY
TiZIbKYM OfIHI€E] 3 I0TO rONIOBHMX Oceit (pucyHok 11.1).

f TN

1 - HanpsM BONOKOH

Pucynok 11.1 - Oci enemenra
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11.1.2 Posmsaz napanenvHo 8010KHaM
[ToBuHHA 3aOBONBHATUCH HACTYITHA YMOBA:

S04 S frod s (11.1)
G, 04 — PO3paxyHKOBe HAIIPYXXEHHs PO3TATY B3[IOBXK BOTIOKOH;

fi.04 — PO3PaXyHKOBMil OTIip PO3TATY B3MOBX BO/IOKOH.

11.1.3 Po3msiz nepneHOUKynsapHo 00 6010KOH
[ToBuHEH BPaXxoBYBaTUCh BIIIUB PO3MipiB €/IeMEHTa.

11.1.4 Cmuck napanenvro 8010KHAM
[ToBuHHa 3aJ0OBOJIbHATUCH HACTYIIHA YMOBa:

Ccod SSeodr (11.2)
G, 0.4 — PO3PAXYHKOBE HANPYXXEHHS CTUCKY B3JIOBX BOTOKOH;

feo.4 — PO3PaXyHKOBMII OTHp CTUCKY B3/JOBXX BO/IOKOH.

IIpumirka. IIpaBuna cTOCOBHO CTIMIKOCTi €l€eMEHTIB HaBefeHo y 11.3.
11.1.5 Cmuck nepneHouKyasipHo 00 6010K0H
11.1.5.1 [loBMHHA 3a0BONLHATUCH HACTYITHA YMOBa:

O .90.d Ske90 fe.00.d > (11.3)

O, 99,4~ POSPAXYHKOBi HANpY>XeHHsl CTUCKY Y 30HI KOHTAKTY HepHEeHAUKYIISIPHO 10 BOMIOKHA;
fe.90.4 — PO3PaXYHKOBUIA OIIip CTUCKY TEPIEHANKY/ISPHO A0 BOJIOKHA;
k. 9o - KoedillieHT, 10 BpaxoBye KOHQITypallilo HaBaHTAXKEHHA, MOXK/IUBICTb PO3KO/IOBAHHS

i crynidb cTUCKaNMbHUX AedopMaliiit.

11.1.5.2 Y pasi, sIKIJ0 He 3aCTOCOBYETbCA KOHQIrypania eneMeHTa, HaBefleHa Y HACTYIMHUX Hif-

posainax, 3HaueHHs k. gy MOBUHHO MpMiMATUCh 1,0. Y 3a3HaueHMX BUMA[KAX 3HAYEHHA k. g9 MOXKE 6yTH
10 rpaHMyHOl BenuuuHu k, o9 = 4,0.

Mpumitka. AKuio sacTocoByeTbcs Ginbule sHadeHHA K, g | 30Ha KOHTAKTY MPOCTATAETHCSA HA BCIO LWIMPUHY

eneMenTa b, pesynovryioua nedopMaris CTUCKY IPU IPAaHMYHOMY CTaHi 3a MiLHiCTIO Gyle CTaHOBUTH NPUOIUIHO
10 % Big BucoOTH Nepepi3y e/leMenTa.

11.1.5.3 Ins BinbHO o6neproro 6ano4HOro eneMeHTa (pUcyHOK 11.2) koedilieHT k, g9 BUSHAYAIOTH

3a HaCTYMHMMMU BMpa3aMu.

ne

- SIKLIO BifACTaHB Bifi TpaHi onopu 10 KiHUA 6anxu a; < h/3, 10

l h
koon=[238-—|[1+2], 114
€90 ( 250)( 121) (11.4)

— U1 BHYTPiIHbOI OIIOpy

! h
kooo=[2,38 —— |[1+ 2], 115
90 ( 250)( 61) (11.5)

/- AOBXXMHA KOHTAKTY, MM;

h - Bucota nepepisy, Mm.
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EEEERRRRR ! HHHKHH‘;

,
1 —>b|~—
..a.l.‘ ]

Pucynok 11.2 - Banka Ha onopax

11.1.5.4 Ina enementa 3 h < 2,5b , sAxkuwo 30CepefiXKeHa CuIa, WO NEPENAETHCA Ha BCIO IIMPUHY

efeMeHTa b, npumknaziena 6esnocepeHbo A0 OfHiel nnoumHM i yepes Gesnepepshe abo AMCKpeTHe
06nMpaHHsA [0 MPOTUIIEXHOI CTOpoHU (pUCyHOK 11.3), koediLieHT k, ¢y BU3HAYAIOTb BUPA3OM:

l [ \0S
kC,90 :(2,38 —EJ (—elij N (116)
ne lef - dakTH4Ha OBXMHA po3nofiny, MM (11.1.5.5);
) ~ BOBXXMHA KOHTAKTY, MM (pMUCYHOK 11.3).

1:3‘

i
Lz B

il ,
l

a - b/h £2,5; 6 - cyninbHa onopa; B - AMCKpeTHa Of10pa

Pucynok 11.3 - BusnaueHHs pobounx JOBXMH IS €/IeMEHTIB
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11.1.5.5 Po60ua OBXMHA NIPUK/IAJIAHHA HABAHTAKEHHS | ¢ TOBMHHA BUSHAYATUCH 32 NIHI€I0 PO3TIO-
NNy Hampy>keHb, kA Ma€ BEPTUKAAbHMIA Haxun 1:3 o BMCOTI nepepisy h, ane obmexeHa BiCTaHHIO a/2
Bi1 6yab-AKOTo KiHusA, a6o BiacTaHHIO [,/4 Bill 6yaAb-AKoi Mpunernoi crucHyToi 3oum (pucyHok 11.3 a, 6).

Jins ocobnMBUX BUNAAKIB PO3TALIYBAHHSA CUJI, HaBEJICHUX HIDKYE, po6oya TOBXMHA CTAHOBMTD:

— [N HABAHTaXKEHD, TIPU/IEITIUX [0 KiHIIA €/IeMeHTa (pucyHok 11.3 a)

. : . . 2
— SAKW[O BIACTAaHDb B1J] TPaH1 30CEPEIXKEHOTO HaBaHTAa>XeHHA O KIHUA €/IEMEHTA d CTAHOBUTDb >Zh >
3

(pucyHok 6.3 6)

Iy =1 +33’1; (11.8)

ne h - BucoTa nepepisy enementa abo 40 MM; mpuitMaeTbca 6inbliua 3 BETM4NH.

st eNneMeHTiB 3 UCKPETHUMM OTIOpaMy 3a YMOBM, 10 4 2 h i I} 2 2h (pucyHok 11.3 B), poboya
ROBXXMHA OOUYMCTIIOETCA, K

lcf =O,5(l+ls +2‘3ﬁ) (11.9)

ne h — BucoTa nepepisy enemeHra a6o 40 MM; IPUIMAETHCA Ginbilia 3 BEMUINH.

11.1.5.6 [Ins eneMeHTa 3 BUCOTOIO Tiepepisy h > 2b, 3aBaHTaXKEHOTO 30CEPEIKEHOI0 CTUCKANBHOIKO
CHMJI0I0 3 IBOX MPOTU/IEXHUX CTOPIH, K [OKa3aHO Ha PUCYHKY 11.46, a60 CTUCKaNbHOIO 30Cepe/KEHOI0
CUIOK 3 OfHi€l CTOpPOHM i MOCTiliHOK onopoio 3 iHwoi (pucyHok 11.4a), xoedilieHT k. g9 MOBUHEH
06UYMCTIOBATUCH TIpK 3a6e3MeyeHHi BUKOHAHHS HACTYTTHMX YMOB:

- CTUCKaJIbHA CU/IA TIPUK/IafieHa 110 BCill MpPUHi b enemenra;

— IOBXXVMHA 30HM KOHTAKTY | MeH1ira 6inb1noi 3 BenmuumH h abo 100 mm:

l
ke 90 =e—[f, (11.10)

me | - mOBXMHA 30HM KOHTAKTY 3TiHO 3 PUCYHKOM 11.4;
lef ~ ¢pakTM4Ha IOBXKMHA PO3MOJIITY 3rifHO 3 PUCYHKOM 11.4.

dakTN4YHA [OBXKMHA PO3NOJiNY He IOBMHHA IOLIMPIOBATUCD GiNblie HiX Ha [ a60 3a rpaHb AOBXUHY
30HY KOHTAKTY.

11.1.5.7 [Insa eneMeHTiB, UNA BUCOTA Tepepisy 3MIHIOETbCA MiHINHO 3a onopy (HanpuKIaj, HUXKHI
nosicy hepM y OIOPHOMY BY3ni), h IOBMHHA OPIiBHIOBATY BUCOTI eemeHTa 6inst oci onopy, a GakTiuHa
JOBXKMHA l,r HOPIBHIOE IOBXMHI KOHTAKTY l.
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b=t et
i m
By 13
:h ';-4—7 ' f——_r
il il
L AR
ot

::: 1:3 -.‘.r:.' '*.‘_.‘
- e = ~ |2h 2h=5b

6

a - b/h > 2,5 npu cyuinbHiit onopi; 6 — npy MCKpeTHil onopi

PucyHox 11.4 - BusHaueHHA po604nx JOBXMH /sl €/IEMEHTIB
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11.1.6 32un

11.1.6.1 [ToBuHHI 3a0BONBHATUCH HACTYITHI YMOBU:

(o) : O
m,y.d +k, m,z,d <1, (11.11)
fm,y,d fM,Z»d

a o
k, m,y.d " m,z,d <1, (11.12)
fm,y,d fm,z,d

€ G, y.d>Om,z,d ~ POSPAXYHKOBI HAPYXKEHHA 3TUHY BIRHOCHO FONIOBHUX OCEH, AK ITOKa3aHo
Ha pUCYHKY 11.1;
fm,y,d’ fm,z,d — BiINOBiJHI PO3PaXyYHKOBI1 ONIOpY Ha 3TUH.
Tpumirka. KoediwieHT k,, BpaxoBye nepeposnofin HanpyXeHs i BIVINB HEORHOPIHOCTI MaTepiasny y mone-
peyHOMY Tepepisi.

11.1.6.2 3nayueHHs KoedillieHTa k,,, TOBUHHI PUIAMATUCD:
— 1A TiNbHOT IepeBUHM, KIe€HO] flepeBuHN i PpaHepoBaHyx munoMatepianis (LVL)
AN NPSAMOKYTHMX mepepi3iB -k, = 0,7;
[T iHIIMX NepepisiB - k,, = 1,0.
Ilns pewTy KOHCTPYKLiitHMX BUPOOiB Ha OCHOBI lepeBMHM Ta BCiX nepepisiB k,, = 1,0.
11.1.6.3 Heo6xifjHO BUKOHYBATH MepeBipKy 3a yMoBoIo xutkocti (11.3).
11.1.7 3cys

11.1.7.1 JIns 3cyBy 3 KOMIIOHEHTO HAaNpPY>KeHb MapasneNbHOI0 BOTOKHY (pUCYHOK 11.5 a), a Takox
JUIsA 3CYBY 3 060Ma KOMIIOHEHTaMU HAIIPY)XeHb IIepIeHIUKYIAPHO JI0 BONOKHa (pucyHOK 11.5 6) noBuHHa
3aJOBO/IbHATUCH HACTYITHA YMOBa:

TaSfoas (11.13)
Ae T, - pO3paxyHKOBE HaNPY>XEHHHA 3CYBY;

fy.4 — PO3PaXyHKOBMIA OIIip 3CYBY A1 KOHKPETHUX YMOB.

IIpumirka. Po3paxyHKOBMI1 OMip 3CYBy NPy KOUYEHHi MPUONMN3HO JOPIBHIOE MOABIiHIM BeNMUMHi ONOPY Ha
PO3TAT NePHEeHANKYIAPHO IO BOTOKHA.

~. 2

a 6

Pucynok 11.5 - EnemeHT i3 CK/Ia0BOI0 HAaIIPY)KeHHS 3CYBY, Tapa/IeNIbHOI0 BONOKHY (a);
efleMeHT 3 060Ma KOMIIOHEHTaM1 HanpyKeHb (6), IepreHAUKYIIPHUMYU KO BOTIOKHA (3CYB KOYEHHS)
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11.1.7.2 Bins onop BHECKOM y 3arajibHe 3yCWIIA 3CYBYy 30CepefKeHoi cunu F, mo i€ Ha BepXHIO
CTOpOHY Ganku B Mexax Bifcradi h abo h, Bij rpaHi omopu, MOXHa 3HexTyBaTH (PUCYHOK 11.6).
Jlns 6anok i3 Bpy6aMu Ha OMopax Take 3MEHIIeHHsS 3yCU/b 3CYBY 3aCTOCOBYETBCSA, AKIIO BPY6 3HaXo-
IBMTbCS 3 IPOTUIIEXKHOI BijJi OTIOPYM CTOPOHMU.

h

hy

e R =R - R === R

4 ) L f—»‘dz‘,f

Pucynok 11.6 - YMoBM Ha 0110pi, 3a AKMX MOXXHA 3HEXTYBATH 30CEPEIKEHOI0 cumnow F
NpY BU3HAYEHHI 3yCU/Ib 3CYBY

11.1.8 Kpyuenna

11.1.8.1 [ToBuHHi 3a0BONBHATUCH HACTYIHI YMOBU:

Ttor.d < Kshape fr.d > (11.14)
npu
1,2
Kshape = Lroash (11.15)
min b
2,0

L

le T,, 4 — PO3PaxyHKOBe HaNpYXXEHH: NPy KPYYeHHI;

fod - PO3paxyHKOBMII Omip 3CYBY;

ks,mpe - koe(illieHT, 1110 3a/eXUTh Bifi GOpMU IIONIEPEYHOTO Nepepisy;
h — GinpIIKIT pO3Mip MTOTIEPEYHOTO Nepepisy;

b — MeHLINI po3Mip NOMepeYHOro nepepisy.

11.2 Po3paxyHOK nmonepeyHmux nepepi3iB Ha il0 CKTaAHOTO HAIIPY>KEHOT'O CTaHy
11.2.1 3azanvni nonoxcenns

11.2.1.1 TIligpo3min 11.2 3acTOCOBYETbCA [ MPAMOI LiIbHOI JepeBMHM, HOIATO-KAEEHOI abo
KOHCTPYKLiTHMX BUPOOiB Ha OCHOBi JepeBUHM IOCTIHOTO IIONEPEYHOro IIepepisy, BONOKHA AKOI
IPaKTUYHO MapanenbHi JOBXWHI eneMeHTa. [Ipunyckaerbes, 10 eeMeHT NifaeTheA Ail HaIPYXXEHb Bif
CK/TaHUX [iit b0 HanpYy>KeHb, 110 AiFOTb Y HAPAMIi IBOX a60 TPbOX J10r0 rOIOBHUX OCENt.

11.2.2 CmuckanvHi HanpyxenHs nid Kymom 00 80710KHa

11.2.2.1 [ToBMHHA BPaxOBYBaTHCh B3AEMOisi MiXK CTUCKA/IbHMMM HATIPY>KeHHAMM Y IBOX abo Ginpire
HamnpsMax.
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11.2.2.2 CTHCKaNbHi HAaNPY>KeHH Mif KyTOM 0L 10 BONOKHA (PUCYHOK 11.7) MOBMHHI 3aJ0BONIbHATH
HACTYIHi BUpas3u:

. < fc,O,d

¢,0,d f ’
_ 2604 in? o + cos® o

(11.16)

kc,90 fc,90,d

fe O, . 4 — CTMCKa/lbHi HaNpy>KeHHA M KyTOM O 10 BOIOKHA;
k. g9 - KoediwieHT, HaBeneHuit y 11.1.5, AKnit BpaxoBY€ BI/IUB Oynb-AKMX HANIPY>XEHb,

NEPNEeHANKYTAPHUX IO BOJIOKHA.

cSC(X,

>

(04

PucyHoxk 11.7 — CruckanbHi HaNpY>KeHHS MiJ KYTOM J{0 BO/IOKHA

11.2.3 CninvHta 0ist 32uny ma 0cv08020 po3mszy

11.2.3.1 TToBMHHI 3aI0OBONBHATUCH HACTYIIHI YMOBM:

0-t,O.d Gm,y,d csm,z,d
+ +

Kom <1, (11.17)

fm,z,d

ft,O,d fm,y,d

O4,0,d Oumyd Smazd
PO Lk, E o R o, (11.18)

ft,O,d fm,y,d fm,z,d

11.2.3.2 3acTOCOBYIOTbCS BeMMumHM K, , HaBezleHi y 11.1.6.
11.2.4 CninvHa 0ist 32uHy ma 0606020 CMUCKY

11.2.4.1 [ToBuHHI 3aOBONBHATUCH HACTYIIHI YMOBU:

2

(e} (o} o

0,d d z.d ,

‘ + Pk, 2 <, (11.19)
fc,(),d fm,y,d

fm,z.d

G,.i G’, G,,d
c0d | g —mrd  Tmad o, (11.20)

fc,o,d fm,y,d fm,z,d

11.2.4.2 3aCTOCOBYIOTbCA BeTMYMAN K, , HaBefleHi y 11.1.6.
11.3 CriftkicTb eleMeHTiB
11.3.1 3azanvni nonoxcenns

11.3.1.1 3ruHanbHi HaNpyXXeHHs, CIIPUYMHEHI NMOYATKOBOK KPUBU3HOMW, EKCLEHTPUCUTETAMM i
MPOTrMHAMM, 140 BUHMK/IM, TIOBUHHI BPaXOBYBaTUCh Ha AOMATOK [0 HAaNpyXeHb Bifl 6ynp-sKoro mnore-
PeYHOrO HaBaHTaXKEHHA.
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11.3.1.2 CriifKicTb KOJIOH i MOniepeyHa CTifKiCTh Ha KpyYeHHsA MOBMHHI NMepeBipATHUCD i3 3acTOCy-
BaHHAM HOPMaTUBHUX XapaKTepUCTUK, HAPUKNAL, Eg s.

11.3.1.3 CriiixicTh KONOH Ha Mil0 CTUCKY 260 CIiNbHY Ail0 CTUCKY i 3rMHY NOBUHHA MEPEBIPATUCH
BignoBimHO 10 11.3.2.

11.3.1.4 TlonepeyHa CTifiKicTb Ha Kpy4eHHsA 6anoK Mif Ai€l0 3riHy abo CMiIIBHO 3TMHY Ta CTUCKY
MIOBUHHA NEpPEBipATUCH BiANOBigHO Ao 11.3.3.

11.3.2 Cmiiixicmv xonon Ha 0iro cmucky a6o cninvHy 0ito cmucky i 3zuny

11.3.2.1 BigHocHa rHyYKicTh NIOBMHHA BU3HAYATUCh, AK

A
Mrety =—2 ’j;f—"" (11.21)
n 0,05

}"z fc 0.k
relz = == (11.22)
m \ Eo,05
ne Ay ik, y - THYYKiCTb NIPYU 3TMHi BiTHOCHO Oci ¥ (TIPOTMH y HANPAMKY OCi z);
A, i, , ~ THY4KiCTb IIpY STUHI BITHOCHO OCi Z (TIPOTUH Y HANIPAMKY OCi y);
E 05 - ITATUBIICOTKOBA BeIMYMHA MOAY/IA TIPYXKHOCTI MapaeNibHO BOMOKHAM.

11.3.2.2 fIKwo 3HaYeHHs THyYKoCTi A, < 0,3 1A
HATH Bupasu (11.19) i (11.20).

rel,y = 0,3, TO HaNIPY)KEHHS MOBMHHI 32[J0BO/b-

11.3.2.3 Y Bcix inmmx BUMazgKax, axi 6yAyTb 3poCTaTy BHACMiIOK POIMHY, IOBUHHI 3aJOBO/IbHA-
TUCA HaCTYIHi yMOBU:

c c o
¢,0.d mpd g —mad (11.23)

kc,yfc,O,d fm,y,d fm,z,d

o, c c
SO0y 2L el (11.24)
kC,ch,O,d fm,y,d fm,z,d
1
ne kc'}, = s (11.25)
ky + k3 -2,
kez = 21 —, (11.26)
k, +\/k2 T el z
2
k, =0,5(1 +Be (Rrar,y —0.3) +x,c,_y), (11.27)
2
k, =o,5(1 +Be(Pyerz —0,3) + 7»,31,2), (11.28)
Bc - koedilienT ana eneMeHTiB y MeXXaX NPAMONIHIHOCTI, BUSHaYeHMX y pospini 10:

0,2 ana CyuinbHOI iepeBUHU

Bc ={ (11.29)

0,1 nna xneeHoi nepeBunu i LVL
k, - HaBemeHoy 11.1.6.
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11.3.3 Banxu nio dieto 32uny a6o cninvHo10 0i€i0 32uny i cmucky

11.3.3.1 CriiikicTp Ha nonepeyHe Kpy4eHHs MOBMHHA MepeBipATUCh IIA 060X BMUIAJKiB, KOMK
BMHMKAE TibKM MOMEHT M, BITHOCHO OCi y, i Ipu CMiNbHiit Ail MOMEHTY M, Ta cruckanbHoi cnm N, .

11.3.3.2 BigHocHa rHY4KicTb IIpM 3TMHi ITIOBMHHA NPUIIMATHCB, K

fm,k

) (11.30)

rel,m
G crit

Ie Gy crir — KPUTUUHE CTUCKATIbHE HAMIPY>KEHHS, 06UMC/IeHe 3TifHO 3 K/TACMYHOIO TEOPI€lo CTIAKOCTI
IIPY 3aCTOCYBAHHi I’ ITUBiICOTKOBUX BETMYMH XKOPCTKOCTI.
Kpuruuni cTuckanbHi Hanpy>XeHHA MOBMHHI BUSHAYATUCD, AK
My,crit _ n\/EO,OS IZGO,OS Itor

Sinerit = , (11.31)
w, leny

ne Egos- BenuuMHa MOAY/A NpyxXHOCTI ipyu fedopmarii, wo aopixioe 0,05 %;
Gpos - BenMuYMHA MOMY/A 3CYBY ITpM 3CYBi, 1o fopisHIoe 0,05 %;

I, - MeHule 3HaYEHHS MOMEHTY iHepLii BITHOCHO Oci Z;
Ii,, — MOMeHT iHepuil Kpy4eHHs;
ly - po3paxyHKoBa IOBXMHA 6a/IKH y 3a7IEXKHOCTI BiJi yMOB 06TMpaHH i KoHirypauii

HaBaHTa)XeHHA BifgIoBigHo mo Tabmuui 6.1;

W, - 6inblue 3HaYEHHS MOMEHTY OMOPY BiHOCHO Y.
[l XBOHMX MOPIf 3 Li/IbHUM IIPAMOKYTHUM I1€PEPi3OM G, ,;; TOBMHHI BUSHAYATHUCD, K
0,78b
Smerit = hl E(),OS > (11.32)
o
me b - mmpuHa Ganku;
h - Bucota 6anku.

11.3.3.3 Y Bunanky, Komu jii€ TilbKi MOMEHT M, BITHOCHO "CHIBHOI OCi” y, HaNpy>XXeHHS NOBUHHI
3aJJ0BOJIbHATUCSA BUPA3OM

Omd SKerit fona > (11.33)

le o, 4 - PO3PaxXyHKOBi 3TMHANbHI HANPYXXEHHS;
fo 4 — PO3PaXYHKOBMIT OIIp 3rMHY;
k. - xoediui€eHT, 110 BpaxoBye 3HMKEHHA ONOPY 3TMHY BHACHIAOK BUIyYyBaHHS i3 IVIOLIMHHM.

Ta6mnua 11.1- PospaxyHkoBa BOB>XMHa AK CHIBBiTHOLIEHHA [0 IPONbOTY

Tun 6anku Tun HaBaHTa)KeHHsA Ly 11 2)
ITocriitHuit MOMEHT 1,0
banka Ha gBox onopax | PiBHOMipHO po3mnozineHe HaBaHTaXKeHHS 0.9
3ocepeqKeHa CUM y CepeiMHi NPONbOTy 0,8
PiBHOMipHO po3nofineHe HaBaHTaXKeHHA 0,5
| Konconp _ —
| 3ocepemxena cuna y BiTbHOMY KiH1li 0,8
12) CriiBBigHOLIEHHA MiXK PAaKTUHHOIO JOBXUHOI leri nponboTom I € 0brpynToBanuM mna 6anox i3 3akpinaeHuMu
| BiAl KpyueHHs omopamu i HaBaHTAXeHHAM BiNd LeHTpa Baru. KO HABAHTAXKEHHS NpUKNafeHe A0 CTUCHYTOL
rpaHi 6anku, l,r36inburyeTbes Ha 2k, MpU HABAHTAXXEHHI {0 PO3TATHYTOI rpaHi 6ankyu Moxe 36inbIIyBaTHCh Ha
0,5h.
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11.3.3.4 [Ina 6anox i3 MOYAaTKOBMM BiIXWAEHHAM BiJ MPAMONIHIMHOCTI i3 NIOWMHMY B MeXax
rpaHulib, BUSHAYEHUX y pospini 10, k ,;, MOXe BU3HAYATHCD i3 BUpa3y

1 s )u,e,’m £0,75
1,56 — 0,75\ s 0,75< A <1,4
Bc - J rel,m rel,m (1 1.34)
1
2 g 1,4< Krd’m
rel,m

11.3.3.5 Koediuient k,,; mna 6amox Moxxe mpuitMaTuch 1,0, AKIO MepeMillieHHs iX CTUCHYTUX
rpaHei BUK/IIOYEHO Ha BCill HOBXKMHI, | BUK/TIOUEHI TOBOPOTH Bijj KpyYeHHs Ha OTIOpax.

11.3.3.6 ¥V Bunanxy, Konu Ma€ Miclie CIliZIbHa Aist MOMEHTY My BiTHOCHO "cMBHOI" OCi y i cTHCKaD-
HOI cunu N, , Hanpy>KeHHs IOBUHHI 3a[I0BObHATY HACTYIIHY YMOBY:

2
Omd |, _Sed <, (11.35)
kcrit fm,d kc,z fc,O,d
Je O, , = PO3paxyHKOBi 3TMHA/IbHI HANPYXXEHHS;
O, 4 — PO3PaxyHKOBi CTUCKa/IbHi HalIpy>KeHHS;
fc 0.4 — PO3PaxyHKOBHIt ONip CTUCKY Mapae/bHO BOMOKHAM;
k., - BusHauaerncs 3a Bupasom (11.26).

11.4 Po3paxyHoK nonepeyHux nepepisis eneMeHTiB 3MiHHOT a60 kpuBoniniitHol popmu
11.4.1 3azanvni nonoxcenns

11.4.1.1 Heo6xiaHo BpaxoByBaTy BIUIMBY CITIIBHOI Iii OCbOBOT CU/IM Ta 3TMHATIBHOTO MOMEHTY.
11.4.1.2 BignosiaHi yacTuHM HeoOXinHO nepeBipuTy 3a 11.2 i 11.3.

11.4.1.3 Hanpy>xeHHs y nonepeyHoMy nepepisi Bifj 0CbOBOI CH/IM MOXKHA BU3HAYATH, SIK

N
Oy =—, (11.36)
A
e Oy - OCbOBE HaNpPYXXEHHS;
N - ocboBa cuia;
A - muUIolLa NOMepeyHOro nepepiay.

11.4.2 Odnocxammni 6anxu
11.4.2.1 Bunus Haxuty Ha 3TMHANbHI HAMIPY)KEHHA MapanebHO IIOMWMHI NOBUHEH BPaXOBYBATHC.

11.4.2.2 Po3paxyHKOBi 3rMHa/bHi HAIPY)XXEHHAGC,, 410, ¢ 4 (PUCYHOK 11.8) MOXYTb IIPMIIMATHCD.

AK
6M,
bh?

Y Haitbinbw BigganeHoMy BONOKHI MOXM/IOI TPaHi HANPY)XEeHHA MOBUHHI 3aOBONBHATH HACTYITHI
YMOBM:

CSpod “Omo0d ~ (11.37)

0-m,a,d Skm,otfm,d ’ (11.38)

e © — pPO3paxyHKOBe 3TMHaNbHe HAMIPY)XXeHHA IiJJ KYTOM 10 BO/MOKHQ;
m,o,d
fmd — PO3DaxyHKOBMII OTip 3TUHY;
ki, - TMOBMHEH O6YUCIIOBATUCE:
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— [UI pO3TATYBa/IIbHUX HAIIPYXEHb, apa/ie/IbHNX MOXMUiit rpaHi,

km,n = > (11.39)
2 2

fm,d t fm,d

tan2 o

0’75fv,d ft,90,d

- /1A CTUCKAZIbHUX HaTPY>KeHb, Napane/IbHUX MOXWUIil rpaHi,

1
Kys.m = = =, (11.40)

fm,d fm,d
tano +

l’sfv,d ft,90,d

’tan2 o

O, e, | I‘_

A
1 c’m,(),dl

1 - nonepeynuit nepepis

Pucynok 11.8 - OnHockaTHa 6anka

[

11.4.3 [leockammi, xpueoninitini ma 3 eunyxknum zpebenem 6anxu
11.4.3.1 Lleit MyHKT 3aCTOCOBYETbCA TiTbKM [/ AOLLATO-K/€EHOT AiepeBuHM Ta LVL.
11.4.3.2 Bumorn 11.4.2 3aCTOCOBYIOTbCA IO TUX YaCTUH 62Ok, AKi MalOTb OMHOCTOPOHHII CKaT.

11.4.3.3 Y 30Hi rpe6ens (pucynok 11.9) 3aruHambHi HaNpy>XeHHA TIOBMHHI 3aJOBO/IBHATY HACTYIIHY
YMOBY:
Om.d Sk"fm,d 2 (11-41)

me k,- BpaXoBye 3MeHLIEHHS MILJHOCTi BHAC/i{OK 3TMHY JIUCTIB IPY BUTOTOBJIEHHI.

IpumiTka. Y kpuponiHiiHux i 3 Bunyknum rpe6enem 6ankax rpebeHeBa 30Ha TOJOBXYETHCS 32 KPUBOMIHIAHY
YacTUHY GasKy.

11.4.3.4 3ruHanbHi HaNpY>XeHHA Y rpebeHi NOBMHHI 06YNCIIOBATUCH TaK:
6M

ap,d
Cpd =kt ; (11.42)
bhi, |
npu
h hap Y hap \
ky =k + kz(_‘lj +k{_‘iJ +k4( “P] , (11.43)
r r r

ki =1+14tana,, +54 tan’ o,y , (11.44)
k, =0,35—8tana, , (11.45)
ky =0,6+8,3 tana g, — 7,8 tan’ oty , (11.46)
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kg =6tan® oy , (11.47)

r=fy +0,5h, , (11.48)
Ae M,y — PO3PaXyHKOBUI MOMEHT y rpebeni;

h,y - Bucora nepepisy 6anxu y rpebeni (pucyrox 11.9);

b - LIMPUHA Nepepisy 6anku;

in - BHYTpillHii pagiyc (pucynok 11.9);
Ogp ~ KYT HaXwiy y cepenuHi rpebenesoi 3ouu (pucyHok 11.9).

hap

/"

r=r;

i

+ 0,5k,

h(lp

I~ o,

1 - 30Ha rpebens

IlpnmiTka. Y kpuBoniHiitHux i 3 Bunyknum rpe6enem Gankax rpeGeHeBa 30Ha NOJOBXYETbCA Ha KPUBO-
MiHilHY YacTUHY 6anKu. :

Pucynoxk 11.9 - [IBockatHi (), kpuoniHiithi (6) i 3 Bunyknum rpebexem (B) 6anky 3 HamPAMKOM
BOJIOKOH Iapa/ieNbHO HVKHIi rpaHi 6anku
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11.4.3.5 [Ina aBockatHmx Ganok k, = 1,0, mis KpUBOMIHIMHMX i CKaTHMX rpebeHeBux 6anok k,
NOBMHEH MPUIMATHUCD, AK

1 bi)¢: Tin. >240
t
k, = , : (11.49)

0,76 +0,00172  mna Tin <240
t t

le rj, - BHYTpilHiit papiyc (pucynok 11.9);
t — TOBIMHA TMCTa (HOMIKY).

11.4.3.6 Y 30Hi rpebens, Haibinbli po3TATyBaNnbHI HAMPYXEHHA MEPIIEHAMKYIAPHI JO BONOKHA,
G, 90 4> IOBUHHI 3aTOBO/IBHATY HACTYIHI YMOBU:

S1.90,d < Kais Kyor f,90,d > (11.50)
npun
1,0 N UiTbHOI JepeBUHM;
k""’ = V, 0.2  pmas pouarto-kneeHol nepesunuy i LVL 3 ycima pomkamm  ’ (11.51)
(7) (nmucramu) mapanenpHo oci 6amku

1,4 pmns KBOCKaTHMX KPMBOMIHIMHMX 6amok;

kais = : (11.52)
1,7 pnsa 6anox 3 BUNMYKIUM rpebeHeM

ne k.. — koedilLlieEHT, [0 BPaXOBYE BIVIUB PO3IOJiNy HaM eHb y TpebeHeBiit 30Hi;
dis p Yy
k,,; - koediuieHT 06’emy;
ft.90,4 — PO3PaXyHKOBHII OIlip POSTATY TlapaJieNIbHO BOJIOKHAM;
Vo - 6asoBuit 06’em 0,01m3;
4 - 06’eM rpeGeneBoi 30HU, O 3a3HAE HANIPY)KeHHS, M° (pUCYHOK 11.9), SKuit He IOBUHEH

npuitMaruce 6inbure 2V, /3, ne V}, - 3aranbumit 06’'em 6anku.

11.4.3.7 [Ina CKMagHOro po3TATy MepIeHAUKYNSAPHO 0 BOIOKOH i 3CyBY IIOBMHHA 3a/Jl0BO/IbHATHCH
HaCTYIIHa yMOBa:

o
Y4, £,90,d <1

y (11.53)
fv,d kdis kvol ft,90,d

e Ty — PO3paxyHKOBe HaNpPY>XEHHA 3CyBY;
fo.a ~ pO3paxyHKOBMII OTip Ha 3CYB;
C,904 — PO3PaxyHKOBE HaNpY>XeHHs 3CYBY IlepleHAUKYNAPHO IO BOTIOKOH;

ks ik, — HaBemeniy (11.51), (11.52).

11.4.3.8 Hait6inp1i Hanpy>eHH:A PO3TATY NMEPIIEHAUKYAPHO O BOMOKHA, CIPUYMHEH] 3TUHATIBHUM
MOMEHTOM, MTOBUHHI BUSHAYATUCh, AK

6M

.d
S/ 90 =kp—;h‘;"—, (11.54)
ap
a60 y AKOCTi anbTepHaTUBY Bupasy (11.54), ax
6M,

p.d P4
c =k, ———— -0,6—%, (11.55)

t,90,d = %p bhczzp b
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oe p4 — piBHOMIpHO po3nofiineHe HaBaHTaXXEeHHs, L0 i€ Ha IIOBEpPXHIO 6a/IKM B 30Hi rpebeHs;
b - WIMpKHA Nepepisy Ganku;
Mgp,4 - PO3PaXyHKOBHUIt MOMEHT y rpeGeHi, BUKIMKAHUI HANIPYXKEHHSAMY POSTATY, NapanenbHUMU
BHYTPiLHi/ KpMBOMiHIHI rpani

npu
h hap \
kp =ks +k6(ﬂ] + k,(ij : (11.56)
r r
ks =0,2 — tanagp (11.57)
ke =0,25 ~ 1,5 tanot 4 + 2,6 tan® ot gy , (11.58)
ky = 2,1tanc 4 — 4tan® A gp > (11.59)

ITpumirka. PekoMeHAyETbCS BUKOPUCTOBYBaTH Bupas (11.54).
11.5 EnemeHnTH 3 mifipi3Kor0
11.5.1 3azanvni nonoxcenns

11.5.1.1 Ilpu mnepeBipui MiLIHOCTi €/1€MEHTIB NOBMHHO BpaxoBYBaTUCb SABMILE KOHIEHTpalil
HANpy>XeHb Y MiApi3Kax.

11.5.1.2 BiiuBoM KOHILIEHTpaLlii Hapy)XeHb MOXHA 3HEXTYBATU Y HACTYITHMX BUITaAKaxX:
- Ipu po3TATY a60 CTUCKAHHI MapanenbHO BOJIOKHY;

— IIpM 3TUHi 3 HAIPY>XEHHAMU PO3TATY Y Mifpi3li, AKINO Mepexil [0 3BY)XXEHHA He KpyTille HiXx
1:i = 1:10, To6T0 i 2 10 (pucynox 11.10 a);

— 1pu Ail 3TUHY i3 CTUCKATbHUMM HaNPY>XKeHHAMY Y mippisui (pucyHok 11.10 6).

a - MpU pO3TATYBA/IbHUX HANPY>KEHHAX Y Mifpisui; 6 - mpu cTUCKaNTbHUX HANpPY>KeHHAX Y Mmigpiawi

Pucynok 11.10 - 3ruH y nigpisui

11.5.2 Banxu 3 niopiskoro na onopax

11.5.2.1 [Ins 6a/10K NpAMOKYTHOTO Tiepepi3y i KOMM BOMTOKHA PO3TALIOBaHi MPAaKTUYHO MapanebHO
BJOBX €/IeMEHTA, HANIPy>KeHHsA 3CYBy Ha ONOpi y Mifpisli MOBMHHI BM3HAYATUCD i3 BUKOPUCTaAHHAM
bakTUYHOI (3MEHLLIEHOT) BUCOTH hef (pucyHok 11.11).

11.5.2.2 Heo6xigHo nepeBipATH YMOBY
L5V

Td= SkaV,d’ (11.60)

bh,

me k, - xoedillieHT SHMXKEHHS, 1[0 BUSHAYAETHC:

- st 6anok 3 migpiskoio Ha NPOTU/IEXHiN Bift onopyu cTopoHi (pucyHok 11.11 6)

k, =1,0, (11.61)
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- 1 60K i3 MiIpi3KoIo Ha CTOPOHi onopu (pucyHok 11.11 a)

11
1,1i"°
) , kol 14 ———
k, =min { Jh , (11.62)
Jh 1/0L(1 -a)+ 0,8% fi -a?
a
ne i — HaxXuJI MifpisKu (pucynox 11.11 a);
h - Bucora 6anku, Mm;
X - BificTaHb Bift JIiHii il OMOPHOI peakLii A0 NOYaTKY MifPi3KK;
a :hi .
h
4,5 - pgna LVL (nucroBux Bupo6is)
k, =<5 - pna UiNTbHOI AepeBUHM , (11.63)

6,5 - IS IOWATO-KNEEHOI AepeBUHH

-
e
—ol hef -

h-hef

bl
/

| S =
—» i(h—hef)

a 6

Pucynoxk 11.11 - Bayiku 3 migpiskamMu Ha KiHLSX

11.6 KoHCTpYKTHMBHA MillHiCTh CUCTeMM

11.6.1 YV Bunagkax, KOiM JEKIbKa OHAKOBMUX €/IeMEHTIB, CKIafOBUX a6o BUpob6iB, po3TallOBaHi 3
PiBHOMIPHUM KPOKOM i 3’€[iHaHi i3 NomMHM 6araTONPOrOHHOI BEMMYMHM, XapPaKTEPUCTUKY MillHOCTi
eNeMeHTiB MOXYTb 361TbLIIyBaTUCh Ha BenuumHy KoediuienTa minxocri cucremn kg .

11.6.2 [Ipu 3a6e3rmeyeHHi MOX/IMBOCTI Nepefiadi CMCTEMOIO POSMOALTY HaBaHTAXKECHHA Bii OfHOTO
efeMeHTa Ha CyciHi eneMenTH KoedilieHT ks},s MIOBUHEH NpuiMaTucs 1,1.

11.6.3 IlepeBipka MILHOCTi CUCTeMM TePEPOSTOAITY HaBaHTAXEHHS IOBUHHA 3AINCHIOBATUCH 32
YMOBH, 1110 HaBaHTa)XKEHHSA € KOPOTKOTPUBATIMMMU.

Npumirka. Jins dbepM NMOKPUTTIB i3 MAKCUMANIbHOIO BiICTAHHIO BiJf LEHTPa 0 LeHTpa 1,2 M MOXHA Tpn-
TCTMTH, 1O MOKPIB/Is, PULLTYBAHH, IPOroHY a6o MaHesi MOXYTb NepeflaBaTyi HABAHTAXKEHHS Ha CycifiHi depmu
3a YMOBH,. 1[0 €/I€MEHTH PO3MNOJI/TY HaBAHTAXEHb € CYUIIbHUMY LIOHAMEHILE MDK ABOMa IPONbOTAaMMU, i HeMa
BY37iB BpO30ir.
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11.6.4 [Ins mucTOBUX JlepeB’ AHMX HaCTHIIB 260 MiANor HeOOXiIHO BUKOPUCTOBYBATH BETUYUHU ksys ,
HaBe/leHi Ha puCyHKy 11.12.

1,2
L

/ + -
-
P

-

1 2 3 4 5 6 7 8 9 10

1 - nucTH Ha yBAXax abo Wypynax; 2 ~ TUCTH, 3’€iHaHI NoNepeaHiM HanpyxeHHAM abo cKeeHi

Pucynok 11.12 - KoedinieHT MiLlHOCTI cucTeMM AN MMCTOBMX MaHesell HACTWHB i3 L{IIbHOT AepeBUHHU
a00 3 JOoWATO-KHAEEHUX €NIEMEHTIB

12 TPAHUYHI CTAHU 3A IPUJATHICTIO 1O EKCI’IHYATAIII'I'
12.1 KoB3aHH# 3’€1HaHb

12.1.1 [ins 3’efHaHD 3 e/leMEHTaMM Hare/bHOro TUIY MOXY/b KOB3aHHA K, Ha M/IOLIMHI KOB3aHHSA
Ha 3’€IHYBa/IbHUIT elleMEHT TPHU Jii eKCITyaTaliiHOTO HaBaHTAa)XeHHA NOBUHEH MPUIIMAaTHCh 3a Tabnu-
e 12.1 npu p,,, xr/m3, id abod, , Mm.

Ta6nuus 12.1 - Bennuunu K, g 3akpiniedd i 3’ €AHYBaNbHUX eleMeHTiB, H/MM, nipy 3’eqHaHHAX
ser
"mepeBuHa-JepeBUHA" | Ha OCHOBI IepeBMHY "TIaHe/Ib-AepeByHa"

Tun 3’eqHyBaNbHOTO €7IEMEHTA K,er

Hareni

i 3 330poM a6o 6e3 Hboro ¥
bBontu 3 3a3op L3 423
Wypynu
IIBsixu (3 nonepenHiM BUCBEPIEHHSAM)
LBsaxu (6e3 monepeaHbOro BUCBEPA/IEHHS) prd 98 /30
Ckobu pL5d%8 80
Pospisana rimafika KinbleBa MIMOHKa

P AAKa KUTbIL ‘ ppd. 2

Tnmajika kinblieBa WIMOHKA 3 QaHLeM

MeraneBi INOHKM:
- enemenTV TUMy C1...C9; 1,5p,,d. /4

- nementy Tuy C10i C11 Pmdc 12

3) 3a30p MOBMHEH OKPEMO JIOfABATUCH JI0 AedopMaLtiii

12.1.2 SKuo cepemHs FYCTMHA Py, | 1 P,y 2 ABOX 3'€[HAHMX €NEMEHTIB Ha OCHOBi JiepeBMHU Bill-

piSHHGTbCH Biff Pm » TOY HaBEAEHUX BULIIE BpA3aX BOHA Hpr/‘IMaGTbC}L AK

Pm =4/Pm,t ' Pm,z2 - (12.1)

12.1.3 [Ina 3’egHanb "cranb-fepeBo’ abo "GetoH-gepeBo” K, moBuHeH 6a3yBaTuch Ha P, ANA

[epeB’SIHOTO elleMeHTa i MOKe 6yTu 36inbllIeHnit y 1Ba pasu.
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12.2 l'panuyHi BeIMYMHU NPOTUHiB 1A 6anok

12.2.1 KOMIIOHEHTM NPOTUHY, BUKIMKAHI CIIONTYyYeHHAM Aill 7.2.3.5, moKasaHi Ha pUCyHKy 12.1, fie
3aCTOCOBaHi HAaCTYNHI Mo3Haku (7.2.3):

we - nomnepenHiit BUTMH (AKIIO 3aCTOCOBAHO);
Wit  — MUTTEBMIA TIPOTUH;

Wereep — TPOTHH BHACTiJOK ITOB3y4OCTi;

Wfin — IOBHUI NMPOTHH;

- — ——— ) -
a— o WC
) .
o S —T N
\\‘~---____..._—--"' - Whet, fin
s\l"creep_ e [

Pucynoxk 12.1 - CknajioBi Nporuny

12.2.2 YucTuit mpOrMH HIDKYe NPAMOL TiHII MDK OTIOPAMM Wy fip!

wnet,fin = Wing + Wereep — We = Wﬁn - We. (12.2)

Ipumirka. PekoMeHIOBaHMII Aiaa3oH TPaHNYHUX BEMYMH MPOTHHIB Ans 6anok mporoHoMm | HaBeleHO y
tabnuui 12.2 3anexHo Bif [ONYCTUMOTO piBHA medopmauii.

Tabmuus 12.2 - PekoMeHJOBaHi TPaHUYHI BeTMYMHY IIPOTUHIB /1A 6anox

Tun 6ankn Wit Wnet, fin Wiin
Banku Ha ABOX onopax 1/300...1/500 1/250...1/350 1/150...1/300
KoHconbHi 6anku 1/150...1/250 1/125...1/175 1/75...1/150

12.3 Konusauus

12.3.1 3azanvhi nonoxcenus

12.3.1.1 Heo6xinno 3a6esneumnty, mob fii, BUHMKHEHHS AKUX Y eleMeHTi, CKIafoBiil 4acTuHi abo
KOHCTPYKLii MOXHa Tepef6aunTyt, He BUK/IMKANU KOIMBaHb, 10 MOXYThb MOTipNTH QYHKIiOHYBaHHA
KOHCTPYKUii a60 CIpUuMHUTY BUCKOMOOPT [/18 TIofel.

12.3.1.2 PiBeHb KONMBaHb NOBMHEH OL{HIOBATUCb BMMIpIOBaHHAMM ab0 pO3PaXyHKOM 3 ypaxy-
BaHHsM Iepen6ayeHol )KOPCTKOCTI eneMeHTa, CKIaioBol abo KOHCTPYKLi i MoganbhuM KoedillieHTOM
3aTyXaHHA (nexpememom). '

12.3.1.3 [Ina mnepeKkpUTTiB, AKIO He OOIPYHTOBAHO iHIUI BEMYMHY, MOJanbHWMit KoedilieHT
3aTyXaHHs MOBMHEH BCTaHOBMIOBAaTUCD AK § = 0,01 (To6TO 1 %).

12.3.2 Konusanus 8io po6omu o6nadoHanus

12.3.2.1 KonusanHsa Bif po6oTn MaumH i o6nafHaHHA NOBUHHI 06MEXYBaTUCh Yepe3 HeCIIPUAT-
NMBE CNOMY4YeHHA NMOCTiINHOTO i 3MiHHOrO HaBaHTAXKEHHA.

12.3.2.2 [Ina nepekpuUTTiB AONYCTUMMIA piBeHb KOAMBaHb IIOBMHEH BCTaHOB/IOBATUCH 3riiHO 3
JOCTY ISO 2631-2 3 MHOXHMKOM 1,0.
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12.3.3 Ilepexpumms scumnosux 6yourxis

12:3.3.1 [Ins nepekpuUTTiB XXUTIOBUX OYAMHKIB i3 BacHUMM KOMUBaHHAMMU MeHire 8 [y (f<8Tu)
HeoOXiTHO BUKOHATH OKpeMi JOCTiI>KeHHS.

12.3.3.2 [Ina nepeKpUTTiB XXUTNOBUX OYAMHKIB i3 BlIaCHMMY KONMMBaHHAMMY Ginbie 8 I'y (f > 8 ')
MTOBMHHI 3aI0BO/IBHATUCH HACTYTIHI YMOBH:

w
—<a,mm/xkH, (12.3)
F .
i
y <bNS D w/(H-2), (12.4)
ne w = MaKCMMaHbHMl}'I MI/ITTGBMVI BepTMKalIbHMf;I HpOI‘I/IH, CHpM‘lVIHCHMﬁ BepTI/IKaHbHO}O

30CepeXKEeHOI0 CTaTM4HOI0 cunolo F, npukianenoro y 6yab-sKkiit TOUIi nepexpurrs,
3 ypaxyBaHHSAM pO3NOAiNy HaBaHTaXEeHHS,;

v — WIBUAKICTD BiATYKY OIMHMYHOFO iMITY/IbCY, TOOTO MaKCMMa/IbHa MIOYATKOBA BEMMYMHA
IIBU/IKOCTi KOMMBaHHA, M/C, BUKTMKAHOTO ONMHUYHUM iMnynbcoM (1 H - ¢), mpuknaneHum
y TOY1li MEpPeKpUTTA, Ja€ MaKcuManbHMit Bifryk. Komnonenramu suie 40 'y Moxua
3HEXTYBATH;

€ - MoaanbHMIT KoedilliEHT 3aTyXaHHSI.

IIpumirka. PekoMeHA0BaHMIT Alana30H IPaHUYHMX BENMUMH 4 i b Ta peKOMeHIOBaHa 3aneXHicTb MK a i b
HaBeJleHi Ha pucyHky 12.2. JlaHi 110710 HallioHaNbHOrO BUOOPY MOXKHA 3HAMTH Y HALIIOHAZILHOMY JOAATKY.

15071 i

140 h
130 \
120 \1'.1.\ "
110 \
100 \
90

b

——

A N

60 ™

50 \f_] a, mm/kH
0 1 2 3 4

1 - Kpallli XapaKTepUCTUKH; 2 - TipuUli XapaKTepPUCTUKYN

Pucynok 12.2 - PekoMeH/j0BaHMi1 liana3oH i B3a€MO3aleXXHiCTb Mk aib

12.3.3.3 O6uncnenHs y 12.3.3.2 NOBMHHI BUKOHYBAaTUCh 32 YMOBH, L0 IIEPEKPUTTS He HABaHTaXEHe,
TO6TO NpMKIafeHi TiIbKM B/lacHa Bara Ta iHILi NOCTiifHi HABaHTa)XKEHHA.

12.3.3.4 [Insa npAMOKYTHUX IIEPEKPUTTIB i3 3aranbHuM po3Mipamu | x b, mapHipHO 06mepTux BLOBX
BCiX YOTMPHOX rpaHelt i 3 fepeB’sHMMM GanKaMy IPOTOHOM [, BACHY YAaCTOTY f; MOXXHa NpPUOIN3HO

BU3HAYUTU, AK
EI
fﬁlﬂf—( L (12.5)
21 m

Je m - Maca Ha ONMHMLIO NIOML, KI/M2;
) ~ IIPONIT NEPEKPUTTH, M;
(EI), - exBiBa/IeHTHA 3TMHA/IbHA )XOPCTKICTb IEPEKPUTTS BiFHOCHO OCi, NePIeHANKYIAPHO]
fio HanpaMKy 6anku, Hu?/m.
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12.3.3.5 [l1s npsAMOKYTHMX TEPEKPUTTIB i3 3arabHUM posMipamu b x I, mapHipHO o6mepTux
BJIOBXX BCiX YOTMPbOX IpaHelt, 3HAYEHHs v CITPOILEHO MOXKHA BUSHAYUTH, AK

4(0,4 + 0,67’140)
V= ———e_—

(12.6)
mbl + 200
ge v - WBMAKICTb BIATYKy omuuuuHoro immynscy, m/H - c%;
N4y - HOMep nepuoi ¢popmy i3 BacHOW0 yacToTolo 10 40 I'y;
b - WIMpKHA NEPEKPUTTH, M;
m - Maca, kr/m%
[ - mpomir nepexpuTTA, M.
BenvumHy 745 MO>KHA BUSHAUUTH 3 BUPA3y
p ) 0,25
EI
N4 = b 1 [éj (ED) , (12.7)
fl ! (EI)b

ne (EI), - exBiBa/ieHTHA 3TMHA/IbHA )XOPCTKICTb IUTUTH, Hwm?2/M, BITHOCHO OCi, MapanenbHOi HAMPAMKY
6anoxk, npuyomy (EI), < (EI);.

13 3’€dHAHHA 13 METAJTTEBUMH EIEMEHTAMM KPITDIEHHSA
13.1 3araapHi NOMOKEeHHA

13.1.1 Bumozu 00 enemenmie KkpinneHHsa

3a BUHATKOM ITPaBWI, HAAAHNUX Y LILOMY PO3Ji/i, XapaKTepUCTHYHA HECyda 3ATHICTD i XOPCTKICTb
3’eHaHb TOBMHHI BU3HAYATUCH 3a PE3yNbTaTaMy BUNPOOYBaHDb 3riHO 3 YMHHMMM HOPMATMBHUMMU
pokyMeHTamu. SIKIIO BifTIOBIFHWMI CTAaHAAPT OMMUCYE BUNPOOYBAHHA Ha POSTAT i CTUCK, BUNPOGYBaHHA
1711 HOPMATUBHMX 3HaY€HDb HECYHOI 3JaTHOCTi MOBMHHI 3[ilICHIOBATUCD HA PO3TAT.

13.1.2 3’e0nanns 3 6azamoxkpamHumu enemenmamy Kpinnenus

13.1.2.1 PoaMilleHHs i po3mipu eneMeHTiB KpilJIeHHA y 3’€JHaHHi Ta KPOK e/IeMEHTIB, BiIcTaHi Bin
TpaHeit i KiHLA MOBUHHI BUOMPATHCh TaK, 106 MOXHa 6Y/10 JOCATTH HEOOXi/IHOT MilIHOCTI i JKOPCTKOCTI.

13.1.2.2 Heob6xifHO BpaxoByBaTH, U0 HECy4a 3[aTHICTh 3’eHaHHA 3 6araTOKPaTHUMMU e/1eMeHTaMU
OfTHOTO TUMY i po3MipiB MOXe OYTH HMXKYOWO Bill CyMapHOi HeCy4oi 3aTHOCTI OKPEMMX €elleMeHTIB
KpiNJIeHHA.

13.1.2.3 Skwo y 3’€AHaHHA BXOLATb Pi3Hi TMIIM eleMeHTIB KpinyeHHs, abo >KOPCTKICTb 3'€HaHD
BiTHOCHO I/IOIMH 3CYBY € Pi3HOI0, HEOOXITHO MepeBipUTH iX CYMiCHICTb.

13.1.2.4 JIna OfHOPAJHOTO KpillJIeHHS, NapaieNbHOTO HAIPAMKY BOMOKOH, (aKTMYHA XapakTe-
PUCTUYHA HECYYa 3JaTHICTh MapanenbHO pAny Fv,ef, Rk TIOBMHHA BU3HAYATHUCD, IK

Fv,ej;Rk = Mef - Fy Ric» (13.1)
ne  Fyefpk — GakTuiHa XapaKTePUCTUIHA HEeCyYa 3/IATHICT ONHOPANIHOTO KPIM/IeHHA NapaeNbHO
BOJIOKHY;
Ref -~ baxTHyHa KiNbKiCTb €/IEMEHTIB Ha JIiHil, apane/bHiit BOTOKHY;

FV,Rk - ¢aKTM‘IHa XapaKTEpUCTUIHA HECY4Ya SnaTHiCTb KO>XHOTO €/IEMEHTA Tapane/ibHO BOJIOKHY.

Hpumitka. Bemuuaniu ny¢ i pAniB NapanenbHO BONOKHY HaflaHo y 13.3.1.1.8113.5.1.1.4.

13.1.2.5 Jlns cun, o AiOTH Miff KYTOM [0 HANpsIMKY pAAY, HeoOXigHO mepeBipuTy, 06 cKIagoBa
cuL, TIlapanenbHa pAgy, 6yna MeHuia abo HOpiBHIOBaIa HeCyilt 3faTHOCTI 3a popmynorwo (13.1).

43



JBH B.2.6-161:2010

13.1.3 3’eonanns iz 3cysom no dexinvKkox nnowuHax

13.1.3.1 Y 3’egHaHHi 3 6araTbMa IVIOMIMHAMU 3CYBY OMip IO KOXHiil IJIOMMHI 3CYBYy MOBMHEH
BM3HAYATUCh 3a YMOBM, L0 KOXKHA TUIOIMHA 3CYBY € CK/IaJJOBOI0 YacTMHONIO MOCTiZOBHOCTI Tpu-
eJIEMEHTHOTIO 3 €MHAHHS.

13.1.3.2 Ina MoxMBOCTi 06’€HaHHsA ONOPiB Ha OKPeMMX IVIOLIMHAX 3CYBY B €AMHE 3’ €QHAHHA 3
fararbma NJIOIMHAMY 3CyBY HeoOXigHO, 1106 GpopMu pyltHYBaHHA e/IeMEHTIB KPillJIeHHs Ha BifIOBifHUX
IJIOLMHAX 3CYyBY OynM cyMicHi i He ckmaganuch i3 kom6iHauii ¢dopm pyitHyBaHb (a), (b), (g) i (h) Ha
pucyHky 13.2, a6o dopmu (e), (f) i (j/1) na pucynky 13.3 3 inmmmu GpopMamu pyitHyBaHHS.

13.1.4 3ycunns y ey3nax nio xymom 00 6010KOH

13.1.4.1 fkmo 3ycunna y Bysnax AilOTb Hif KyTOoM R0 BONOKOH (pucyHok 13.1), To moBMHHa
BPaXOBYBaTUCh MOX/UBICTb PO3KOMIOBaHHS, BUKIMKAHOTO CK/IAfOBOK 3YCUINA posTtary Fy,sina,
NepreHVKYNAPHOIO JO BOTOKOH.

v

E pan

AR ~ b
a 6

Pucynok 13.1 - I[lepepaua 3’efHaHHAM 3yCUIIb MiJ| KYTOM

13.1.4.2 JIna nepeBipKu MOXIMBOCTI PO3KO/MIOBAHHSA, BUKIMKAHOTO CKIAfOBOI0 3YCU/UIA PO3TATY
Fp; sino, NepIeHAUKYNIAPHOK 1O BOTOKOH, IOBUHHA 3a[JOBO/IbHATICh HAaCTyIIHA yMOBa:

F, pq < Fyopa s (13.2)
npu
F _ FV,Ed,l
v,E4 —Max ) (13.3)
v,Ed 2

me Fggpq - pO3paxyHKOBa HeCy4a 3[aTHICTb PO3KO/MTIOBAHHIO, BU3HAYEHA 32 HOPMATUBHOIK HECYUOI0
CTIPOMOXXHICTIO POSKONIOBAHHIO Fyq gy BiAMOBiAHO 710 7.4.3;
F, g411F, g4 — PO3PaxyHKOBi 3yCU/INIA 3CYBY Ha OfiHil i3 cTOpiH 3’eHaHHA (pucyHoK 13.1).

13.1.4.3 [Ina nepeBMHM XBOVIHUX TOPiJ XapaKTepUCTUYHA Hecy4ya 3[aTHICTb IIpU PO3KO/MIOBaHHI
A7 pO3MILLEHHS KPiN/IeHH, TIOKa3aHoTO Ha PUCYHKY 13.1, TOBMHHA BU3HAYATUCD, SIK

he
()
h

0,35
max _— = U1 KPIJIEHb 3 META/ICBUMU Hep(‘l)opOBaHMMM nJ1aCTUHAMH

Fyo g =14bw (13.4)

ac

’ 100
w =< ;5 (13.5)

1

\1 - IJIA BCiX iHIIMX KpinieHb
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Fgo pk — XapaKTepUCTMYHA Hecy4a 3AaTHICTb PO3KOMIOBaHHO, H;

w - nepexiguuit koedimieHT;

h, - BiACTaHb Biff rpaHi HABaHTAXXEHHA [0 LleHTpa HalOiIbIL BifIaTEHOTO e/IeMeHTa KpinyieHHs
a60 rpaHi KpilUIeHHs MeTaNeBo MNACTUHOIO, MM;

h — BUCOTa JiepeB’AIHOTO e/IEMEHTA, MM;

b ~ TOBILMHA €/IEMEHTA, MM;

Wp - IIMPUHA METANEeBOI IIACTHHM €/IEMEHTA KPill/IEHHSA NapaneibHO BOTIOKHY, MM.

13.1.5 3HaKo3MiHHi 3ycunnd y 3’ efHaHHAX

13.1.5.1 XapakTepuCcTM4Ha Hecyya 3/IaTHICTb 3’€HaHHA TIOBMHHA 3MEHLIYBaTUCh, KLU0 Y HHOMY
BMHUKAIOTD il 3HAKO3MIHHUMX 3yCH/Ib, BUKNMKaHi JOBTOTPUBATMMM 260 CepenHbOTPUBATUMMU AisAMM.

13.1.5.2 Bnnus Ha MilHICTb 3’€THAHHA JOBroTpMBanmx abo CEPeNHbOTPUBANUX Aii, 1O 3MiHIO-
I0TBCA MIX PO3PaXyHKOBOK CH/IOK po3TAry F,p; i po3paXxyHKOBOIO CMIOI CTUCKY F g4, TIOBUHEH
BPaXOBYBAaTUCb LI/IAXOM PO3PaxyHKy 3'€AHaHHA Ha (Fypy+ 0,5 F, p;) i (F gy + 0,5 F,py).

13.2 Hecy4a 35aTHiCTh MeTa/leBUX 3’€JHAHb HATeTLHOTO THIY Ha Ail0 NONEPETHOT CHIM

13.2.1 3azanvni nonomcerns

[Ipu Bu3HaYeHHI HOPMATMBHOI HECY4Oi 3JaTHOCTI 3’€THAHb 31 CTaNeBUMY IUTUPHOBUMMU €IeMEHTaMMU
KpiIIeHHsI IOBUHHI BPaX0OBYBAaTUCh MiLIHICTb Ha TPaHMIli TEKYYOCTi, MilTHICTh 3aaHKepyBaHHS i Mil[HiCTb
Ha BUCMMKYBAHHSA €/IEMEHTA KPiNJIeHHA.

13.2.2 3’edonanns "6pyc-6pyc” i "nanenv-6pyc”

13.2.2.1 XapakTepucTUYHA HECy4a 3ATHICTb UIBAXiB, CKOO, GONTIB, UIIOHOK i IYPYIiB MO MAOMIMHI
3CYBY Ha €/IEMEHT KPIIZIEHHsS MOBMHHA NPUIMATUCh K MiHiManbHa BeNMYMHA, BU3HAYEHA 32 HACTYII-
HUMM BUpasaMu:

~ U1 eIEMEHTIB KPIIJIEHHA [TPU NPOCTOMY 3CyBi

(fraxtid ()
Shoxtad (b)

2 2
Sraxhrd B+2p2 1+2+[2J +B3[ti] _B(Ht_z_) +Fax4,Rk ©

1+ t; \

Snakhd
1,() S0 TO T
5 249 21+P) +

Fv’ Rk =Mmin <

BCDM, 5 | Eon (13.6)
2P|t 4 (d)
frakdti

4B(1+2p) My,Rk ~ +Fx,Rk

t, d
105 nax 24 2% (1+B)+ > :
1+28 Fraxdts

2B F
1,15 }— oM d +-ax.Rk
\ 1+B \/ »y.Rk fh,l,k 4 (f)
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- JU1Is €NIEMEHTIB KPiIJIEHHA NIPY 3CYBi y IBOX IUIOILMHAX

(frixtid ®
0,555 t2d (h)
F, g =min < 1,05—-—-—f hk 014l ) [3(1+B)+4l3(2 i sz""‘ _g |+ Fax.re ) (13.7)
2+ Sraxdti 4 )
(2P F
1,15 =2 M d +-_9x:Rk
L 1+B \/ y.Rk fh,l,k 4 (k)
npu
5:&& (13.8)

b
Snik

Ae F,px - XapakTepucTMYHa HeCy4a 3JIaTHICTDb Ha IUIOLIMHI 3CYBY [/IS €7leMEHTA KPilIeHHS;

t; - ToBLIMHA 6pyca abo fouiky, a60 IMO6MHA NPOHNKHEHHA npH i 1 a6o 2

(popmynu (13.3) - (13.7);

fuik — XapaKTepMCTMYHa MiL[HICTb 3aaHKEPYBAHHA Y lepeB’THOMY €leMeHTi i

d ~ KiaMeTp e/IeMeHTa KPillZIeHHS;;

M), Rk — XapaKTepUCTUYHMIt MOMEHT TIPY [PAHUILi TEKY4OCTi e/leMeHTa KpilieHHS;

B - CNiBBiZHOIIEHH MK Mil{HOCTAMM 3aaHKEPYBaHHA OKPEMMX €/IEMEHTIB KpillZIeHHS;

 Fx Rk ~ XapaKTepuCTHYHA MILHICTb e/leMeHTa KpiN/IeHHs Ha 0CbOBe BUCMMKYBaHHA, nB. 13.2.2.2.

Ipumitka. [HyukicTb Byanis Moxe 6yTu 3abesneyeHa, SIKIO 3aCTOCOBYIOTbCS Bi[HOCHO TOHKI e/lleMEeHTH
Kpin/ieHHA. Y ubOMy BUNaAKy BU3HauanbHuMu € bopmu pyitnysanus (f) i (k).

13.2.2.2 Y Bupasax (13.6) i (13.7) mepumit wieH i3 npaBoi CTOPOHM BUPAXAE HeCydy 3MaTHICTb 3a

Teopi€elo Teky4ocTi Moxancena a apyruit — F,, . /4 - BpaxoBye BHECOK B’A3KOCTi. Bnyms B’a3kocTi Ha
HeCy4y 3/JaTHICTb NOBMHEH 0OMEXYBATHCh Y NPOLIEHTHOMY BifHOILEHH] Biff MepPIIOTO Y/ieHa:

- KpyTi uBAxXu -15%;
- KBajpaTHi uBsAxu - 25 %;
— iHmi uBAXU - 50 %;
- mypynu - 100 %;
- 6ontu ~ 25 %;
- wrupi ~0%.

SIkwo F,, py HEBiOMa, TO BIVIMB B’A3KOCTi IOBMHEH MPUIAMATUCD HYTIBOBUM.

Jins eneMeHTIB KpiN/IleHHs i3 IPOCTMM 3CYBOM XapaKTepPMCTUYHA HECY4a 3[aTHICTh Ha BUCMUKYBaHHS
Fay pk MeHIIa 3 1BOX eneMeHTiB. PisHi Qpopmu pyltHyBaHHA mOKasaHi Ha pucyHky 13.2. Jlns Hecydoi
3[laTHOCTi Ha BUCMUKYBaHHA F, oy Ansi 60NTiB MOXHA BPaXOBYBATH OMp, KM 3a6e31euyI0Th waibu
(13.5.2.2).

13.2.2.3 fkwo iHwi mpaBuna po3paxyHKiB He HafjaHi HIDK4Ye, TO XapaKTEPUCTUYHA MIIIHICTb
3aaHKepYBaHHA fy, ; MOBMHHA BU3Ha4aTHCh BifnosigHo go JCTY EN 383.

13.2.2.4 Axuo iHWi mpaBuia po3paxyHKiB He HaflaHi HIKYeE, XapaKTEPUCTUYHUIT MOMEHT M. 3Rk IPM
TPaHMLi TEKY4OCTi €/IeMEHTA KPilUIEHHs NMOBMHEH BM3HAYaTUCD BifITTOBIHO /I0 YMHHMX HOPMAaTMBHUX
HOKYMEHTIB. '
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oo

1 - npocTHi 3CyB; 2 — CKIagHMIA 3CYB
Hpumirka. [TosHaku 6ykBamu BinnosigaioTs Bupasam (13.6) i (13.7)

Pucynoxk 13.2 - ®opmu pyitHyBaHHA /1 3’€AHaHb "6pyc” i “maHenp"

13.2.3 3’eonanns "cmanv-6pyc”

13.2.3.1 XapakTepucTMUHa Hecy4ya 3[aTHICTb 3'€[HaHb "Opyc-cTamp" 3a/€XXUTh Biff TOBIIMHU CTa-
neeux mnactuH. Cranesi nnactunu ToBumHow0 0,5 d i MeHIe KMacu}iKYIOTbCA AK TOHKI, a TOBLIMHOIO
6inbiie abo JOpiBHIOIOTH d IIpYU JIOMYCKY Ha fiiaMeTp OoTBOPiB MeHLe Hix 0,1 d - AK TOBCTi NnacTUHM.
XapaKkTepMCTM4HA Hecyya 3[aTHICTb 3’€HaHb N/IACTMHAMM NPOMIXKHOI TOBIIMHM Mi>K TOBCTMMM i TOH-
KMMM CTaZeBUMMM ITACTUHAMM TIOBMHHA BM3HA4YaTUCh JiHiHOIO iHTEpIONALIEI0 MK TPaHUMYHUMMU
3Ha4Ye€HHAMM [JI1 TOBCTUX i TOHKUX ITaCTHH.

. Lo N
13.2.3.2 Cranesi n1aCTUHY MOBUHHI NIEPEBIPATUCH HA MIl[HICTb.

13.2.3.3 XapakTepucTMYHa Hecy4a 3[JaTHICTb 1BsAXiB, 6ONTIB, Hare/iB i WYpymiB Ha IVIOIMHY 3CYBY
I/Is efleMeHTa NOBMHHA NPUIIMATKCD AK MiHiMa/lbHEe 3HaYEeHHA, BUSHAUEHE 32 HACTYIIHMMMU BAPaA3aMU:
- I TOHKUX CTa/IeBUX MIACTMH NPU ITPOCTOMY 3CYBi

0.4f, , 1 d (a)

E, g =min F , (13.9)
L15.2M, o, fh,kd+—1’;'—Rf- (b)
-~ 07151 TOBCTUX CTaZIEBUX TUVTACTUH IIPpU IIPOCTOMY SCYBi
©
F, g =min { , (13.10)
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- JUIA CTa/IeBUX TNAAaCTUH OYAb-AKOI TOBUIMHU SIK LEHTPalbHMX elIeMEHTIB 3 €HAaHHA 3 JBOMA

IO NHAMU 3CYBY

ae

(fhrax rd ()
M
F, o =min{ fuk frd| 2+ fh,l.:;:lz -1 +F“xfk ® (13.11)
L2’3\/ M, rk frakd+ Faxfk (h)
— ISt CTa/eBUX ITACTHMH K 30BHILIHIX e/leMEHTIB 3’€[HAHHSA 3 IBOMA [VIOL(MHAMM 3CYBY
0,5fpakt2d ()
F, g =min Fn , (13.12)
L15.2M, py frak d+T (k)
— JIZ1A TOBCTUX CTAJIEBUX TUTACTUH AK 30BHILIIHIX €/IEMEHTIB 3’€HHaHHﬂ 3 IBOMa IVIOIEMHaAMU BCYBy
O’th,z,k ty d M
F, g =min , (13.13)

2,3 /M, pi fropd+ “x4R’< (m)

F,pk - XapaKTepUCTMUHA HECYHa 3NATHICT Ha IVIOLMHI 3CYBY [UIA eleMeHTa KPilUIEHHS;
fuk - XapaKTepuUCTMYHa MIlJHICTh 3aaHKePYBaHHS flePeB HOTO eNeMeHTa;

t — MeHILA i3 TOBLIMH GOKOBMX [iepeB’ THUX eNleMEHTIB a60 rbuHa IPOHMKHEHHS;
ty ~ TOBILMHA CEPEHBOTO IePEB’ THOTO €NIEMEHTY;

d — fiaMeTp 3’€AHYBa/IbHOTO €/IEMEHTA;

M, pk - XapaKTepUCTHYHMI MOMEHT NIPY I'PaHuli TEKYYOCTi eleMEHTa KPil/IeHHS;
Fax Rk — XapaKTEPUCTUYHA MiLIHICTb €/IEMEHTA KPIl/ICHHA HA BUCMUKYBaHHA.

tlk— _’Ihr—

%ﬁﬁ%%ﬁﬁﬁﬁﬁﬁ%ﬂﬁ

Pucynox 13.3 - Mopieni py/iHyBaHH# /1A 3’€IHaHb "CTanb-6pyc’

13.2.3.4 JIns1 06MeXeHHs BpaxyBaHH BIUIMBY B'A3KOCTi 3aCTOCOBYETbCA Fyy py (13.2.2.2).

13.2.3.5 Heo6xifHO BpaxoByBarH, 1[0 HECy4a 3aTHICTb 3’ €[HAHHA "CTaIIb-JIepeBO" 3 HaBaHTAXXEeHUM

KiHLIEM MOe 3HVDKYBATUCh BHACMIZIOK PyiiHYBaHHsA 1O TIEPUMETPY TPYNM 3 €[HYBA/IbHUX e/IeMEHTIB
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13.3 3’exgHanus Ha nBAXaAX

13.3.1 Ilonepeuno 3asanmasceni ueaxu
13.3.1.1 3azanvni nonoxenns

13.3.1.1.1 [No3sHaky TOBINMHM Y 3’€JHAHHAX i3 3CYBOM y ORHiit i ABOX mnowmHax (pucyHox 13.4)

BM3HAYaIOTbCA:

t; - TOBIIMHA e/leMeHTa 3 60Ky FOTIOBKY LiBAXA Py 3’€lHaHH]i 3 ONHIEIO NIOIMHOIO 3cyBy abo MiHi-
MaJjIbHa TOBLMHA JiepeB’THOTO e/leMeHTa 3 60Ky FONIOBKY i IMMOMHA TPOHMKHEHHA Y 60KOBMit
€/IeMEHT NPy 3 €fHaHHAX 3 IBOMA IJIOLMHAMM 3CYBY;

t, - rIMbyMHa IPOHMKHEHHA y 60KOBUIT €IeMEHT NpH 3 €[HAHHAX 3 OIHI€IO IIOLMHOIO 3CYBY a60
TOBILHA LEHTPATbHOTO e/IeMEeHTA NPH 3’ €[HAHHAX i3 BOMA [UIOLMHAMM 3CYBY.

]

q

N\
N

P

Lk 51 tZJ
a 6

a - A 3’€nHaHHﬂ 3 OJIHi€I0 MIOIUHOIO 3CYBY, 6 - onsa S’GJIHaHHH 3 ABOMa I/IOUIMHaMU 3CYyBY

Pucynoxk 13.4 - BusHauenusa ¢ it,

13.3.1.1.2 [lepeBuHa NOBMHHA NTONEPEHbO BUCBEPAJIIOBATUCD, AKILO:
~ XapaKTePUCTUYHA TYCTUHA JiepeBMHM 6inbiua Hix 500 kr/m>;
- piaMeTp UBAXIB d NepeBUILYE 8 MM.

13.3.1.1.3 [Ina xBaapaTHuX i pudneHux LBAXiB JiaMeTp NMOBMHEH HOPIBHIOBATH PO3MIpy CTOPOHM
nepepisy LBAXa.

13.3.1.1.4 JInsa MAKMX LBAXiB, BATOTOBNEHMX i3 IPOTY 3 MiHiMaNbHUM OMOpoM posTtary 600 H/mm?2,
MOBMHHI 3aCTOCOBYBATUCh HACTYTIHI BETMYMHU HOPMAaTMBHMX MOMEHTIB IIPU TPAHMLII TEKYYOCTi:

0,3f,d>®  mna xpyrmx ussxis

M)’,Rk = 2.6 . 2
0,45f,d”° nna xBajgpaTHUX LBAXIB

(13.14)

ne My, Rk — XapaKTepUCTU4YHa BeIMYMHA MOMEHTY Npu rpanuui reky4octi H, mm;
d - fiaMeTp LiBAXa, MM;
fu - MiLHICTb Ha po3Tar Apoty, H/ MM,
13.3.1.1.5 JIna uBsAxiB fiaMeTpoM [0 8 MM BK/IIOYHO 3aCTOCOBYIOTbCS HACTYIHi 3HaYEHHA HOpMa-

TUBHOI MilJHOCTi 3aaHKepYBaHHA y flepeBuHi Ta LVL:
— 6e3 nonepeRHLOrO BUCBEPAMIOBAHHSA OTBOPIB

fux =0,082p, d™% Himm?, (13.15)
- [IpU MONepeHbOMY BUCBEPAIOBAHHI OTBOPIB
fnx =0,082(1-0,01d)p, H/mm?, (13.16)
Je P, - XapaKTepPUCTMYHA TyCTMHA iePEBUHH, KI/M>;

d - piameTp LBsxa, MM.
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13.3.1.1.6 Jina upsxis giamerpoM Ginblue 8 MM 3aCTOCOBYIOThCS HOPMATUBHI BEIMYMHM MILIHOCTI
3aaHKepyBaHHA 1A 6onTiB BigrosigHo mo 13.5.1.

13.3.1.1.7 Y TpueneMeHTHOMY 3’€AHaHHI LIBAXYM MOXYTb NIEPEKPUBATUCh Y LIEHTPAIbHOMY €1eMeHT]
3a YMOBM, 1O  ~ ¢, Ginbine Hix 4d (pucyHok 13.5).

-

e —
..
A
Y

t

PucyHox 13.5 - LIpAxu 3 nepexpuBaHHAM

13.3.1.1.8 [Ina opmHoro psigy n LBAXiB Iapajie/bHOTO BOJIOKHAM, SIKIIO LBAXM LBOTO psARy BifI-
CTYNaioTh NePIeHAKYIAPHO JI0 BONIOKHA X04a 6 Ha 1d (pucyHok 13.6), Hecyua 3[[aTHIiCTb MapanenbHO
poniokHaM (13.1.2.4) NOBMHHA BM3HAYATNCh 3 BUKOPUCTAHHAM (AaKTUYHOI KiIbKOCTi €/leMEHTIB Kpin-
NeHHS Ny

ny =n", (13.17)
fe Nef - ¢dakTHyHA KinbKiCTb UBAXIB Y pAAi;
n - KinbKicTb UBAXIB y pAfi;
kef - HaBefieHO y Tabmuni 13.1.
Ta6muma 13.1 - Bemannn kg
kef
KPOKa) Be3 monepeaHbOTO BUCBEPIIOBAHHA 3 nonepenHiM BUCBEPA/IIOBAHHAM
OTBOpIB OTBOpiB
a2l4d 1,0 1,0
a=10d 0,85 0,85
a=7d . 0,7 0,7
a=4d - 0,5
a) JIns npoMiXXHUX KPOKIB J03BONAETbCA BU3HAYATH K fiHTeprONALi€O

1 2

-/ . Y
R T

Pucynok 13.6 - 1]Bsaxu y pAfi napanenbHO BOIOKHaM i3 BifCTYNIOM NEepNeHAUKYNAPHO 0 BOJIOKHA Ha d

13.3.1.1.9 Y 3’¢qHaHHi NOBMHHO OYTH He MeHIlle ABOX LIBAXIB.

13.3.1.1.10 BuMoru CTOCOBHO KOHCTPYIOBaHHS i mepeBipKu 3’€/HaHb Ha I|BAXaX HaBefieHi y 15.4.2.
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13.3.1.2 3’e0Hanns Ha usaxax "Oepesuna-depesuna”

13.3.1.2.1 [Ina rnagxkux LBAXiB rMuOMHA NMPOHMKHEHHA Y IIONIEPEeYHOMY HalpsAMi NMOBMHHA CTa-
HOBUTH He MeHIle HiX 8 d.

13.3.1.2.2 JIna BCix iHIIMX TUIIB L{BAXiB I'TM6MHA IPOHMKHEHHA Y NIONIepeYHOMY HampAMi IIOBMHHA
CTaHOBUTH He MeHIIe HiX 6 d.

13.3.1.2.3 Tnanki uBAXM y KpailHbOMy BOJIOKHi He CIIPOMOXHi TepeiaBaTi 60KOBi 3ycuins i He
BPaXOBYIOTbCH.

13.3.1.2.4 Y sakocti anbrepHatiBy 0 13.3.1.2.3 w14 uBAXiB y KpaitHbOMY BOJIOKHI 3aCTOCOBYIOTHCA
HACTYTIHi IpaBuna:

- A JOTIOMDKHMX KOHCTPYKII MOXYTb 3aCTOCOBYBATUCh T/IafIKi BAXYU. 3HAYEHHSA PO3PAXYHKO-
BOI HEeCy4Ool 3AaTHOCTi IIOBMHHO NpuitMaTuCh 1/3 1i BenMMyuHM 1ns LBAXiB, BCTAHOBJIEHMX IIif MPAMUM
KyTOM J10 BOJIOKHa;

~ BCi iHII TMIM UBSAXIB, OKPIM IZIAKUX, MOXXYTb 3aCTOCOBYBAaTUCh HE€ Ti/IbKM [l JOMOMIXHMUX
KOHCTPYKLii1. 3Ha4yeHHs pO3paxyHKOBOI Hecy4oi 3MaTHOCTI MOBUHHI NpuUitMaTuch 1/3 ix BenuuuH ans
TIafIKUX LIBAXIB €KBiBaJIEHTHOTO JliaMeTpa, BCTAHOB/IEHUX IIiJi MPAMUM KYTOM JIO BOJIOKHA IpH 3abes-
Ie4yeHHi HaCTYITHUX YMOB:

— I{BAXM 3aBaHTaXeHi TIIBKY 360Ky;

-y 3’eiHaHHi HaABHI MiHIMyM TpU LBAXY;

- IM6MHA IPOHMKHEHHS Y TIONEPEYHOMY HAIIPAMI CTAHOBUTD He MeHIle Hix 10 d;

- 3’eiHaHHs He MIANANa€ MiJi YMOBM €KCITyaTalliifHOTO Kacy 3;

~ 3aJI0BO/IbHAIOTBCA YMOBY LIOAO BCTAaHOB/IEHHS KPOKIB i BificTaHe! 10 TpaHel, 3ajaHuX y Tab-
mmui 13.2

Ipumirka 1. [TpuknanoM KONOMKHOI KOHCTPYKIIii MOXe clyryBaTi 60opaopHa iolika, npubura go Topuis
KPOKB.

Ilpumitka. 2. PexoMeHIOBaHi paBu/ia 3aCTOCYBaHHA HaBeeHO ¥ 13.3.1.2.3.

13.3.1.2.5 MinimanpHi KpoKy Ta BificTaHi A0 KiHIiB i rpaHeit HaBemeHo y Tabmuui 13.2 (pucynok 13.7),
ae

a; - KpOK LBAXiB OAHOTO pANY, NapanenbHO BOMTOKHY;

a, - KpOK pAQiB LIBAXiB NEepNEeHANKYNIAPHO BOTOKHAM;

a3, - BiICTaHb MiX IIBAXOM Ta HEHABaHTXEHNM KiHIEM;

as; - BiICTaHb MiX LBAXOM Ta HABAHTAXKEHUM KiHLIEM;

a4, - BifCTaHb MiX LIBAXOM Ta HEHaBaHTAXXEHOIO I'PaHHIO;

a4, - BiICTaHDb MiX LIBAXOM Ta HaBaHTXEHOIO I'PaHHIO;

O — KYT MDK CUM/IOIO Ta HalIpAMKOM BOJIOKHA.
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Ta6mmus 13.2 — MinimManbHi KpOKM Ta BifICTaHi 10 KiHLB i rpaHeit AN 1BAXIB

Kpok Ta BifcTaHp

MinimanbHi Kpoky Ta BificTaHi o KiHLliB/rpaHet

bes TONEepENHbOr0 BUCBEPTIIOBAHHA OTBOpiB

3 nonepepHim

(pucynok 13.7) S < 3 3 3 BUCBepHIIO-
Pr <420 xr/m 420 kr/M” <pj 500 Kr/M™ | oo OTBOpIB
Kpox a, (mapanensho | 0°<a £360° | d<5mMm: (7 +8|cosal) d (4+|cosal) d
BOJIOKHY) (5+5|cosal) d
d>5Mm:
(5+7|cosal) d
Kpoxk a, (nepnenauky-| 0°<a <360° 5d 7d (3 +|sin a|) d
ASIPHO [0 BOIOKHA) '
Bincranb a3, (HaBan- | —90°<a <90° (1045 cosa)d (15+5 coso)d (7 +5 cosa)d
TaXXEHUM KiHelp)
Bincranb a; 90°<a £270° 10d 15d 7d
(HeHaBaHTaXKXEHMM
KiHelp)
Bincranb a4, 0°<a <180° | d<5mm: d <5mm: d<5mm:
(HaBaHTaXKeH M (5+2 sina)d (7+2 sina)d (3+2 sina)d
KiHelib) d>5mm: d>5mm: d=5mm:
(5+5sina)d (7 +5 sina)d (3+4sina)d
Bigcranb a4 . 180°< a £360° 5d 7d 3d
(HeHaBaHTaKeHMI
KiHelb)
2 1 ~
o T, <
—_e e e |13 L e e |3
a < [ J [ ® < # < ® e | < #
® e ® ® o .
—] 4, —.| a,
a 4
Ly - - -
b < &<‘ __L_ ﬁgL _L.
o < +
a a < a <
o 3,t0| + a3,c“
-90°< a0 £90° 90°<a £270° 0°< o £180° 180°< o < 360°
a 6 B T

a — HaBaHTaXKeHMI KiHelib; 6 ~ HeHaBaHTa)KEHNUI KiHellb; B — HABAHTA)KEHA TPaHb; T — HEHABAHTaXKeHa rPaHb;
1 - eleMeHT KpilteHHA; 2 — HanpAM BOJIOKHA
(a) kpok mapanenbHO BOJIOKHY B OHOMY Ps/ii Ta NIEPIIEHAUKYNAPHO 10 BONOKHA MiXX pAlaMu;
(b) BigcTaHi go Kpalo i rpaHeit
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13.3.1.2.6 Heo6xinHO momnepenHbO BUCBEPIIIOBAaTH OTBOPY Y JIEPEBUHI NPY TOBIUMHI €/IEMEHTIB
MEHII HiX:

7d
400
me t - MiHiManbHO OMYCTMMA TOBLIMHA IEPEB AHOTO efleMeHTa 6e3 BUCBEpAIIOBaHHS OTBOPIB, MM;

Py — XapaKTepUCTUYHA I'yCTMHA IEPEBUHH, Kr/M3;
d - piamerp UBAXiB, MM.

13.3.1.2.7 Y pepeBuHi 0cO6MMBO YYTIMBMX O PO3KONIOBAHHA MOPiA HEOOXiZHO NOMepeRHbO
BUCBEPIIOBATY OTBOPHU, SAKILO TOBLIVMHA lepeB’ AHUX elIEMEHTIB MeHIIla HiXK

14d
200

Bupas (13.19) mo>xxHa 3aminnTH Ha (13.18) mpu HaCTYIMHUX BifICTaHAX 10 IpaHi:
a4210d  pmnap, <420 kr/m>,
ag214d  pns 420 kr/m3 <p <500 kr/m>.
ITpumitka. [IpuknagaMy YyTAMBOI O PO3KOMIOBAHHS AepeBMHM MOXYTh O6yTv sanuHa (abies alba), mixTa

(pseudotsuga menziesii), cocHa (picea albies). Pexomenpyerbca 3acrocosysary 13.3.1.2.7 ansa fiepeBUMHM ANTUHM
(abies alba) i mixTu (pseudotsuga menziesii).

13.3.1.3 3’¢0Hanns Ha ysaxax "namenv-depesua”

13.3.1.3.1 3acrocoByoTb MiHiManbHi KpOKM ANA BCiX 3'€QHaHb Ha IBAXaX "NaHeNb-JiepeBMHA’,
HaBefieHi y Tabnuui 13.2, i noMHOXeHi Ha koediuieHT 0,85. Ao iHIIe He BUSHAYEHO, TO 3aCTOCOBYIOTD
Ti 3K BifICTaHi Bifi UBAXiB O KpaiB/rpaHei.

13.3.1.3.2 MiHiManbHi BifcTaHi Bin LBAXiB 4O KpaiB i rpaHeit AnA (paHepHUX €/IeMEHTIB ITOBMHHI
npuitMaTUCh 3d J/1A1 HeHaBaHTaXXeHOI rpaHi (abo kiHus) i (3+4 sina)d ansa HaBaHTaXkeHoI rpaHi (abo
KiHLf), A€ oL ~ KYT MDK HalpsIMKOM HaBaHTa)XEHHs 1 HABaHTa)keHOI0 I'paHHIo (260 KiHueM).

13.3.1.3.3 JInsa uBsaxis i3 ro710BKOIK0 AiaMeTPOM He MeHIle Hix 2d HOpMaTUBHY MiUHICTb 3aaHKepy-
BaHHA NPUIMAIOTBCA:
- mns dpa"epu

fux =011p, d™"2, (13.20)

Ke fux - XapaKTepUCTMYHA MilHiCTb 3aaHKepyBaHHs, H/MM?;
Pr - XapaKTepUCTM4HA rycTvHa daHepy, Kr/m>;

d - piameTp LBsAXa, MM;
- ansa ABI1 srigro 3 JCTY EN 622-2
Fux =30d7%2 %6, (13.21)
ne fux - XapaKTepMCTMYHa MiLiHICTb 3aaHKepyBaHHs, H/Mm?;
d - miaMeTp LBsXa, MM;
t - TOBUIMHA MMaHeN i, MM.
- s JCIT 1 OSB
fox =60d7%7 %1, (13.22)
ne fur - XapaKTepUCTMYHa MilLIHiCTb 3aaHkepyBaHHs, H/mm%;
d - miameTp 1BsXa, MM;
t — TOBLMHA IMTaHeNi, MM.
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13.3.1.4 3’ednanus na yesxax "cmanv-Oepesuna”

13.3.1.4.1 3acTocoByiOTh MiHiMa/IbHi BiICTaHi Biff UBAXIB A0 KiHLIA i TpaHei, HaBefieHi y Tabnuui 13.2.
MiniManbHi KpoKu UBAXiB, HaBefieHi y Tabmuii 13.2, 3acTOCOBYIOTbCA 3 KoediuienTom 0,7.

13.3.2 Lleéaxu npu ocbo080My HABAHMANEHH]

13.3.2.1 Inagki UBAXM He IOBMHHI 3aCTOCOBYBAaTMUCb [/l CIIPUMHATTS TMOCTIHHOrO abo mosro-
TPUBAJIOTO OCbOBOTO HaABaHTA)XXEHHA.

13.3.2.2 [Ina pisb6GoBuX LBSXiB IIepefjaya 0CbOBOTO HaBAHTAXKEHHS MOJXKe PO3I/IATATUCD TITbKY Yepe3
pi3bOOBY YaCTUHY.

13.3.2.3 LIpsaxu B KpailHiX BOJOKHAX He NMOBMHHI BPaXOBYBaTUCh /s Iepefiadi OCbOBOro HaBaH-
Ta)XKeHHA.

13.3.2.4 XapakTepucTu4Ha HeCyya 3JaTHICTb Ha BMCMUKYBaHHA f,, p, 3 €[HaHHA Ha LBAXax —
IIepIeHINKYNAPHO [0 BOMOKOH (pucyHok 13.8 a), a i 3’emHaHHA Mg KyToM - (pucyHok 13.8 6)
MOBMHHA MPUIIMAaTUCh MEHIIOIO i3 IBOX BEMWYMH, BUSHAYEHUX 33 HACTYTIHMMU BUPa3aMu:

- 1A BCiX TUIIB LIBAXiB, OKPIM IMTafKuX

Sax k4t (@)
_ ax.k ¥ * pen
Fo Rk = 72 6 (13.23)
Fhead x @
— 718 TaJKUX 1BAXIB:
foe i dt (@
. ax,k " pen
Fax R = dt+ 26 : (13.24)
fhead,k fhead,k h
ne faxk — XapaKTepPMCTUYHMIT OMip Ha BUCMUKYBAHHSI y MIOTIEPEYHOMY HAIIPAMKY;
fheadx — XAPaKTEPUCTUUHMIL OTIp Ha TPONABMIOBAHHSA 3 60Ky TONOBKY;
d - miameTp uBsxa BifnosigHo A0 13.3.1.1;
tpen ~ — TIMOMHA GOKOBOrO MPOHUKHEHHS a60 rmmbuHa pi3zpb0BOiI YaCTMHYM GOKOBOTO €/1€MEHTA;
t ~ TOBIIMHA €/IEMEHTa 3 6OKY FOTIOBKM;
d, - miaMeTp roJIOBKM LjBAXa.

t pen

\-zr Eren I > 10d
l < t < <

a 6

SN

a — NEPNEHANKYIAPHO IO BOJIOKHA; 6 - noxunumu LBsAXaMU

Pucynoxk 13.8 - 1]BaxoBe 3’€[HaHHA
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13.3.2.5 HopmatusHi onopu f,, i i fr.qq k TOBUHHI BUSHAYATUCDh MIIAXOM BUNPOOYBaHb BifMOBiHO
10 Ail0YMX HOPMAaTUBHUX JOKYMEHTIB, AKILO iHIlIE He BUSHAYEHO.

13.3.2.6 [Insa rnagkux UBsAXiB 3 [NMOMHOK NMPOHMKHEHHAM Yy MOMEPEYHOMY HANPAMKY He MeHIle
HDK 12d HOpMaTMBHI 3Ha4yeHHSA ONMOpiB Ha BMCMMKYBAHHA i Ha NPOJAB/NIOBaHHA TOMOBKM IOBMHHI
BM3HAYaTUCD 33 HACTYITHUMM BUpaA3aMU:

faxk =20-10%p% (13.25)

fhead,k =70-107° pi ) (13.26)
e P, - XapaKTepUCTUYHa IYCTUHA AEPEBUHM, KI/M>,

13.3.2.7 [Insa rmagkux UBAXiB IIMOMHA NPOHMKHEHHA Yy IONEPEYHOMY HamNpAMKY tpen TIOBUHHA
6yTu He MeHute HiX 8d. [Ina UBAXiB i3 IMMOMHOIO NMPOHMKHEHHA Y TONEPEYHOMY HANpPSAMKY MEHILe
HDK 12d Hecyya 3paTHICTb Ha BUCMMKYBAHHS MOBUHHA OYTU MOMHOXEHA HA {0, /4d —2. ina upaxis

i3 pisb6oto rnubyHa IPOHMKHEHHS Y MOMEPeYHOMY HANpsAMKY MOBMHHA GyTH He MeHiIe HDK 6d. s
IBSAXIB i3 I/IMOMHOIO NPOHMKHEHHS Y TOIepeYHOMY HANpAMKY MeHule HiX 8d Hecyda 3maTHICTb Ha
BUCMMKYBaHHs NOBMHHA GYT! IOMHOXEHA Ha f o, /2d —3.

13.3.2.8 [In51 KOHCTPYKTMBHOI IepeBUHM, 3MOHTOBaHOI 6/IM3bKO Bijl TOUKM HACUYEHHA BOJIOKOH, i
AKa BipOTiIHO BMCOX/TA MiJf HABAHTAXKEHHAM, SHAYEHHA [, 1 1 fl,004 k TOBUHHI OyTH TIOMHOKeEH] Ha 2/3.

13.3.2.9 Kpoxku, BigcraHi 0 Kparo i rpaHei 114 LBAXiB, HABAHTAXKEHUX Y MONEPEYHOMY HalpAMi,
3aCTOCOBYIOTBCA Taki caMi, K i /I UBAXiB TPU OCbOBOMY HaBaHTAXKEHH.

13.3.2.10 [Ins Haxu/IeHMX LBAXIB BiiCTaHb B0 HABaHTaXXEHOI IPaHi MOBMHHA 6YTU He MEHILE HiX 10d
(pucyHok 13.8 6). Y 3’ennaHHi MOBMHHO 6yTH He MeHIlle IBOX HAXM/IEHUX LIBAXIB.

13.3.3 Lleaxu, nasanmasceni y nonepeHHomy i 0Cb08OMYy HANPAMKAX

13.3.3.1 [Ina s’epnanb, W0 3a3HAKTh OAHOYACHOI Aii ocboBoro F,, p; i nonepeunoro F, p; HaBaH-
Ta>XE€HH, TOBMHHI 3aJOBO/IBHATHCH HACTYTIHI YMOBMU:
- /1A ITTAAKUX IIBAXIB

F F .
Zax.Bd , “v.Ed oy (13.27)

F, ax,Rd F v,Rd
~ IJis BCiX iHIIMX OBAXIB, KPiM IMAfKuX,

2 2
F E
ax.Bd | || Zv.Ed <1, (13.28)

Fax,Rd Fv,Rd

ne FurqiFy R4~ PO3paxyHKOBa Hecy4a 3[IaTHICTb 3’ €/IHaHHA, HABAHTA)XEHOTO OCbOBMM abo monepey-
HUM HaBaHTAXXEHHAM.

13.4 3’eqHanHA Ha cKoGax

13.4.1 IIpaBuna, HaBemeHi y 13.3, 3a BuHaTkoMm 13.3.1.1.5 1 13.3.1.2.7, 3aCTOCOBYIOTb NIl KPYTNNX,
a60 61u3bKoi 1o KpyTnoi GopMy, ab0 MPAMOKYTHUX CKOD i3 cKOMEHNMMY a60 CUMETPUYHUMM 3arocTpe-
HMMU HDKKaMH.

13.4.2 [Ina cko6 MpAMOKYTHOTO IIOIIEPEYHOTrO Nepepisy AiaMeTp d MOBMHEH NMPUITMATUCD AK KOPiHb
KBaj{paTHMI i3 fo6YTKy 060X po3Mmipis.

13.4.3 [llupuHa b rpebeHst ckobu moBMHHA OYTH IOHAlIMeHIIe 6d , i ITNOMHA TPOHUKHEHHA BiCTpA ¢,
MOBMHHA CTAHOBMUTH He MeHuIe HiX 14d (pucyHok 13.9).

13.4.4 V 3’exHaHHi MOBUHHO 6yTH He MeHIe ABOX CKOO.

55



JOBbH B.2.6-161:2010

t

19}

R e | e e et

1 - yeHTp cKobu
Pucynok 13.9 - Po3mipu ckobu

13.4.5 Po3paxyHKOBa Hecy4a 3[aTHICTb Y IIONIepeYHOMY HanpsAMi ofHiel ckoby Ha OfHilt MTomuMHi
3CyBy NOBMHHA PO3T/IABATUCH €KBiBaJIEHTHOIO IBOM LBAXaM i3 fiaMeTrpoM ckobu mpym 3abesneyeHHi
YMOBHY, 110 KYT MiX rpebeHeM i HanpsAMOM BOJIOKHa iepeBMHM Tifi rpebenem 6inbiue 30° (pucyHok 13.10).
Axmo KyT Mix rpebeHeM i HanmpsAMKOM BOJIOKHa Tifj rpebeneM popisHioe abo Menure 30°, To Hecyda
3[aTHICTDb Y MOTIEPEeYHOMY HaNpAMKY MOBMHHA 3aCTOCOBYBATUCD i3 MHOXXHUKOM 0,7.

a,

a,

Pucynok 13.10 - BusHaueHHs KPOKy cK06

13.4.6 JIna cko6, BUTOTOB/IEHUX i3 [POTY 3 MAaKCUMAbHUM OTOpoM postary 800 H/mm2, nosunen
3aCTOCOBYBAaTHCh XapaKTePUCTUYHMI MOMEHT Ha TPaHMIli TeKy4OCTi, BUSBHAYEHNIA 32 YMOBU

M, g =240d%°, (13.29)

nie M, i — XapaKTepUCTUYHMIT MOMEHT Ha TPaHMLLi TeKy4OCTi, H mum;
d - npiaMeTp HDXKKM cKobu, MM.

13.4.7 [lns pagy 3 n cko6, mapanenbHUX BOTOKHY, HeCy4a 3HaTHICTb ¥ 1{bOMY HaIpsiMi IIOBMHHA BU3Ha-
YaTUCh i3 BUKOPUCTAHHAM PO60OYOI KiNIbKOCTi 3’€HYBa/IbBHUX €/IEMEHTIB N, BigNOBiAHO 10 13.3.1.1.8.

13.4.8 MiniManbHMi1 KpOK cK00, BifcTaHi Bif KiHIIB i rpaHeit HafaHi y Tabmuui 13.3 i nokasaHi Ha
pucyHky 13.10, xe 0 - KyT Mixk rpebeHeM CKOGU Ta HAIPAMKOM BOJIOKOH.
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Ta6muus 13.3 - MiniManpHi Kpoku Ta BificTaHi Bif KiHLA Ta rpaHet ans ckob

Kpok Ta BifcraHni Bif KiH1is Ta rpanein K MiniManbHMIT KPOK Ta BifiCTaHb Bif
(pucyHox 13.7) T KiHIIA Ta rpaHeit
a; (mapannenbHO BOIOKHAM
s 6 > 30° 10+5fcosal) d
0°<a £360° ( ' D
a0 < 30° (15+5|cosa|) d
a, (NepreHANKY/IAPHO KO BONIOKOH) 0°<a £360° 15d
a3 ; (HaBaHTaXKeHMI! KiHellb) -90°< o £90° (15 +5 |cosa|) d
a3 . (HeHaBaHTaXeHMI1 KiHewb) 90°< o £270° 15d
a, ; (HaBaHTaXeHMi KiHewp) 0°<a <180° (15+5|sina) d
a4 . (HeHaBaHTaXXeHWIl KiHeLDb) 180°< o £360° 10d

13.5 3’egnanHa Ha 6onTax

13.5.1 Bonmu, HasanmasieHi y nonepeunomy Hanpami

13.5.1.1 bonmosi 3’eOnanns muny "Oepesuna-oepesuna”

13.5.1.1.1 [Ina 60/1TiB TOBMHHO 3aCTOCOBYBAaTHUCh HACTYIIHE XapaKTEPUCTUYHE 3HAYEHHA MOMEHTY Ha
IpaHMIii TEKY4OCTi:

M, g =0,3f, , d*°, (13.30)
ne M, py ~ XapaKTepMCTUYHMIT MOMEHT Ha TpaHuii Tekysocti, H Mym;
fuk  — XapakTepMCTMYHMIL omip npu posrsary, H/ MM
d - niaMeTp HKKU CKOO6M, MM.

13.5.1.1.2 [Ina 6onTie giamerpom 0 30 MM 3Ha4E€HHA HOPMATMBHOI MIlIHOCTi 3aaHKepyBaHHA Npyu
KYTi O 0 BONIOKHA A1 AepeBuHM i LVL noBMHHO BM3HAYaTUCD, AK

fh,a,k

2 5> (13.31)
kgo sin“ o +cos” a

fh,a,k =

fnox = 0,082(1-0,01d)p (13.32)

1,35+0,15d -~ pnsa M AKOI JepeBMHU
me ko = 41,30+0,15d - mnsa LVL ; (13.33)
0,90+0,15d - pna TBeppoi HepeBMHMU

fh,0,k — XapaKTepUCTUYHA MILIHICTb 3aaHKEPYBaHHA MapajeNIbHO BONIOKHY, H/mm?%;
Py -~ XapaKTepuUCTU4YHA IyCTMHA IePEBUHN, Kr/m3;

O - KyT HaIpsAAMKY HaBaHTa)XEHHA 10 BONOKHA;

d - piamerp 6onta, MM.

13.5.1.1.3 MiHiManbHi KpOKM Ta BifiCTaHi 1O Kpalo i rpaHeif MOBMHHI NpuitMaTHCh 3a Tabnuuero 13.4
3 T03HaKaMM, HaBeIeHUMM Ha PUCYHKY 13.7.
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Ta6nuusa 13.4 - MiHiManbHi KpPOKM Ta BiiCTaHi BijJf KiHLIA Ta rpaHeit s 6onris

Kpok Ta BificTaHi Bift KiHIA Ta rpaHe Kyr MiHiMaTIbH.MI}'I KpOK Ta BiFCTaHb Bif
(pucyHok 13.7) KiHLA Ta rpaHen

a, (napanyenbHO BONOKHaM) 0°< o <360° (4+|cosa) d

a, (IepneHMKY/IAPHO 10 BOTIOKOH) 0°<a <360° 4d

a3 ; (HaBaHTaXeHu KiHeLb) -90°< a £90° max (7d; 80 mMm)

a3 . (HeHaBaHTaXeHWI KiHep) 90°< o £150° max [(1+6sina) d;4d]
150°< o £210° 4d
210°< a £270° max [{(1+6sina) d;4d]

a, ; (HaBaHTaXXeHMUI! KiHellb) 0°<a £180° max [(2+2sina) d;3d]

a4  (HeHaBaHTaXEHMII KiHeLb) 180°< a < 360° 3d

13.5.1.1.4 Ina psangy 3 n 6onTiB, napanelbHMX BOMOKHY, HECy4a 3[ATHICTb Yy LbOMY Harpsmi
IIOBMHHA BU3HAYATHCD i3 BUKOPUCTAHHAM po6040i KiTbKOCTi 3’€HyBaNnbHUX €EMEHTIB 1,f BiIMOBIIHO
po 13.1.2.4

n
My =minq 09 ,/ 4 . (13.34)
13d
e a; - KpOK M 601TaMM Ta HapAMKOM BOTIOKHa;
d - niamerp 6onTa;
n - Kinbkictb 60nTiB y pAzi.

Jinsa HaBaHTaXXeHb, MEPTIIEHANKYAAPHMUX JIO BOTIOKHA, po60yYa KibKiCTb €/IeMEHTIB KPilIeHHs pnii-
Ma€TbCA, AK

oy =1. (13.35)

Hns kytis 0° < a < 90° MK HaPAMKOM HaBaHTAXEHHA i BOIOKOH 11, MOX€ BU3HAYATHCD JIHIHOI0
inTepnonsAuieto MixK 3HaUeHHAMM 3a Bupasamu (13.34) i (13.35).

13.5.1.1.5 Bumoryu crocoBHO po3MipiB i ToBUIMHY 1Iaii6 BifHOCHO AiameTpa 60n1Ta HaBefeHiy 15.4.3.
13.5.1.2 3’ednanns na 6onmax "nanenv-Oepesuna”

13.5.1.2.1 [Ins daHepyu npu BCiX KyTax 0 TMIbOBUX BOJIOKOH MiL[HICTb 3aaHKepyBaHHS, H/mm2,
MOBMHHA BU3HAYaTUCh, AK

ie P, - XapaKTePUCTMYHA IyCTHHA paHepH, KI/M>;
d - piametp 6onTta, MM.

13.5.1.2.2 Ins JCIT i OSB Heo6xiHO 3acToCOBYBaTM MiUHIiCTb 3aankepyBanns, H/mm?, npu Bcix
KYTax J0 TMLbOBUX BOJIOKOH, BUSHAYEHY, AK

ok =50d706¢02 (13.37)

ne d - piametp 6onTa, MM;
t - TOBLIMHA MaHesi, MM.

13.5.1.3 3’eonanus na 6onmax "cmanv-depesuna”

13.5.1.3.1 3acTOCOBYIOTbCSA NpaBuiIa, HaBeAeHiy 13.2.3.
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13.5.2 bonmu npu ocvosomy Hasanmaxenui

13.5.2.1 Hecyua 3pgaTHicTb 60/1Ta Ha OCbOBE HaBaHTAXXEHHS Ta Ha BUCMMKYBaHHSA IMOBMHHA JIOPiB-
HIOBAaTU MEHIIIii i3 BeTUYUH:

~ Hecyd4ol 3aTHOCTi 60/1Ta Ha po3TAT;

~ Hecy4oi 3[laTHOCTI cTaneBoi waibu abo (a1 3’efHaHDb "CTaNb-AepeBUHA") IVIACTUHM.

13.5.2.2 Hecyya spaTHicTb I1ait6y MOBMHHA BM3HAYATUCh 3a MPUIYIIEHHS, 110 BETMYMHA HOpMa-
TUBHOTO OTIOPY CTUCKAHHIO B 30Hi KOHTAaKTY CTaHOBUTb 3,0 f. g0 & -

13.5.2.3 Hecyua 3pgaTHicTb 60/Ta Ha CTaneBilt NIaCTUHI He NOBMHHA IePEBUIIYBATH HECY4Ol 3/jaT-
HOCTi KpYT7/IO] I1ait6y MiHiIMa/lbHMM AiaMeTpoM:

12 ¢, e f — TOBLUMHA IIACTUHY;

4d, me d — miamerp 6onra.

13.6 3’egHaHnA Ha HarenAx
13.6.1 3acTocoByloTbcsa MpaBUIa, HajaHi y 13.5.1, 3a BunATKOM 13.5.1.1.3.
13.6.2 [liameTp HareniB MOBMHeH CTaHOBUTY Oinble HiXX 6 MM i He nepeBuiyBaTy 30 MM.

13.6.3 MiniManbHuit KPOK i BifiCTaHi Bil KiHIIiB Ta rpaHeN HaBENEHi y Tabnuui 13.5 3 nosHakamm,
NIOKAa3aHUMM Ha PUCYHKY 13.7.

Tabmuus 13.5 —~ MinimManbHi KpoKM Ta BificTaHi Biff KiH1Ig Ta rpaHeit 11 HareniB

Kpok Ta BifcTaHi Bifi KiHLiA Ta rpaHei Kyt MiHimaan'uﬁ KPOK Ta BigCTaHb Bif
(pucyHok 13.7) KiHIIs Ta rpaHen

a, (mapannenbHO BOIOKHAM) 0°< o <360° (3+|cosa|) d

4, (TepreHANKYIAPHO 0 BONOKOH) 0°<a <360° 3d

a3 , (HaBaHTaXKeHM KiHelp) -90°< a £90° max (7d; 80 mm)

a3 . (HeHaBaHTaXeHUI KiHelb) 90°< o £150° max [(a3, |sina|) d;3d]
150°<a £210° 3d
210°< a0 £270° max [(a;, [sina|) d;3d]

a, ; (HaBaHTaXEHMI! KiHeLp) 0°<a <£180° max [(2+2sina) d;3d]

a4, (HeHaBaHTaXKEHUI KiHellb) 180°< a0 £360° 3d

13.6.4 Bumoru cTOCOBHO AOMYCKIB A/ OTBOPIB TiJ| Hare/i HaBeleHO y 15.4.4.
13.7 3’eAHAHHA Ha UIypynax
13.7.1 Lllypynu npu nonepeurnomy Haéanmaryexi

13.7.1.1 BrinuB pi3p60BOi YacTUHM IIypyna MOBMHEH BPaxOBYBATMCh NMpM BU3HA4YeHHi Hecyyoi
3JaTHOCTI LIIAXOM 3aCTOCYBaHHA GaKTUYHOTIO fiameTpa def.

13.7.1.2 IIna wypymiB i3 I7NagKol0 XBOCTOBOK YacTMHOW, Y SIKMX 30BHIillIHi/ AiameTp pispbu
HOPiBHIOE liaMeTPY I'/Taikol YaCTUHM, 3aCTOCOBYIOTh IIPaBU/Ia, HaBefleHi y 13.2, 3a IOTpMMaHHA YMOB:

- dakTUYHUI KiameTp d,_,f NPUIMAETbCA AK RiaMeTp INafKoi YaCTUHM;

- IJIafKa XBOCTOBA YaCTMHA [IPOHUKAE B €7IEMEHT, Y AKUI 3aXOAUTDb KiHellb i3 Hapi3Kol0 He MeHllIe
HiX Ha 4d.

13.7.1.4 [Ina rnagkoi YacTMHM Iypyna fAiaMeTpoM d > 6 MM 3aCTOCOBYIOTb MpaBM/Ia, HaBefeHi y
13.5.1.
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13.7.1.5 ns r1agkoi YacTMHM LIypyna AiamMeTpoM d < 6 MM 3aCTOCOBYIOTb IIpaBM/Ia, HaBefleHi y
13.3.1.

13.7.1.6 [IpaBuia CTOCOBHO KOHCTPYIOBAaHHA i KOHTPO/IIO 3’€fHAaHb Ha LIYpYTax HaBefieHi y 15.4.5.

13.7.2 lllypynu npu ocv080my HasaHmaxceHi

13.7.2.1 Tlpu mepeBipLi Hecy4oi 30aTHOCTi 3'€HaHb HA INYpyTaX NpPM OCbOBOMY HaBaHTaKEHHI
MOBMHHI PO3I/IAKATUCD TaKi MOXNBi GOPMY PYITHYBaHHS:

- Hecy4a 3JaTHICTb Ha BUCMMKYBAaHHA HAPi3HOI YaCTUHU LIypyTIa;

— Hecydya 3[aTHICTb INYPYNiB Ha BipMB TOZIOBKY NpPU 3aCTOCYBAaHHI CTA/EBUX IUIACTMH TMOBMHHA
6yTH BUILOIO 3a OIIip WIypyTa pO3TATY;

~ MiIIHiCTb Ha BTATYBaHHs TOJIOBKY LIypyTIa;

- IU1A LYPYIIiB, 3aCTOCOBAaHMX Y NOENHAHHI 3i CTa/IeBUMU [IACTUHAMMY, PYNHYBAHHA IPYNX INYPYTIiB
BIOBX 3aMKHYTOI KpuBoi ( 3pi3 1o MacuBy abo 3pi3 10 KOHTAKTY).

13.7.2.2 MiHiManbHUit KPOK Ta BifcTaHi BiJ IpaHeil /A IIYPYyMNiB NPU OCbOBOMY HaBaHTa>XEHHI
HaBefleHi y Tabuui 13.6.

Ta6nuusa 13.6 -~ MidiManbHi KpOKM Ta BifICTaHi Bifl I'paHel /4 IIYPYTIiB TP OCbOBOMY HaBaHTa)XXEHHI

lypynu 3arBuHYEHI MiHimanbHUIA KPOK MiniManbHa BiACTaHb 10 rpaHeit
ITig IpsiMMM KYTOM O BO/IOKHA 4d 4d
V KiH1leBe BOOKHO 4d ‘ 2.5d

13.7.2.3 MiniManbHa rmMOMHA NPOHMKHEHHS 3aroCTPEHOrO KiHI Hapi3sHOI YaCTUHM NOBMHHA
CTaHOBUTY 6d.

13.7.2.4 XapakTepucTM4YHa Hecyya 3[JaTHICTh Ha BMCMUKYBAaHHA 3 €HaHHSA Ha INypynax Mpu
OChOBOMY HaBaHTa>K€HHi IIOBMHHA CTAHOBUTH:

0,8
Fax,a,Rk = Nyp ndlef) fax,a,k ’ (13.38)

. s .
ae Eax,a Rk~ XapaKTepUCTUYUHA HECyYa 3MaTHICTb Ha BUCMMKYBAHHA 3 €AHAHHA ]I KYTOM OL 1O BO/IOKHA;

Nef — ¢aKTUYHA KiNbKICTb IIYpPYTIiB;

d - 30BHIlIIHii lilaMeTp Ha Hapi3Hil YaCTUHi; .

lef ~ rIM6UHA IPOHMKHEHHS 3aTOCTPEHOTO KiHIIA HAPi3HOI YaCTMHM MiHYC OOUH JiaMeTp
Hapi3ku;

fax,a kT XapaKTEepUCTUYHUU OIIp BMCMUKYBAaHHIO ITi] KYyTOM O 1O BOJIOKHA.

13.7.2.5 XapakTepuCTUYHMIf OMNip BUCMUKYBAHHIO IIiJi KyTOM O A0 BOJNOKHA IMOBMHEH BM3HAYa-
TUCB, 5K

f ax,k

Jaxak sin? a +1,5¢c0s° o ’ )
npu faxk =3:6x107p %, (13.40)
€ fax ok — XaPAKTEPUCTUYHMI OTIp BUCMUKYBAHHIO T KYTOM O JI0 BOTIOKH;
faxk  — XapaKTEPUCTUYHUIA OTIip BUCMUKYBAHHIO IEPIEHAMKY/IAPHO KO BONOKHA;
pk ) S XapaKTepI/ICTM‘IHa rycnma, KI'/M3.

Ipumirka. Qopmu pyitHyBaHHA cTani a6o fiepeBMHYM HABKOMO IYPYTIiB € KPUXKMMU NTPU Ma/IMX TPAHUYHNX
fedpopMaLifiX i TOMY MOXIMBICTb NePepPO3NOAiTy Halpy)XeHb € 0OMeXeHOI0.

13.7.2.6 Hecyya 3gaTHiCTb TONOBKM Ha MpPOTATYBaHHA NMOBMHHA BM3HAYaTUCh BUIPOOYBaHHAMMU
-
BiINOBi/IHO [0 Ail0YMX HOPMAaTUBHUX JOKYMEHTIB.
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8.7.2.7 Y 3’efHaHHi 3 TpymoK0 LIYpYymNiB, HaBaHTAXEHUX KOMIIOHEHTOK CWIM, TNapajlenbHOI0
XBOCTOBIit YacTHHi, GaKTUYHY KiNIbKiCTh IIYPYTIiB NPUIAMAIOTb, AK

0,9
My =n"". (13.41)

fe N - (dakTHyHa KiNbKiCTb UIYPYTIiB;

N - KiZIbKiCTb IIYPYIIB, 1110 PALIOOTh Pa30M Yy 3’€THAHHI.

13.7.3 lllypynu npu cninvniii 0ii nonepeurozo i 0cb08020 HABAHMANEHHA

13.7.3.1 [Ina 3’eqHaHb Ha WIYpyNax, AKi 3a3HaOTh CITIMbHOIL [il OCHOBOrO Ta MOIEPEYHOrO HaBaH-
TaXKEHHs, MOBMHHA 3a/{0BOTIbHATUCH yMOBa Bupasy (13.28).

13.8 3’epHaHHsA, BUKOHAHI i3 3aCTOCYBaHHAM NepPopoBaHNX MeTaIeBUX IIACTUH

13.8.1 3azanvni nonoxcenns

13.8.1.1 3’eHaHHA, BUTOTOB/IEHI i3 3aCTOCYBaHHSAM Y AKOCTI e/IeMeHTIB KpineHHA nepdopoBaHmux
MeTa/ieBUX I/IaCTUH, MOBMHHI BKIIOYATH TUIACTMHYM OJHAKOBOIO THUITY, PO3MIPY i HapsAMKY, po3Tailo-
BaHMX i3 KOXKHOI CTOPOHM JiepeB’ AHUX e/IEMEHTIB.

13.8.1.2 Huokde HaBefieHO TIpaBuia, WO 3aCTOCOBYIOTh TiIBKYM [/IA eIeMEHTIB KpinieHHsa 3 nepgo-
POBaHMX MeTa/leBUX TVIACTHH Y ABOX B3AEMHO NEPNIEHAVKY/ISPHMUX HaNpAMKaXx.

13.8.2 I'eomempis nnacmunu

ITo3HAKM, 110 BUKOPMCTOBYIOTb /ISl TeOMETpii BY3/IB 3 efleMEHTaMU KPill/IeHHA 3 nepdopoBaHux
MeTa/ieBUX M/IaCTMH, HaBelleHi Ha puCcyHKy 13.11, BU3Ha4aloThCA, AK
HanpsAM X -~ OCHOBHUM HAMPAM NIACTUHU:
HampsAM y - NEepNEeHUKYNAPHNUIA [0 OCHOBHOTO HAINpAMY;

a - KYT MK HampsiMoM X i sycusam (poaTary: 0° <y < 90°, crucky: 90°< y<180°);

B ~ KYT MiXK HalTpAMOM BOJIOKHA i 3yCU/I/IS;

Y — KYT MK HaIIpAMOM X i /TiHi€lo 3’ei1HaHHﬂ;

Ay — 30Ha IOBHOTO KOHTAKTY MOBEPXHi MK IIACTMHOIO i IePEBMHOI0, 3MEHIIIEHA Ha 5 MM Bifl

TpaHeit IEPeBMHY | Ha BiICTaHb @ Y HATIPAMi BOTIOKOH Bift KiHILst Opyca, siKa JOPiBHIOE
I’ ATUKPATHI TOBILVHI €/leMEHTa KPillIeHHS;
l ~ PO3Mip IINTY BLOBX JIiHii 3’€AHaHHA.

y
3

1 - Mexxa po6040i 30HM; 2 — HanPsAM BOTOKOH

Pucynok 13.11 - Teomerpis 3’eAHaHHA 3 NepHOPOBAHOI0 META/IEBOIO I/IACTUHOIKO
nipu Aii sycuns Fpy i Mgy
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13.8.3 Xapaxmepucmuxu miynocmi nnacmunu

13.8.3.1 IInacTuHy NOBUHHI BifiNOBiaTK HOPMAaTUBHUM 3HaYEHHAM HACTYITHUX XapaKTEePUCTHK, Ha
OCHOBi BUIIpo6yBaHb BiiNIOBiIHO 1O YMHHMX HOPMAaTUBHUX OKYMEHTIB:

fa,o,o - MiIIHICTb 3aaHKePYBaHHA Ha ogyHMLI0 rrowi npr a = 0°i B=0%
fa.90.90 - MIlIHICTb 3aaHKepPYBaHHs Ha OMHMLIO niomi npu o = 90° i B = 90%
fro - MiLHICTh Ha PO3TAT Ha OAMHMIIO IIMPUHY ITACTUHY NpK o = 0%
feo ~ MILIHICTb Ha CTMCK Ha OAMHUIIIO INIMPVHU TIACTHHM 1Ipy o, = 0°%
foo — MIIIHICTb Ha 3CYB Ha OJMHMILIO IMPUHM TUTACTUHY Y HAIIPAMKY X;
fto0 — MiL{HICTb Ha POSTAT Ha OAMHMILIO IV PUHM TIACTUHY TIpK o, = 90°;
fes0 ~ MIlHICTb Ha CTMCK Ha ONMHMLIO WMPUHU [IACTMHYM TIpH ¢ = 90°;
fu90 - MIIHICTb Ha 3CYB Ha OIMHMUII0 LIMPUHU TUVTACTUHU Y HATIPAMKY ;
ki, ky0g - mocTiitHi.

13.8.3.2 [Ina BU3HaYeHHA PO3PaXyHKOBMX 3HaUYeHb MIIJHOCTi Ha POSTAT, CTHCK i 3CYB /A MNACTUH
HeoOXiIHO NPUITHATY 3HauYeHHA KoedillieHTa k.4 1,0.

13.8.4 Miunicmo 3aanxepysanus niacmun
13.8.4.1 XapakTepucTUYHa MIlIHICTb 3aaHKEPYBaHHA I/ IIACTUHMY f, 4,0.,8,k TOBUHHA BU3HAYaTUCh

IIAXOM BUITpoOyBaHb a60 064MCIIOBATUCD 33 BUPa3aMM:

fu 0,0,k (fa,a,o,k —fa,90,90,k )'4_5'3
fa.a,[}.k = max ans < 45°, (13.42)

fa0.0k = Sa0,0k =fa,90,90,k)sin (max (o, )

Jaopk =fa0.0k = Fa0.0k ~ fa,90,90,k)sin(max(a,p)) s 45° < B<90° (13.43)

13.8.4.2 XapakTepMcTUM4HA MIIL[HICTb 3aaHKEPYBaHHSA Ha IUVIACTMHY NapajieNbHO BONOKHY IIOBUHHA
BU3HAYATUCD, AK

faook ki AKIO & S g,

13.44
Sanok — koo +k; (@—ay), AKIIO oy <a <90°. ( )

fa,a,B,k =

IocriitHi ky , ky i 0.y MOBMHHI BUSHAYaTHCh 33 BUIIPOOYBaHHAMM 3aaHKePYBaHHA i 06pOOKOIO AaHMX
Y BiANOBiZHOCTI 3 YMHHUMM HOPMATUBHIMM JOKYMEHTaMM [/I KOHKPETHOTO TUITY I/IaCTMHMU.

13.8.5 Ilepesipxa miynocmi 3’eOHanHA

13.8.5.1 Hecyua 30amuicmp 3aaHKepy6aHHA NAACMUHU

13.8.5.1.1 Po3paxyHKOBi Halpy)KeHHA T  ; 3aaHKePYBaHHA OKPEMOTO €/IEMEHTA KPill/IeHHs 3 MeTa-
neBoi nepdopoBanoi nnacTuuy Bif Aii cunm Fpy i po3paXyHKOBi HaNPY)XeHHA T, ;, 3aaHKePYBaHHS Bifl

Aii MOMEHTY M ; NIOBMHHI BU3HAYATUCD, AK

F

Tpy =2 (13.45)
Ay
M

Tyd =—;V’1ﬂ, (13.46)

p
npu W, = IrdA , (13.47)
Ag
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ne F4 g4~ po3paxyHkoBa cua, L0 fli€ Ha OKpeMY MIACTHHY B LeHTpi Baru po6ouoro nepepiay
(TO6TO MONMOBMHA 3aTaNIBHOTO 3YCU/VIA Y lepeB’ THOMY €/IeMEHTi);

.. My g - pO3paxyHKOBMIT MOMEHT, IO Ai€ HA OKpeMy IIACTUHY B LEHTPi Baru po6ouoro nepepisy;

dA - nnoma cermeHTa nep$opoBaHOi MeTaNeBOl MIACTUHYU KpPiN/IeHH;
r - BifiCTaHb Bij LleHTpa Baru MIACTMHU [0 IUIOLLi CETMEHTa NNacTuHM dA;
A,f - akTMYHA IUIOLLA NIACTHHM.

13.8.5.1.2 Y akocri anbTepHaTHBYU BUpasy (13.47) W), KOHCepBaTHBHO BU3HAYAIOTD i3

Ad
W, = Z , (13.48)
2
A
npu d= o +he2 , (13.49)
hy

me hg - MakcumasnbHa BUCOTa GaKTMYHOI 30HU 3aaHKePYBaHHA, EPTIEHAMKYNAPHOI O KOBLIOT
CTOPOHHU.

13.8.5.1.3 Tuck Ha KOHTaKTi MK HepeB’AHMMM eleMEHTaMM MOXKe BPaXOBYBaTUCh 4epe3 3MeH-
IeHHA Bemunun Fpy npy crucky, mo6 cepens BeNMMYMHA 3a30pY MiX e/leMEHTaMM He TepeBULIyBana
1,5 MM, a MaKCMMa/lbHa BeIMYMHA — 3 MM. Y TakuX BUIIA[IKaxX 3'€MHAHHA IIOBMHHO pO3paxoOBYBaTUCh Ha
MiHiMa/bHe 3yCUIIA CTUCKY Fy gy/2.

13.8.5.1.4 TuCK Ha KOHTaKTi MiX fepeB’SHUMM €NEMEHTaMM Y 3POIUEHHAX MOACIB IPU CTUCKY
MO>Xe BPaXOBYBaTUCb PO3PaXyHKOM OKPEMOi IVTACTMHU Ha PO3PaXyHKOBY cuny F, p; i pO3paxyHKOBMit
MOMEHT M ;33 HACTYTIIHUMM BUDa3aMu:

2
Fp; cos SIM .
Fy pi = ( = S IZhEdIJ + (FgqsinB)* (13.50)
M
My g = ——2”“’ : (13.51)

me Fg; - pospaxyHkoBa 0cbOBa cia MOsCa, 1O Ali€ Ha OKpeMY IIacTHHY (CTUCK a6o Hyb);
Mg, - po3paxyHKOBMI1 MOMEHT ITOSCa, IO Ali€ Ha OKPEMY ITaCTHHY;
h - Bucora nosca.

13.8.5.1.5 [ToBuHHa 3afOBONILHATUCH HACTYTIHA YMOBa:
2 2

T T
Fd | 4] M4 | <, (13.52)
fa,a,[i.d fa,0,0,d

13.8.5.2 Hecyua 30amuicmo nnacmunu

7,1 13,8.5.2.1 [Ina KOXXHOrO CIIONY4€HHS Yy BY3/i 3yCM/IA Y [BOX TOJIOBHMX HanmpAMKaxX NOBWHHI
BU3HAYATHUCD, K

F, gg = Fgycosa 22 Fy g, siny, (13.53)
Fy,Ed = Fgysina £2 Fyy g, cosy, (13_.54)
ne Fp; - po3paxyHKoBe 3yCH/NA B OKpeMiit acTiHi (TO6TO IMONMOBMHA 3araIbHOTO 3YCHIIIA

Y AepeB’AHOMY €/IEMEHTI);
Fp,Eq - PO3paxyHKOBe 3yCH/IIA Bif MOMEHTY B OKpeMiit nnacTuti (Fyy gy =2 Fyy gy /1).
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13.8.5.2.2 [1oBuHHI 3a0BONBHATUCH HACTYTIHA YMOBA: -
R ,
F F :
nEd || 2B <, (13.55)
F, x,Rd F y.Rd .

ne Fx Ed 1 F) g4 — PO3PaXyHKOBi 3yCU/ISl y HapAMKaXx x iy
'Fx RdiF y,Rd = BilNOBifIHi po3paxyHKOBi 3HaYeHHs MiLJHOCTI NIaCTMHU. BOHM BU3HAYaKOThCA 32
MaKCMMa)'IbHMMI/I 'HOpPMaTMBHMMM MiLIHOCTSAMMU NepepisiB, napanenbHux abo nepneHnMKynﬂpHMx 1o
TOTIOBHUX OC€it, Ha OCHOBI HIDKY€ HaBEICHNX HOPMATMBHUX MIilTHOCTEN I/IACTUH Y IIMX HaNpsAMKax:

|f w0,k 1sin (Y Yo Sin(ZY))l
Fy pie = max ; (13.56)

X,
lfv,O,k lcosyl

|f u,90,k [ €08 Y|
F, p = max (13.57)

» |fv,90,k Isin yI

, N ; frox Bna F gy >0 , .
mpu  fNok = , (13.58)
S feox Ana F,py <0 :

froox A E, gy >0

sk = , (13.59)
feoox BnA F, pa <0

1+k, sin2y) nmna E_p; >0
k=1 " x B , (13.60)
1 mia F, gy <0

Ie Yo ik - mocriitxi, 110 BU3HA4AIOTh PV BUIPOOYBaHHAX Ha 3CYB Y BiMOBIAHOCTI 3 YMHHUMU
" HOPMaTMBHMMM JOKYMEHTAMMU J/Is1 KOHKPETHOTO TUITY T/TACTUHH,

13.8.5.2.3 Skuio nnacTiHa nepekpuBae 6inbiue HiX B 3'€[HyBa/IbHI /iHii Ha eNleMeHTi, To 3ycunsa
Y KOXHil IPAMOIHIitHIA YacTUHI 3’€{HYBa/IbHOI NMiHil MOBMHHI BU3HAYaTUCh TaK, W06 3abe3nedyBanach
CTaTMYHa piBHOBara i 3ai0BO/IbHANACH YMOBa (13.55) ans ko>KHOI NpAMONIHiHOI YacTMHM 3’enHyBaano'1'
niHii. Bei BaxkMBi po3ainy NoBMHHI BpaXOBYBaTUCh.

13.9 3’epgHaHHsA PO3Pi3HUMMU i IMAJKUMU KiIbIEBUMM IINTOHKAMM

13.9.1 [ins 3’egHaHb, BUKOHAHMUX i3 pO3Pi3HMMM Ki/TbLIeBMMMU IITIOHKaMM a60 rMmagKuMHu KibLeBUMHU
IUTIOHKaMy JiiaMeTpoM He 6inbie 200 MM, XapaKTepUCTMYHA HeCy4ya 3/IaTHIiCTb Mapaje/ibHO BONOKHY
F, o.rk H2 3’€AHYBa/IbHUIL €/IEMEHT i Ha II/JIOIWHY 3CYBY NOBMHHA BUSHAYATHCD, AK

v,
ky Ky ks kg (35d,}’5)
0,Rd =Ming , (13.61)

ki ks h, (31,5d,) (b)

F

v,

ne 'FQ,o,Rk - XapaKTepUCTUYHA Hecyya 3[laTHiCTh NapanebHO BONOKHY, H;
d. - piaMeTp 3’€HYBa/IbHOTO €/IEMEHTA, MM;
k; - nepexigHuit koedinieHt mpu i = 1...4.
13.9.2 MiHimManpHa TOBLIMHA 30BHIlIHIX JepeB’sAHMX €/l€MEHTIB IIOBMHHA 6y'm 2,25 h, , a BHYT-

pimnix ~ 3,75 h, , ne h,- rinbuna saknaganus (pucyHok 13.12).
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| |
ty ’L £ ’L t
< >

Pucynok 13.12 - Po3mipy 3’efHaHHA 3 PO3PI3SHUMM i I/TAfKMMM KiTBLIEBUMU LIIIOHKAMMU

13.9.3 KoedirieHT k; MOBMHEH BUSHAYATHCD, AK
(1

k, =min7——-— , (13.62)

13.9.4 KoediuieHT k, 3acTOCOBYETbCA A1 HaBaHTaXeHMX KiHuiB (MiHyc 30°<a <30° i Bu3Ha-
Ya€eTbCA, AK

kq
k, = min , 13.63
2 as, ( )
24,
r 1,25 gna 3’egHaHb 3 OJHUM e/IeMEHTOM KPilJIeHHA Ha MJIOLUHY 3CYBY (13.64)
AeKk, = , . . . .
? 11,0 s 3’enHanb 3 GUIbIIE HIK ONHIM €lEMEHTOM KPill/IeHHA Ha T/IOLMHY 3CYBY
a3, Hazfaso y Tabmuui 13.7.
Jns iHWMX 3Ha4YeHb &, k, = 1,0.
13.9.5 KoediuieHT k; HeobxigHO npuitmaTy, AK
L75
k3 = min , (13.65)
Pk
350
fie P, - XapaKTePUCTUUHA IYCTMHA IepEeBUHY, Kr/M3.
13.9.6 KoediwieHT k4 3ane>XXuTd Bifj 3’ €AHYBaIbHUX MaTepiaiB i MOBUHEH NPUIMATHUCD, AK
1,0 p1a 3’eaHaHb "epeBUHa- epeBUHA"
= ’ " pes (13.66)
1,0 nna 3’eaHaHb 'CTaab- lepeBUHA
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13.9.7 [Ina 3’efHaHb 3 OMHUM €/IeMEHTOM KpillZIeHHA Ha IUIOLIMHY 3CYBY Iifl Hi€I0 CMIM Y BUIIARKY
HaBaHTa)XeHOro KiHuA (150°<a <210°) yMoBa (a) y Bupasi (13.61) He BpaxoBY€EThCA.

13.9.8 Ilpu aii cunu mif KyToM O I0 BOJIOKHA XapaKTEPUCTUYHA HeCyYa 3JaTHICTb Ha 3’€HYBaIb-
HMit e/leMEHT Ha IVIOUHY 3CyBY F, p, TOBMHHa BU3Ha4aTyCA 32 Gpopmyom0:

. E
Fom = JoRE (13.67)
o kgy sin” o +cos” a
npu : k90 =1,3+ 0,001 dC > (13.68)

ne F, Rk — XapaKTepUCTUYHA HECYHa 3/IaTHICTD 3’ €HYBA/IbHOTO e/leMEHTa IIPU CUIi MapasenbHO
BOJIOKHY BifnoBigHoO 1o (13.61);

d, - niaMeTp 3’€FHYBa/IbHOTO €/IEMEHTA, MM.

13.9.9 MinimManbHi Kpoky Ta BifcTaHi Bif KiHNiB i rpaHeit naseieni y tabmuui 13.7. IlTosHaku
MoKa3aHi Ha pucyHky 13.7. ’

Ta6muus 13.7 - MiniManbHi KpoKM Ta BificTaHi Bifi KiHIA Ta TPaHent As 3’€RHaHHA 3 pO3pisHUMM
i rmagKuMM KinblleBUMU WITTOHKaMy

Kpok Ta BifcraHi Biff KiHLA Ta rpaHen Kyt 70 BOTOKHa MiHiMa.}IbH.MI}'l KpOK Té ﬁiécréﬂb

(pucyHok 13.7) Bifj KiHIIs Ta rpaHei

a; (napannenbHO BOMOKHY) 0°< o <360° (1,2 +0,8|cosa|)d,
a, (T1epNeHIMKYNAPHO 10 BOTIOKOH) 0°< o £360° 1,2d,
a3 ; (HaBaHTaXeHMI KiHeLlb) -90°<a £90° 1,5d,

a3 . (HeHaBaHTaXeHUt KiHewp) 90°< a <150° (0,4+1,6]sina|)d,
150°< . < 210° 1,24,

210°< a £270° | (0,4+1,6]sina|)d,

a, , (HaBaHTaXKeHMI KiHel(b) 0°<a <180° ‘ (0,6 +0,2|sin a])dc
a4 . (HeHaBaHTaXEHUH KiHeL(b) 180°< a < 360° 0,6d,

13.9.10 Sxumo 3’eqHyBambHi eneMeHTy po3mimedi "Bpo36ir’ (pucynox 13.13), miniManbHMit KPOK
TapanebHO i epIeHAUKYIAPHO IO BONOKHA OBMHEH BifiIOBijaTH HACTYMHIi YMOBI:

) ) 0<k, <1
(kar)” + (ka2 )" 21 mpu {Osk; < (13.69)

me k, - mompaBouHMIT KoedillieHT WA MiHiMaNbHOI BifICTaHi 4| Tapane/bHO BOIOKHY;
k., - nomnpaBounuit koedilieHT ANA MiHiManbHOI BiiCTaHi g, EPNEHAUKYNAPHO [0 BOJIOKHA.
a2 2

kulal

A
N

ka0 le—

Pucynox 13.13 - [Ipusenena Bigctaus ans 3’€HYBa/IbHUX €/IEMEHTIB
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13.9.11 Kpox napanenbHO BONOKHY k;; d; MOXe 3MEHLIYBAaTHCh MHOXEHHAM Ha KoeillieHT K .

npu 0,50,5<k, ,; <1,032 yMOBH, 1110 HeCy4a 3[aTHIiCTb MHOXXUTHCA HA KoedillieHT

kR red = 0,2 + 0,8 K e - (13.70)

13.9.12 [Ina psgka 3’€JHYBaJIbHUX €IEMEHTIB MapafelbHUX BOJNOKHY HeCyya 3JaTHICTb Y LIbOMY
HATpPAMKY NOBMHHA BU3HAYATICh 3 YPaXyBaHHAM (aKTUYHOI KITbKOCTI 3'€\HYBATIbHUX EIEMEHTIB Myf

ny =2+(1——5%)(n—2), (13.71)

ne ny - dakTMUHa KiMbKICTb 3'€HYBANILHUX e/IEMEHTIB;

n - Ki/IbKIiCTD 3 €IHYBa/IbHUX €IEMEHTIB Ha JiHii, apane/nbHi BOTOKHY.

13.9.13 3’emHyBanbHi e€NeMEHTM MOXYTb BBaXATUCh TMapalelbHUMM  BOJNOKHY, SAKLIO
kuz a, <0,5ka2 a .

13.10 3y64acri mmoHKu

13.10.1 XapakTepuCTHYHa Hecyya 3[aTHICTb €/IeMEHTIiB KpillJIeHHA, BUTOTOBIEHMX i3 3y64acTux

IUTOHOK, IOBMHHA BU3HAYATUCh AK CyMa HOPMAaTMBHOI HeCy4oi 3JaTHOCTi CaMMX €/IEMEHTIB i 3’emHy-
BanbHKUX 6071TiB BignosigHo mo 13.5.

13.10.2 XapakTepucTidHa Hecy4a 3JaTHIiCTb F, p; Ha OTHOCTOPOHHIO 3y6uacTy wnoHky (tunis C2,
C4, C7, C9, C11) Ta aBocTOpOHHIO 3y6uacty mmnoHky (tunis Cl, C3, C5, C6, C8, C10) ans 3’eAHyBanbHUX
€/IeMEHTiB NOBMHHA BU3HAYATUCD, AK

18k, k, k3 d>°  mns ONHOCTOPOHHIX UITIOHOK
F, re = ‘ , (13.72)
25k, k, k3 d° 1A HBOCTOPOHHIX IINOHOK

Ae F, pk- XapaKTepUCTUYHA HeCy4a 3[aTHICTb 3y64acToi WnoHky, H;
k; - nepexiguuit koediuieHT 3 i = 1...3, BUSHAYEHMMU HUKYE;
d.:
- miamerp 3ybuacroi urmonku tumnis C1, C2, C6, C7, C10i C11, mm;
- 60koBa goBXuMHa 3ybuacroi mmonkyu tvnis C5, C8 i C9, Mm;

- KOpiHb KBafIpaTHUI! BijJi f06YTKY 060X 60koBUX HoBxuH ana Tunis C3 i C4, Mm.
13.10.3 3acTocoByeTbcs MyHKT 13.9.2.

13.10.4 KoediuieHT k; moOBMHEH BUSHAYATUCD, AK

1
k, = min {1 (13.73)
=min<—— 5 .
! 3h, :
t
5k,
e t; - TOBIIMHA KPaifHbOTO €/IEMEHTA;
tz — TOBIIMHA cepem-xboro €/IEMCHTa,

h, - rnubyuHa 3aXOMKEHHS LITIOHKHU, MM.
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13.10.5 KoediuieHT k, NOBMHEH BUSHAYATUCD, AK
- qna tunis C1...C9:

1
kp=min{ g, (13.74)
1,5d,
1,1d,
npu a3, =max{7d , (13.75)
80 MM
me d - piamerp 6onTa, MM;
d. - srigno 3 13.10.2.
- mns tuniB C10i C11:
1
k, =min as, , (13.76)
2,0d,
1,5d,
npu as; =max<7d , (13.77)
80 MM
me d - miamerp 6onTa, MM;
d. - 3rigHo 3 13.10.2.
13.10.6 KoediuieHT k3 HeobXifHO npuitMaTH, AK
1,5
k3 =min , (13.78)
Pk
350

fie P - XapaKTepUCTUYHA TYCTHHA EPEBUHY, Kkr/m>,

13.10.7 Ons 3y6uactux mnoHok tumiB Cl...C9 MinimanbHi Kpoku i BifcTaHi 10 rpaHei i kpaiB
MOBMHHI npuitmMaTHCh 3a Tabnuuero 13.8. [losHaku HajaHi Ha pucyHky 13.7.

13.10.8 [lna sy6uyacrux mwnonok Tunip C10 i C11 mMiHiManbHMit KPOK Ta BiACTaHi o rpaHei i KiHLiB
HeoOxigHo npuitMary 3a Tabmuueto 13.9. [Tosnakn HapaHi Ha puCyHKy 13.7.

13.10.9 Axmo enementn tnniB Cl, C2, C6 i C7 kpyrnoi dopmy i posramosari "Bposbir”, To
3acTocoByerbes 13.9.10.

13.10.10 ITpu BuxopucranHi 601TiB i3 3ybyacTuMy WIOHKaMM 3aCTOCOBYEThCA 15.4.3.
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Tabnnua 13.8 - MinimManbHi kpoku Ta BificTaHi Biff KiHLA Ta rpaHein ais 3y64acTuX LIMTOHOK

tunis C1...C9

Kpok Ta BificraHi Bifi KiHLA Ta rpaHei
(pucyHok 13.7)

Kyt o Bonokua

MinimanbHMit KPOK Ta BiICTaHb
BiJT KiHIIA Ta rpaHen

a, (napasienbHO BOJIOKHY) 0°<a £360° (1,2+0,3|cosa])d,
a, (IIepIeHIVKY/IAPHO KO BOIOKOH) 0°<a £360° 1,24,
a3 ; (HaBaHTaXeHMUil KiHewb) -90°< a0 £90° 2,0d,

.| a3  (HenaBaHTaXXeHMIT KiHeLD) 90° < a0 £150° (0,9+0,6 |sin a|)dc
150°<a £210° 1,2d,

210°<a <270°

(0,9+0,6[sina|)d,

ay, (HaBaHTaXXeHUIT KiHel[b)

0°<a <£180°

(0,6 +0,2[sina|)d,

a4 . (HeHaBaHTaXeHUI KiHellb)

180°< a <360°

0,6 d,

Ta6muua 13.9 - MiniManbHi Kpoky Ta BificTaHi Bifi KiHLIs Ta rpaHei sy6yacTux mmonok Tunis C10i C11

Kpok Ta BifcraHi Bif KiHLA Ta rpaHeit
(pucyHok 13.7)

KyT no BonokHa

MiHimManbHMIT KPOK Ta BifiCTaHb
BiJ KiH1IA Ta IpaHeit

a, (mapannenbHO BONOKHY) 0°<a £360° (1,2+0,3|cosa])d,
a5 (NMepreHANKYNAPHO IO BOTOKOH) 0°<a £360° 1,24,
‘| a3 ; (HaBaHT@XEHU KiHellb) -90°<a £90° 2,0d,
a3 . (HeHaBaHTaXeHU KiHeLb) 90°< o <150° (0,4+1,6|sina})d,
150°< o < 210° 1,2d,

210°< a0 £270°

(0,4+1,6|sinal)d,

a, ; (HaBaHTaXXeHMI KiHelb)

0°<a £180°

(0,6 +0,2]sinaf)d,

a4 . (HeHaBaHTaXeHMI! KiHellb)

180°< a £ 360°

0,6d,

14 EJIEMEHTHU I KOHCTPYKIIIT

14.1 EnemenTn

14.1.1 Kneeni monxocminni 6anxu

14.1.1.1 Sxmo momyckaeTbcsA MiHIHUIA XapakTep medopMaliiii BAOBX BUCOTHU 6anKu, OCbOBI
HaTpy>XeHHA Y MONMIAX Ha OCHOBI lepeBUHY TIOBUHHI 33/J0BO/IbHATY HACTYTIHI YMOBM:

0-f,c,max,d Sfm,d 2
O f.t,max,d S.fm,d J
S fcd Ske feoas

CredSSrod>

(14.1)
(14.2)
(14.3)

(14.4)

€ O f . maxd — PO3PAXYHKOBE HANPYXXEHHA CTUCKY KPayiHbOTO BOJIOKHA TOMNIL;

O f t.max,d ~ PO3PaXyHKOBE HAIIPy)XXEHHSA POITATY KPaitHbOTO BONOKHA TO/NLI;

Cfcd  — CEPENHE PO3PaXyHKOBE HAMPYXEHHA CTUCKY TOMUL;
Cfed  — CEPElHE PO3PAXYHKOBE HAIIPYXXEHHS POSTATY MOMNL;
k. - Koeilli€HT, 1[0 BPaXOBY€ MONEPEYHY CTIMKiCTb.
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14.1.1.2 Koediuient k. Moxe Bu3HayaTHCh (KOHCEPBATUBHO, OCOOMMBO WA KOpo6uacTux 6amok)
3rifHo 3 11.3.2 npu

l
A, =412 (i), (14.5)
b
Re l. - BimcTaHb MiX Imepepisamu, fie 3an06ira€ThCs MPOrMH CTUCHYTMX ITO/IMLbD i3 IVIOLIVHY;

b - moxasaHo Ha pUCYHKy 14.1.

SIK10 BUKOHAHO OKpeMi JOCHifXEHHA BifHOCHO 3amobiraHHs BTpaTi CTIMKOCTI i3 IIOIMHN BCi€i
6anKu, MOXKHa TIIPUITYCTUTH, 10 k, = 1,0.

O cmax
1 1 Uw.c,ma:f
/‘ . u N l ;
1L <> -E%‘f / 1
\— 1 - 1—_/ x - - R
- <
] & '—J‘Q‘_ 2
—f &5

LS Le

Oy t,max

Gf:l‘

G, t.max

1 - cTuck; 2 - posrar

Pucynoxk 14.1 - Tonkocrinzi 6anku

14.1.1.3 OcboBi 3ycunnsa y CTiHIi NOBMHHI 3aJOBO/IbHATY HACTYNHI YMOBM:
Ow.ed Sfc,w,d ) (14.6)

Cwid S ftwd> (14.7)
Ae GO, . 410, ;  — BilIOBIAHO PO3PaxyHKOBi HATIPY>KEHHA CTUCKY Ta POSTAIY Y CTiHKaX;
fc,w,d 1 ft,w,d »— BIAITIOBIAHO p03anYHKOBa MIIHICTD CTIHOK Ha CTUCK Ta pO3TﬂI‘ ﬂpM 3Ir1HIL.

14.1.1.4 fIxui0 He HAMAIOTbCA iHINI BETMYMHY, TO 33 PO3PAXYHKOBY MiL[HiCTb Ha 3IMH Yy IUTOLIMHI
CTiHOK MOBMHHA NPUMATUCh MiLJHICTb Ha PO3TAT a60 Ha CTUCK.

14.1.1.5 Heo6xigHo nepepipnTyu, 110 KOXHE K/I€EHE 3POLLEHHA MAE HEOOXiJHY MiL[HICTb.

14.1.1.6 Sxio He 3AiICHIOETbCA [eTaNbHMUI PO3PaXyHOK Ha CTiitkicTh, HeOOXifHO nepeBipuUTH
YMOBY:

h,, <70b,, (14.8)
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.

erhw . 0.5(hs;+hy,)
hy

Fv,w ,Ed < J » (149)

35b£vb+05(hﬂ'+hf‘)

fv,o,d nna h, <35b,

fyo0q Ana 35b, <h, <70b,

ne F,., g4 — PO3paxyHKOBa Iepepidyloua cuia;

h, - BigcTaHb HETTO MiX MOMULIAMY;
hf,c ~ BUCOTA CTUCHYTOI 30HM TMO/IALLi;
g - BUCOTa POSTATHYTOI 30HM MOMIL];
b, - WMPUHA KOXHOI CTIHKM;

fu0d - PO3paxyHKOBa Mil[HiCTb Ha 3CYB JIUCTA.

14.1.1.7 [iis CTiHOK i3 /IMCTIiB HAa OCHOBi epeBMHM 1A MepepisiB 1-1 Ha pucyHky 14.1 HeobXigHO
nepeBipuTH YMOBY:

ffv,90,d ana hf < 4bef

Tinean.d SW 0,8
4bef
fo.00.4 nns hf >4bef

) (14.10)

hy

D€ T ,uean.d — PO3PAXYHKOBI HAPYXKEHH 3CYBY Y nepepisi 1-1, 3a yMosn piBHOMipHOTO po3nofiiny
HaIpYy>KeHb;

fu90,d — PO3paxyHKOBa MillHiCTb CTIHKM Ha 3CYB IIPM NZIOCKOMY KPYY€eHHi;
hs - mopiBHioe kg abo Ay, .

b, i1 KopobyacTux 6anok
bef = (14.11)

b, /2 pna TaBpoBuX 6anok

14.1.2 Kneeni 6anku 3 moHxumu nonuuamu
14.1.2.1 TyT gomycKaeTbcA MiHiitHa 3MiHa pedbopMaliit BIOBX BUCOTH 6am<u.
14.1.2.2 Tlpu nepeBipii MilIHOCTi K/Ie€HMX 60K i3 TOHKUMM TTOMULAMU HeoOXiTHO BPaXxOBYBaTH

HepiBHOMIDHMIT POSNOLI HAMpPYXXeHb y MOMMUAX, CIPUYMHEHUI 3CYBOM OOLIMBKM i MO3LOBXKHIM
HPOTUHOM.

14.1.2.3 SIxwo iHlIe He BU3HAYEHO AETATHHUMM MEPEBiPHUMM PO3paxyHKaMu, KoMbiHOBaHa 6anka
POSINAKAETbCA K NeBHa KoMOiHalis gBOTaBpOBMX 6anok i wBenepiB (pucysok 14.2) mpu pobouiit
IIMPUHI TTONML bef:

- U1 ABOTaBpPOBUX 6aoK

byf=beer+ by 360 byt (14.12)

- And mBenepis
bef= 0,5 bc,ef"’ b, abo 0,5 bt,ef+ by - ‘ (14.13)
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14.1.2.4 3lavyeHHs bc,efi bt,ef He MOBMHHI NepeBUIUIYBaTH MaKCMMa/IbHUX, BUSHAYEHUX NI 3CYBY
obpewitky 3 Tabmuui 14.1. OKpiM TOro, 3HaYeHHA b, ¢ He NOBMHHO IEPEBMILYBATH MaKCUMANBHOTO,
BM3HAYEeHOTO NPy MO3J0BXHbOMY IPOTYHI IMCTa 3a Tabnuuero 14.1, ae I - nmponit 6ankn.

Ta6muusa 14.1 - MakcumanbHa po6oya MpPUHA NONNUI P Al 3CyBY OOPEIUITKY i TO3TOBXKHBOMY
IIPOrUHi IUCTa

Marepian nonuui 3cys obpewitku | Io3goBiHiit mporuH mmcra
daHepa 3 HAMPsAMOM BOJIOKOH Y 30BHilIHBOMY 1Iapi:
- MapasebHO CTiHILL; 0,11 20 hf
- MepHEeHNKY/IAPHO 0 CTIHKU 0,11 25 hf
XapakrepHa ceplieBMHHA JJOLIKa 0,151 25 hf
ABIT i JCII 3 noBinbHO po3TallOBaHUMM BOJIOKHaMM 0,21 30 hf

14.1.2.5 Ao He BUKOHAHO [E€Ta/bHUX JOCMIKEHDb CTIIKOCTi, HEPO3KpiN/ieHa MIMPUHA TOMUL|
He TOBMHHA IepeBMILIYBaTH MOABiNHOI pob6ouoi mmMpuHM nommui, HeobximHOI ANA 3abe3meveHHS
crifikocTi mucTa (madeni) 3a Tabnuiero 14.1,

14.1.2.6 [In1a TOHKMX CTiHOK i3 JIMCTIB Ha OCHOBi [€PeBMHM /i1 ABOTaBPOBOro mnepepisy 1-1 Ha
pUCYHKY 14.2 moTpi6HO nepeBipAT yMOBY:

(fy90.4 ana b, <8h
T < S (14.14)
mean,d ﬁ 8 hf 08
fv904d —b—;- mna b, >8hf
K€ T,pan.d — PO3PAXYHKOBI HANPY>XEHHs 3CYBY Y Iepepisi 1-1, 3a yMOBM piBHOMIpHOTO pO3NOALTY

Hanpy>KeHb;

fu90,4 — PO3paxyHKoBa Mil[HIiCTb MO/IML Ha 3CYB NPY I/IOCKOMY KPY4€HHi.

Ilna pospisy 1-1 nepepisy Tumny iLsesiepa MOBMHHI MEPEBIPATUCDH Ti XK yMOBH, ane i3 3amiHOIO 8 hf
Ha 4 hy.

bef bef N
r~» A | L F% -1 ) R
, 1 1 1 1

hy

XM | T e e

—O{bt,ef/Z b[,ef/2|"—'.|bt,ef/ — §1

b b
(Y f

- i'bwﬂ—-

Pucynok 14.2 - banka 3 TOHKMMM TONULAMMU
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14.1.2.7 OcboBi HanpyxeHHsA y noamuAx Ha 6asi BiamosigHoi po604oi WMpUHM IOBMHHI 3af0-
BOJIBHATU HACTYIIHi yMOBMU: ’

Cfed Sff,c,d ) (14.15)

Cred<Srea> ‘ (14.16)
A€ O . 4 — CEPENHE PO3PAXyHKOBE HaIpy>XeHHA MOMUILLi CTUCKY;
O (.4 ~ CEPENHE PO3PaXYHKOBE HATPY)KEHHA TIOMIML PO3TATY;
f fiod = PO3paxyHKOBMIA OIip MOMNI CTUCKY;
f fid = PO3paxyHKOBMIA Ollip MONMULi PO3TATY.
14.1.2.8 Heo6xinHo nepesipuTH, 110 KOXKHE KIe€He 3pOLyBaHHA Ma€ HeoOXiiHY Mil(HICTb.

14.1.2.9 OcboBi HanpyXeHHA Y CTiHKaX IOBUHHi 3aJOBONIbHATH BUPa3K (14.6), (14.7), Bu3HaueHi
y 14.1.1. "

14.1.3 Banxu, 3’eOnani mexaniunum cnocobom

'14.1.3.1 fxuo Mepepis KOHCTPYKTUBHOTO €lEMEHTA CKIAfIAEThCA 3 AEKiNbKOX YacTMH, 3 €FHAHMX
MeXaHIYHMMM [ieTa/AMM KPifJIeHHS, HeoOXilHO pOsTnAAaTH BIVIMB KOB3aHHA Y BY3/Iax.

14.1.3.2 Po3spaxyHKu NOBMHHI BMKOHYBaTMCh 3a YMOBM MiHiifHOI 3a/Ie)XHOCTI MDX 3ycHIIAM i
KOB3aHHAM.

14.1.3.3 SIK110 KPOK AeTaseit KpilIeHHs 3MiHHUI y TIO300BXHbOMY HallPAMKY Bil[IOBIZHO JI0 3yCHITb
3CYBY Smin i Smax (€ 4Smin » MOXe 3aCTOCOBYBATUCh HACTYTIHMIA POGOUMIA S,¢ KPOK:

Sef = 0,75 Smin + 0:25 Sy » (14.17)

MpumiTka. MeToj po3paxyHKy HeCy4oi 35aTHOCTi 620K 3 MeXaHiYHUMM 3’€THAHHAMM HaflaHO y ORATKy B.
14.1.4 Kononu 3 MexaniMHum i KecHuM 3’ cOHAHHAM elemMenmis

14.1.4.1 Jledopmauii Bif KOB3aHHA Y 3'€JHAHHAX, 3CYBY i 3TMHY y BY3/laX, KOCMHKaX, CTPYDKHAX i
TONMUIAX Ta OCbOBUX CUJT Y PeIliTLi HOBMHHI BPaXOBYBaTUCh IPY T€PeBipLli MilIHOCTI.

ITpumirka. MeTox po3paxyHKy Hecydoi 3aTHOCTi KO/IOH IBOTaBPOBOTO i Kopo6yacToro mnepepisy, npocro-
POBi KONOHY i pelliTKOBi KONIOHM HalaHo Yy AioAaTky .

14.2 36ipHi KOHCTPYKIii
14.2.1 Qepmu

14.2.1.1 [Ina dpepM, 3aBaHTa)KeHMX NIEPEBaXXHO Y By3/1aX, CyMapHi Hanpy>XeHHs Biji CIII/IbHOI Ail 3TUHY
i 0cbOBOTO CTUCKY, CIliBBifHONIEHHS, HaBeAeHe ¥ (11.19) i (11.20) noBuHHe obmexxyBaTuch o 0,9.

14.2,1.2 JIna CTUCHYTHX €lI€MEHTIB poboya JOBXKMHA €/IEMEHTA [1A TepeBipKu MILIHOCTi Y T/IOINMHI
MOBMHHA, K PAaBUIO, IPUIAMATHCh AK BiICTaHb MiX IBOMa IIPU/IETTMMI TOYKAMM NePETUHY.

¥ LG 0 .
14.2.1.3 [Ins TpuxyTHuX pepm poboya [OBXKMHA /1A CTUCHYTUX €/IEMEHTIB IIOBUHHA NPUNMATUCD AK
posmip nporony (pucynox 10.1), Axio: - ‘ 4
— eJIEeMeHTH OHOTIPO/IbOTHI 6e3 )XOpCTKOro 3’elHAHHA Ha KiHIIAX;

- e/IeMeHTH Hepo3pi3Hi Ha JiBa i 6inble MPOMBOTIB i He HABaHTAXEH] i3 IIOLIMHMK.
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~ 14.2.1.4 TIpu cnpoLieHOMY PO3PaxyHKY TPUKYTHUX (epM i3 3’¢{HaHHAM MepPOPOBaHUMM CTaje-
BUMM TUIACTMHAMM BifnosigHO mo 10.4.3 [ONMYyCKAa€TbCA TPHUIAMATH HacTynHi (PaKTUYHI JAOBXMHM
CTUCHYTHX e/leMeHTiB (pUCyHOK 14.3):
- [V HEPO3PI3HMX eNeMeHTIB 6e3 3HaYHMX MOMEHTIB Ha KIiHIAX i KOMM HANpYXE€HHA STUHY BiX
IIOTIePEYHOTO HABAHTAXKEHHA Y KpaitHboMY pasi fopiBHIoe 40 % HarnpyxeHb CTUCKY:

Y 30BHIIIHBOMY NPOTOHi - 0,8 BenMYMHM NIPOTOHY;
y BHYTpilIHbOMY NPOroHi - 0,6 Be/IMIMHU TIPOTOHY;
y By3i - 0,6 BenmuuuHM 6iTbIIOrO IPUTIETTIOTO TIPOTOHY;

~ [UIsi HEPO3PISHNUX e/EMEHTIB i3 3HAYHMMM MOMEHTaMM Ha KiHLIAX i KONM HAMPYXKEHHA 3TUHY :0)
TOTIEPeYHOTO HaBAHTAKEHHA Y KpaitHboMy pasi fopiBHIOE 40 % Hampy)KeHb CTUCKY:

IJiA KiHliB 6a/I0K 3 MOMEHTOM - 0,0 (o670 6€3 BIIMBY MO3[{OBXXHHOTO 3TMHY)
JUIS IepefOCTaHHbOTO MPOTOHY - 1,0 BeNMYMHY [TPOTOHY;
peLITy NPOTOHiB i BY3/iB - 5IK BUSHAUEHO BUILLeE /151 Hepo3pi3HuX H6anok 6e3

3HaYHUX MOMEHTIB Ha KIHLIfX;
- 1714 BCiX iHILMX BUNAAKiB ~ 1,0 Be/IMUMHY NTPOTOHY.
Ilns mepeBipKM MilTHOCTi CTUCHYTUX €/TEMEHTIB i 3’elHaHb 06YMCIIEHI OCbOBI 3yCHIIA HEOOXiAHO
36inpuryBaTit Ha 10 %.

06

0.8
0,0

a 6

a - 32 BiICYTHOCTi MOMEHTIB Ha KiHIAX; 6 - IIpU 3HAYHMX MOMEHTAX Ha KiHyax

PucyHok 14.3 - Emopyt MOMeHTIB i GakTH4Hi IPOTOHY NIPU CTUCKY

14.2.1.5 [Ipu cnpoieHoMy po3paxyHKy ¢epM, HaBaHTRXEHUX Y BY3/ax, CIiBBiAHOUIEHHA HaIpy-
)KeHb POSTATY Ta CTUCKY, 2 TAKOX HeCyqy 3JaTHIiCTh 3’eiHaHHA HeobXxigHO obmexyBaTu 70 % .

14.2.1.6 Heobximguo mepeBipsaTH CTIMKICTD e/IeMEeHTiB (epM i3 IoLMHN.

14.2.1.7 Hecyya 3paTHicTb 3'€HaHb IOBMHHA OyTH AOCTATHBOIO ANA CNIPUMHATTA 3YCUNb TIpU
BUPOOGHMITBI Ta MOHTaXI.

14.2.1.8 Hecyua 3jaTHicTb BCix 3’€[lHaHb TOBMHHA 6YTU JOCTAaTHBOIO JUIA CTIPUAHATTA 3yCUJIb F 4
6y/Ib-AKOr0 HaNpAMKY, WO Jil0Th y miomuHi dpepmu. JlonmycKaeTses, 1o F; ; moBuHHi 6yTH KOPOTKO-
TPUBATMMM B MEXKAX €KCTUTYaTaliiHOTO K/acy 2 BeMINHOIO:

F4=10+0,1L, (14.18)

ne F, 4 -BXH;

L - 3ara/bHuit IPOTIT GEepMH, M.
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14.2.2 Pepmu i3 3’cOnanuamu 3 nepdoposanux memanesux naacmuy

14.2.2.1 depmu, BUrOTOBNeHi i3 3acTocyBaHHAM meppOPOBaHMX CTaNeBUX IUIACTHH, MOBUHHI
3a/JOBONIBHATY BYUMOTY YNHHUX HOPMATUBHUX IOKYMEHTIB.

14.2.2.2 3acrocoBytotbcsa BuMornu 10.4.11 14.2.1.

14.2.2.3 JIna TpukyTHUX depM, AKIIO 30cepefpkeHa cuna (HapuKiaj, HaBaHTaXeHHA Bilt TIOIUHM)
Ma€ nepIeHANKY/ISAPHY A0 efleMeHTa cknanosy < 1,5 kH, iskuoo, ;<0,4 fe.a10,4<0,4f, 4, TOBUMOIN
11.2.3111.2.4 MoxyTb 6yTy 3aMiHeH] Ha:

Omd $0.75 frn g - (14.19)

14.2.2.4 MiHiManbHe TlepeKpUBaHHS [IEPeB IHOTO €/IEMEHTA TIepPOPOBAHOIO CTANEBOIO MIACTHHOIO
IOBYHHO CTaHOBUTY 6inbuy i3 BennuuH: He MeHuIe 40 MM a6o TPETUHY BUCOTH JiepeB’sTHOTO €/1IEMEHTA.

14.2.2.5 IlepdopoBaHi cTaneBi NMIaCTUHK, 1O 3aCTOCOBYIOTbCA /I 3POLIEHHA NOACIB, MTOBUHHI
riepeKpuBaTH BificTaHb y 2/3 Bifi Heo6XifHOI BUCOTH Nepepisy mosca.

14.2.3 Koncmpyxuii nokpumms ma nepexpumms
14.2.3.1 3azanvHi noOnONKEHHS

14.2.3.1.1 Lleit pospin cTocyeTbcs IIApHipHO OOMEPTHX KOHCTPYKLil, TakMX SK MEPEKPUTTA i
NOKPUTTSA, CKIafleHUX 3 NTMCTOBMX MAaTepialiB Ha OCHOBi JlepeBMHM, 3aKPIIl/IEHUX MeXaHIiYHAMM 3en-
HYB/IbHUMM €leMeHTaM JI0 JiepeB’ IHOT paMu.

14.2.3.1.2 Hecyua afaTHiCTb 3'€HYBa/IbHIX €€MEHTIB Ha IPaHAX MUCTIB MOXe 36IIbIIyBaTUCh HA
KoegiuieHT 1,2 10 3HaUeHb, HaBeIEeHUX Y poapini 13.

14.2.3.2 Cnpowsenuti po3paxyHox KOHCMPyKYitl noKpumms ma nepexpumms

14.2.3.2.1 [Insa KOHCTpYKLiit 3 piBHOMIPHO PO3NOMI/IEHMM HaBaHTaXeHHAM (pUCyHOK 14.4) crpo-
LIEeHNI METOJ] PO3PaXyHKY, AKMit HABEJEHO Y LIbOMY PO37ini, MOXe 3aCTOCOBYBATHCD, AKIIO:

- niponirt | Ma€ BentuuuHy Mix 2b i 6b, ne b ~ mnpuHa KOHCTPYKIIi;

- YMOBOIO HaCTaHH5 TPaHMYHOTO CTaHy € PYJ{HYBAaHH €JIEMEHTIB 3’€lHaHHA (ane He NaHene);

~ IaHesTi 3aKPilUIOITbCA Y BIATIOBIAHOCTI 3 IpaBuIaMy KOHCTPYIOBaHHA y 15.8.1.

A

24

]

L 1
I

1 - kpaitHsa 6afka; 2 - MepepMBYACTi rpaHi; 3 — pO3TalyBaHHS NaHeNen

Pucynok 14.4 - 3aBaHTa)kKeHHs KOHCTPYKIil Ta pO3TalIyBaHHA NaHeNel

14.2.3.2.2 SIK110 He BUKOHAHO JieTa/IbHMX PO3PaXyHKIiB, TO rpaHi 6aok MOBMHHI PO3PaxOBYBaTUCh
Ha CIIPUIHATTA MaKCUMATbHOTO 3TMHa/IbHOTO MOMEHTY Y KOHCTPYKUil.
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14.2.3.2.3 Heo6xinHo momyckaTu 3yCM/IA 3CyBy PiBHOMIPHO POSIOAiINEHVMMM BOOBX WIMPUHU
KOHCTPYKIIi.

14.2.3.2.4 fIK1mo MMCTH PO3TALIOBAHO Y LIAXOBOMY NOPAAKY (PUCYHOK 14.4), TO KPOK LIBAXiB BIOBX
IepepUBYACTHX IpaHelt MOXe 36inbiuyBaTich Ha koedirieHT 1,5 (MakcumanbHO o 150 MM) 6e3 3aMeH-
ILIEHHSA HECYYOi 3aTHOCTI.

14.2.4 Cminu
14.2.4.1 3azanvHi nonoxeHHsa

14.2.4.1.1 Criny HOBMHHI IPOEKTYBATUCD [i/ISl CIPUAHSATTSA SIK TOPU3OHTANIBHUX, TaK | BEPTUKATBHUX
HaBaHTaXXEHb.

14.2.4.1.2 CriHy MOBMHHI HaleXXHUM YMHOM 3aKPiITIOBATHCD A/IA 3aMOOiraHHA NepeKUAaHHIO Ta
KOB3aHHIO.

14.2.4.1.3 Criny, npusHadeHi A1 COpUitHATTA monepeyvHoi Aedopmalii, moBuHHI 6yTH mincuneni
Y TIOLMHI AOLIATMM MaTepiaaMy, AiarOHA/IbHUMU B’ A3AMMY i 5KOPCTKUMU 3’ €THAHHAMMU.

14.2.4.1.4 Onip nonepeyHii gedopmariii CTiHM TIOBUHEH BU3HAYaTUCh 360 BUNPOOYBaHHAMM 3TiHO
3 YMHHMMM HOPMATMBHMMM JOKYMEHTaMM, a60 pO3paXyHKaMiu Ha OCHOBi BifIOBifHMX aHATiTMYHMX
METO/IB YY1 pO3PaxXyHKOBUX MOJIENIEN.

14.2.4.1.5 Ilpu npoekTyBaHHi CTiH HeoOXifHO BpaxXOBYBaTM CK/Iaj, MaTepiany i reoMeTpu4HY
CTPYKTYpPY KOHKPETHOI CTiHM.

14.2.4.1.6 Heo6xifHO OLIiHIOBAaTH peaKlilo Ha Aii cTiHM pans 3abesneyeHHs1 HeOOXITHOrO 3amacy B
MeXXaxX eKCIUyaTauiiHO1 HaflinHOCTi.

14.2.4.1.7 Y 14.2.4.2 i 14.2.4.3 HaJlaHO [IBa a/IbTEPHATMBHUX CIPOILEHNX METOAM PO3PAXYHKY I/A
CTiH. '

ITpumirka. PekoMeHAyETbCA A/1A 3aCTOCYBaHHA MeTOA A y 14.2.4.2.
14.2.4.2 Cnpowseruil po3paxyHox cmix ~ memod A

14.2.4.2.1 CripowieHuit MeTOR NOBMHEH 3aCTOCOBYBATUCH TIMbKM [I/IA CTiH i3 aHKEPHUM 3aKpim-
JIEHHAM Ha KiHLi y BUTNAMI BEPTUKANIBHOTLO €/IEMEHTA, AKUN 6esnocepeHbO 3’€HaHUIl 3 HIDKUe
PO3TAlLOBAHOI0 KOHCTPYKILIE.

14.2.4.2.2 Po3paxyHKoBa Hecy4a 3[aTHICTb F, p; (PO3paxyHKOBMif omip rnornepeyHomy fedpopmy-
BaHHIO) Bin cumu F, g, , mpuKnazeHoi 3Bepxy, sakpimenoi Bif miniiomy KoHconbHoi naHeni (Bep-
THKAalTbHMM HaBaHTaXEHHAM ab0 3aaHKePYBaHHAM), IOBMHHA BM3HAYaTUCh i3 BMKOPUCTaHHAM
HaBEJIEHOTO HMXKYe CIIPOLIEHOTO METOAY PO3PaxyHKy AN CTiH, BUTOTOBJEHMX 3 ofHiei abo 6inbuie
TaHesneif, e KOXHA CTiHOBA MaHeb CKIaJAETbCA 3 JIMCTIB, 3aKPilyIeHUX L0 ORHIEl CTOPOHU JlepeB’ sTHOT
pamu, 3a JOTPUMaHA YMOB, L10:

- KPOK 3’ €JHYBa/IbHIX €/IeMEHTiB MOCTiiHMI BROBX NEPUMETPA KOXKHOTO JIMCTa:

- LIMPUHA KOXXHOTO JIMCTA CK/IaJa€ IOHaliMeHIle h/4.

14.2.4.2.3 [Ina ctin, BUTOTOB/IEHUX i3 [EKiZIbKOX IaHeNeN, PO3PaXyHKOBAa Hecy4a 3JATHICTb Npyu
nonepeyHiit fedopManii CTiHM MOBMHHA BU3HAYATHCD 32 POPMYIIOIO:

F,pa =2F , ra > (14.20)

ne F , ps — PO3paxyHKOBa HeCy4a 3[)aTHICTb NPy NonepeyHiit fedopmauii cTinu BifmoBinHO
no 14.2.4.2.3i14.2.4.2.5.
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14.2.4.2.4 Po3spaxyHKoBa Hecyya 3[aTHICTb NIpyu nomnepeyHiit fepopmanii koXHOI cTiHOBOI maHeni

E Big cunu E 3TiAHO 3 PUCYHKOM 14.5 MOBMHHA BM3HAYATUCH 32 POPMYJIOND:
i,v,Rd i,v,Rd pucy pMy.
Ff pibic;
JBRd Yiti
E ,rd e Lhialy (14.21)
s

ne Ff,Rd — nomnepevHa Hecyda BHaTHiCTb OKpEMOTO €IEMEHTA S’GJIHaHHﬂ;

b; - mMpuHa CTiHOBOI MaHei:
S — KPOK elleMeHTiB 3’€[{HaHHA
i
1 pna b; 2bg
— qna b;<b
bo i 0
me by =h/2
h - Bucora crinu.
v Ed i o = o
‘ L o
1 vl
v
4 v
A H
v
4 v |k
! H
‘ v
4 v
F ! Y
b 5 A v
-
Fi ra Fiipa
a 6 B

Pucynok 14.5 - Cuny, w0 Ail0Th Ha aHei cTinu (a); o6pamnenns (6); muct (s)

13.2.4.2.5 [Ina 3’enHyBalbHUX €/I€MEHTIB BIOBX KPOMKM OKPEMOTO /IMCTa PO3paxyHKOBa IoIe-
peyHa Hecy4a 3J1aTHiéTb NOBMHHa 36iMbIIYBaTHCD HA koedillieHT 1,2 K0 BiAMOBiAHMUX 3HAYEHD, HABEIEHUX
y posgini 13. ITpu Bu3Ha4YeHHI KPOKY 3'€JHyBa/IbHMUX €EMEHTB 3TifIHO 3 BUMOramu posginy 13 HeobxinHO
IIpUIMATH YMOBH, 1O KPOMKM HE HABaHTaXKEHI.

14.2.4.2.6 IlaHeni cTiH, {0 MalOThb BiKOHHi i ABepHi NMpoOpi3yu, He MOBMHHI BPaxOBYBaTUCb NpHU
BM3Hau€HHi NOINepeYyHOi HeCy4oi 3[aTHOCTI.

14.2.4.2.7 [Ina naHeneit CTiH, o6IMTMX NMCTaMu 3 060X CTOPiH, 3aCTOCOBYIOTBCS HACTYIHI
IIpaBuIa:

- AKLUIO JIUCTU i €IEMEHTM KpillJIeHHA ONHAKOBOTO TUITYy Ta PO3MipiB, TO IoOIepevyHa Hecyya
30ATHICTDH CTIHM MOBUHHA NPUIMATUCh K CyMa NONEPEYHOI HECYHOl 3JATHOCTI KOXKHOI CTOPOHMU;

~ SAKIO 3aCTOCOBYIOTbCA Pi3Hi TMIM JIUCTiB, TO MOXX€ BPaxoBYBaTUCh 75 % romnepevyHoOl Hecy4oi
3MATHOCTI C/MabIIoi CTOPOHM, AKIIO He OOIPYHTOBAHO iHINY BEINYMHY IIpUM BUKOPMCTAaHHi €lleMEHTIiB
Kpill/IeHHs 3 OHAKOBMM MOZY/IeM KOB3aHHA. B iHIMX Bunagkax Mojxe BpaxoByBaTUCh He Ginbiie 50 %.
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14.2.4.2.8 3oBHiwHi cunu F; p; i F;ypg STifHO 3 pUCYHKOM 14.5 NMOBMHHI BU3HA4YaTHCh 32
dbopmynoio:
E h
- _ _i,v,Ed
Fn:,Ed "Fi,t,Ed = (14.23)
by
fie h - BUCOTa CTIHM.

14.2.4.2.9 Ili sycwiis MOXyTh NepefaBaTMCh abo Ha JIMCTM TIpWIer/noi CTiHOBOI mawneni, a6o
Ha KOHCTPYKLii, 0 pO3TallOBaHi BUILIE YM HWXK4Ye. SKLIO 3yCHIIS PO3TATY MepefaloTbCs Ha HMKYE
pO3TAlIOBaHi KOHCTPYKILii, TaHesi MOBMHHI 6yTM 3aaHKepPOBaHi XXOPCTKMMM €/IEMEHTaMM KpillIeHHs.
CTOSKM CTiH NMOBMHHI IepeBipATUCh Ha IO3JOBXHIiN NporuH y BianosigHocti 3 11.3.2. Akmo kiHui
BEPTMKAabHUX €/IeMEHTIB OGMNMPAIOTbCA Ha TOPU3OHTANbHI €leMEHTH KapKaca, TO HeOOXilHO OLiHMTK
HAaIpY>XeHH CTUCKY Y TOPM3OHTA/NIbHUX €/IEMEHTAX TEPNIEHAUKYIAPHO A0 BOIOKOH BiffNOBifHO 10 11.1.5.

14.2.4.2.10 3ycumns, AKi BAHUKAIOTb Y CTIHOBMX NaHeNAX i3 ABepHUMM 260 BikOHHMMM TIpOpizamu,

a TAKOX Y MaHe/sX Manoi LMpUHY (PUCYHOK 14.5), MOXYTb nepefiaBaTuch 6esnocepeHbo Ha Bulle abo
HIDKYe pO3TallOBaHi KOHCTPYKILil.

Fv,.Ed
= AR SR " P RO - " oy TTT T s = - o ‘—-
" i . £33 o o 0 o Fd " o B
: = 5 5 s :
Ly I R DA s/ v N
5 : g 5
s N S g 4 s I
"o ’ M o ’ - e 4 1) 4
L) 4 ‘ R & [
o ) D g "oy "
;é' : . 3 i e
A v " Y
: . &
“ i ; i K4 1 i 1
3 o i ‘. S 4 S
A} ’ : NS 4 . " O LAY
S 0 g 10 J S ! ow o
<o EEY f ‘ S /oo 0
e g i . W ]
F b " e o ok . - 4 ] H
N i . - . e = ' . .
V'Iid’ 2 3 c L AR ' i g
—pt bnet L—
= ale s ale e 3 ala
< <
bi
‘—-—’

1 - cTiHOBa naHeMb HOPMabHOI LIMPUHY; 2 — CTIHOBA NaHeNb 3 BiKOHHUM MPOpi3oM; 3 — CTiHOBa MaHenb
Marnol LIMpUHHU

PucyHok 14.6 - [Ipuxiag KOMIIOHOBKY CTiHY 3 BK/IOYEHHAM MaHei 3 BIKOHHUM IIPOpizoM
Ta MaJ10i WUMPUHNI

14.2.4.2.11 ITo3moBXHIM NpPOrMHOM JUCTiB Bij TIOMEPEYHOI CMIM MOXKHA 3HEXTYBaTU y pasi
b
3abesneyenHs ymoBu: L <100, ge
t

bpet — BIACTaHb MK CTOAKaMM Y YUCTOTI;
t -~ TOBIIMHA JIUCTA.

14.2.4.2.12 [Ins Toro, 106 UeHTpanbHUM CTOAK PO3IIAAABCA AK ONOPa AA TUCTA, KPOK €IEMEHTIB
KpiIUIEHHA Y Hiit He ITOBMHEH NepeBUIBaTy GBI AK Y [BA pa3y KPOK KPill/IEHHs BAOBXK IPaHei MCTa.

14.2.4.2.13 k10 KOXXHa NaHe/lb CKIANAEThCA i3 CTIHOBMX €/1EMEHTIB 3aBOACHKOrO BUTOTOBIEHHA,
TO OKpeMi CTiHOBi €/leMEHTH TOBMHHI MepeBipATUCh Ha 3[aTHICTb NepefaBaT Ail0 MOMEPeYHOl CUIH
MiK HUMM.

14.2.4.2.14 Y 30Hax KOHTaKTy MiX BePTMKaIbHUMM CTOAKAMM i FOPU3OHTANIBHUMU AepeB AHUMU

e/leMeHTaMM [/Ii HUX HeoOXiJHO NepeBipATH BEeMMYMHY HANpPYXeHb CTUCKY NEepIeHAMKYNAPHO 10
BOJIOKHa.
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14.2.4.3 Cnpowenuil po3apaxyHok cmin - memoo B
14.2.4.3.1 Bumoru 10 KOHCTPYKLl CTiH i maHenen y BIITOBIZHOCTI 31 CIIPOLEHUM PO3PaxXyHKOM

14.2.4.3.1.1 KoMmoHOBKa cTinu (pucyHok 14.7) BUKOHYETbCA i3 0fHO a60 6inbliie CTIHOBMX TaHENeH,
KOYHA 3 AKMX BK/TIOYAE OIHY ab0 [IeKi/IbKa YapYHOK, 110 BUTOTOB/IAIOTBCA 13 TACTIB Ha OCHOBI BUPODIB i3
[lepeBUHM, OMMCAHUX Y 8.5, NPUKPINIEHUX /IO AEPEB’THOTO KapKaca.

10 11

R e SO

2o

Py

Y
Y
y

3
[

k4
4

9

1 - cTiHOBa MaHenb 1; 2 — CTIHOBa NMaHenb 2; 3 — cTiHOBa NaHenb 3; 4 — CTiHOBa MaHeNnb 4; 5 — cTiHOBa NaHeNb 5;
6 - crina 1; 7 — crina 2; 8 - cTiHa 3; 9 — KOMIOHOBKa CTiny; 10 - mucT; 11 - BepXHs 06B’A3ka; 12 — BiKHO;
13 - pBepi

Pucynox 14.7 - [Ipukiag KOMIIOHOBKM 3 IEKiIbKOX CTIHOBMX TaHeNe

14.2.4.3.1.2 [Ins 3a6esneyenHs nonepeyHoi MitHoCTi (B MIOMMHI) CTiHM WIMPUHA NTaHeNi MOBUHHA
6yTu He MeHIlle 1/4 BucoTu naneni. Kpinnenus muctis fo JilepeB’AHOTO KapKaca MOBMHHO 3AiCHIOBATUCD
1BAXaMM a0 WYypyNaMH, a KPOK e/IEMEHTIB Kpil/IeHHA TIOBMHEH 6yTvt piBHOMIpHUM BIOBX IepyUMeTpa
nucra. EneMenTu KpirUieHHs BCepeiMHi MCTa IOBUHHI 6yTM 3 KPOKOM, L0 He TepeBuulye 6ibLl HX
B/IBi4i KPOK BJIOBX Il€EpUMETPpA.

14.2.4.3.1.3 ¥ pasi HaABHOCTI Npopi3y y MaHeni JOBXWHA MaHe/i 3 KOXHOTO 60ky Bif mpopisy
MOBMHHA PO3IAJATUCH AK OKpeMa NaHeNb.

14.2.4.3.1.4 Konu naHeni KOMIIOHYIOTbCA Y CTiHi, TO:

- BepXHi YaCTMHMU OKpEMMX MaHesel IOBUHHI OyTH CKPillnIeHi eleMEHTOM a60 KOHCTpYKIi€I0 Yepes
CTUK ITaHeNeN;

— Heo6XiHa MIIJHICTb BEpTUKANBHOTO 3'€JHAHHA MiX JIBOMA [1aHe/SIMMU TOBMHHA OLIHIOBATHCD, aTe
MaT¥ PO3PaXyHKOBY MiliHICTh He MeHe HX 2,5 KH/M;

~ NpU KOMIOHOBUi CTiHM 3'€[IHAHHA [BOX IIaHeNell NOBUHHO CTIIPUAMATY MEPEKMIAHHA i cumm
KOB3aHH LISIXOM 33aHKEePYBaHH: JI0 OTIOPHOI KOHCTPYKLii a60 NpuKIafaHHAM O CTiHy MOCTINHOTO
HaBaHTAXXEHHsI, a60 3a ZOMOMOT0I0 060X YUMHHUKIB.

14.2.4.3.2 Merouxa po3paxyHKy

14.2.4.3.2.1 PospaxyHkoBa HeCy4a 3aTHICTb y NOWMHi F,, p; (PO3paxyHKOBMI OIip nonepedHoMy
nebopmysanHo) Bif cunn F, gy , IpUKIafeHoi 38epXy KOHCOMbHOI MaHer, 3aKpinieHoi Bij mignomy
BepTUKA/IbHAM HABAHTAXKEHHAM ab0 3aaHKepYBaHHSAM, MOBMHHA BU3HAYATUCD 3 BUKOPUCTAHHAM HaBe-
JIEHOTO HIDK4e CIPOLIEHOr0 METOAY PO3PAaXyHKY JUll KOHCTPYKIl CTiH, BusHaueHux y 14.2.4.3.1.
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14.2.4.3.2.2 [lns1 cTiH, BUTOTOB/ICHUX i3 J€KiNbKOX IaHeseil, po3paxyHKOBa HeCyya 3[aTHICTb IpH
nonepeviit fedpopmauii cTinu F, p; MTOBMHHA BUSHAYATUCH 32 ¢dopmynoio:

de =2F, i,v,Rd > (14.24)

me F , pq — PO3paxyHKOBa HeCy4a 3IaTHICTb Iy HonepeyHiit fedopMallii CTiHOBOI NaHeni BiAMOBIAHO
no 14.2.4.3.2.3.

14.2.4.3.2.3 Po3paxyHKoBa Hecyya 3JaTHiCTb [IpY MOMEPeYHil medopmanii KOXKHOI CTiIHOBOI MaHeni

E , pq Bif cumn E, , p; 3TiHO 3 pUCYHKOM 14.5 noBuHHa BU3Ha4aTHCh 3a popmyoio:

Ff ra bi

Fyra= kg ki,q ksky » (14.25)

So
ne Ffpq- nonepeuna HeCyda 3AATHICTb OKPEMOTO €/IEMEHTa 3’€NHaHHS,;
b; - wMpuHa CTIHOBOI MaHeNi, MM:
sy - OCHOBHMJ KPOK €/IEMEHTIB 3’€HAHHS (14.2.4.3.2.4);
k; - xoediuient posmipHocri naneneit (14.2.4.3.2.4);
kiq
k, - koedillieHT BpaXyBaHHS KPOKY efieMeHTiB kpirnenn (14.2.4.3.2.);

- Koe(iLieHT piBHOMiIPHO PO3MO/i/ieHOT0 HABAaHTAKEHHA 1A naxeneii (14.2.4.3.2.4);

k, - xoediui€eHT, O 3aNeXUTD Bif MaTepiamy o6mmsku (14.2.4.3.2.).

14.2.4.3.2.4 3uagenns sy, kg, k; 5, ki k,, moBMHHi BU3HaYaTUCh TaK:

970d
So=—» (14.26)
Pk
ne d - miaMeTp elleMEHTA KpillNIeHHs, MM;
Py — XapaKTepUCTUYHA IYCTMHA I€PEBUHM PaMK;
bi s b <1,0 (a)
h
b, b,-
ky=1<|-+ 4>1,0 i b<4,8 (b) 3 (14.27)
h h
4, .
(_] na Zs10 i b>48 ©
h h
me h - BUCOTa CTiHM, M;
0.4
2. 2,4
ki,q =1+ (0’083‘11 - 0,0008q, )(_i,——j , (14.28)
i
je ¢; - eKBiBaJeHTHe PiBHOMipHO PO3MO/iNeHe BePTUKAIbHE HABAHTAXEHHH, 10 mie Ha cTiny, KH/Mm,

. npug; 20(dopmyna (14.31);
1

ks = — (14.29)
0,86 — +0,57
S0
e s - KpOK elleMEHTIB KPil/IeHH: BIOBX EPUMETpa JIACTIB;

1 npu KpinvieHHi 3 ofHiei cToponu (a)

k, = (14.30)
E +0,5E ’
£,v.Rd max VoRAmin oy kpinnenHi 3 060X cTopin (b)
Fi,v,Rd,max
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me E , pi max — PO3PaXyHKOBMI omip monepeuHiit fedopmanii MinHiuroi o6umsxu;

E |, pd.min — PO3PAXYHKOBHIA OIIip NOTIEPEeYHi Aedpopmauii c1abuioi o6UMBKY.

14.2.4.3.2.5 ExBiBajleHTHe piBHOMipHO pO3MOfilleHe BEPTUKa/JIbHE HABAaHTA)XKEHHSA (¢; , AKE BUKO-
PUCTOBYETbCA NpU BU3HAYEHHI k,-,q , TOBMHHO BM3HAYaTHMChb TilbKM Bifj MOCTiifHUX Aill Ta 6yAb-AKMX
CyMapHUX Liif BITpy pasoM 3 eKBiBalEeHTHUMMU [IiAMU, CIPUYUHEHUMM 30CEPEMKEHUMM CUIAMMU, BKITIOYHO
3 CMNIaMM 3aaHKEpPYBaHHA, WO Ai0Th y maHeni. [Ina BuU3HaYeHHsA k; ,q 30CepeIKeHi BepTUKAIbHI Cuu
HeoOXiTHO NpUBECTH [0 €KBiBa/EHTHOTO PiBHOMIPHO PO3MOMiNEHOT0 HABAaHTa)XEHHA 3a YMOBH, IO
CTiHa € )KOPCTKMUM TiZIOM, HaNpUKNaK, F; .. g4, MO [ii€ Ha CTiHY, K TI0KAa3aHO Ha PUCYHKY 14.8.

2a E vert, Ed

, (14.31)
b}

qi =

Ae a - rOpM3OHTAJIbHA BifICTaHb Bif cuiu F 10 MiiBITpAHOrO KyTa CTiHM;
b - moBXWHa CTiHM.

N hhb e

Fi,vert,Ed
Fi,v,Ed
[ P e Tty )
a i
e >
!
.
Fi,v,Ed Vesorocevonnn L S— :
Ficra \
? Fi,q,Ed Fi,q,Ed
| b |

Pucynox 14.8 - BusHaueHHs eKBiBalIeHTHOI BEPTUKANbHOI il q; | peakIiit BiJi BEpTUKaNbHUX
i rOpM30OHTaNbHUX Ailk

14.2.4.3.2.6 3osniuni cunu F; gy i F;, gy (pycyHok 14.8) Bin ropusonTanbuux fiit F; , g4 Ha CTiHy i
NOBUHHI BM3HAYaTUCh 32 GOPMYIOL0:

E h
F.pa=E4pi= % | (14.32)
;
ge h - Bucora cTiHm.

Lli 30BHILHI CU/IM MOXYTb IepefaBaTUCh a00 Ha TUCTY NIPUIEITIOl CTIHOBOI MaHesi, a60 Ha KOHCT-
PYKUii, 1[0 po3TalIoBaHi BUILle Y1 HIOKYeE. SKIO0 3yCU/IIA PO3TATY IlepefaloThCA Ha HIDKYe pO3TallloBaHi
KOHCTPYKLUil, maHe/i NOBMHHI 6YyTH 3aaHKepOBaHi )KXOPCTKMMM e/leMeHTaMy KpimeHHs. CTOAKM CTiH
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MOBMHHI MepeBipATUCh Ha MO3MOBXKHii MporuH y Bignosiaxocti 3 11.3.2. Ko KiHLi BepTHKanbHUX
e/leMeHTiB OOGMUPAIOThC Ha FOPM3OHTA/IbHI €TeMEHTH KapKaca, TO HeOOXiTHO OLiHMTM HampyXeHHA
CTUCKY Y TOPU3OHTANIbHUX e/leMEHTaX MEPIEHANKYIAPHO 40 BONIOKOH BifnosigHo Ao 11.1.5.

14.2.4.3.2.7 T10o3g0BXHIM 3rMHOM JIUCTiB Tpu Aii monepeyHoi cunn F, p; MOXHa 3HEXTYBaTH 3a
YMOBH, 1110

b"Te‘ <100, (14.33)

ne b, - BiACTaHb MiX CTOAKAaMM Y YMUCTOTI;
t - TOBUIMHA JIUCTA.

14.2.5 B’asi
14.2.5.1 3aecanvHi nonoxeHHs

14.2.5.1.1 KoHcTpykuil, siki He MAalOTh Bi{IIOBi/JHOI XXOPCTKOCTI, TOBMHHI 6yTH aileKBaTHO pO3Kpim-
NeHi B’A3MM XXOPCTKOCTI /151 3ano6iraHHA BTPaTy CTiKOCTi a60 HaIMipHOTO POTMHAHHS.

14.2.5.1.2 Heo6xigHO BpaxOBYBaTH HANPYXEHHH, CINPUYMHEHI T€OMETPUYHMMMU HETOUHOCTAMMU
Ta fiedbeKTaMy BUTOTOB/IEHHS, @ TAKOX BMK/IMKaHi NporvHamym (BKTIOYHO 3 GyAb-KUM KOB3aHHAM Y
BY3/1ax).

14.2.5.1.3 3ycunns Bif NO3K0BXHBOTO 3TMHY IIOBUHHI BUSHAYATHCh HA OCHOBI Hai6inbLI HECTIPUAT-
JTMBOTO CTIONy4eHHs feeKTiB KOHCTPYKIii Ta PaKTUYHMX MPOTUHIB.

14.2.5.2 Poboma okpemux enemenmis Ha Crauck

14.2.5.2.1 JIna OKpeMOTro CTUCHYTOrO €/leMEHTa, L0 BMMAara€ pPO3KpIlIeHHs Yy MONepPeYHOMY
HATIpAMKY 3 iHTepBaIOM a (pUCYHOK 14.9), TOYaTKOBE BifXM/IEHHA BiJf IPAMOIHIMHOCTI MiX oIopamMu
noBuHHO 6yTM B Mexax a/500 AnA Ke€HMX, NaMiHOBaHMX i LVL enementiB Ta a/300 mis iHumx
€/IEMEHTIB.

14.2.5.2.2 Ko>xHa npoMiXXHa oropa IIOBMHHA MaTy MiHiMa/lbHY NIPY>XHY XKOPCTKicTb C

c=k Na (14.34)
a

ne k, - mepexigHmit koedili€HT;
N, - cepenHs po3paxyHKOBa CHIa CTUCKY B €/IEMEHTI;
a - BelMYMHA IPOroHy (pucyHok 14.9)

Pucynok 14.9 - [Ipuknaagu poskpineHHs OKPEMUX elIEMEHTIB IIONIEPEYHMMMU OIIOPaMMU
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14.2.5.2.3 PospaxyHkoBa crabinisyroua cuna F; HOBMHHA BUBHAYaTUCh, AK

-

Ny )
—£  nna TBepHoi AEepeBUHM
k £
Fd = 9 s (1435)
N, . . .
k—- AnA KaeeHoi i namiHoBaHoi (LVL)
\ f,2

ne kg ikgy - nepexinni koedinienTn.

14.2.5.2.4 PospaxynkoBa crabimisyioua cuna F; s CTUCHYTMX TpaHeit 6anKku MpPAMOKYTHOTO
nepepisy NMOBMHHA BU3HAYATUCD 3TifHO 3 14.2.5.2.3,

M
e N, =0~k _ﬁi (14.36)

Benmmuuna k.., mOBMHHA BU3HavaTuCch 3 11.3.3.4 114 HeposB’a3aHux 6anok, a M; - MaKCMMaNbHMIt
crit d
POSPaXyHKOBUI1 MOMEHT, 110 Aii€ Ha 6a/IKy 3 BUCOTOIO Iepepisy h.

14.2.5.3 Poskpinnenns 8’ a3amu cucmem 6anox abo gepm

14.2.5.3.1 [Ina MOCTiZOBHOCTI 1 Tapayie/bHUX €/1eMEHTIB, L0 BMMAaraiTb MONEPEYHOro po3Kpir-
NIeHHs Y TIPOMDXKHUX By3/ax A, B (pucynok 14.10), Heo6XifHO nepea6aumnTi CUCTEMY, AKa Ha JOAATOK 10
BI/IMBIB BHYTPIlIHBOTO I'OPU30OHTaIbHOTO HABaHTaXXEHHA (HaNpMKIaN, BiTep), MOBMHHA CIPUIAMATH
BHYTPpIIUHE cTabii3yi0ue HABaHTa)XXEHHS Ha OJIMHULIIO JOBXUHM ¢, BUSHAUEHE 32 BUPA3OM:

q, =k , (14.37)

ge k;=min< 15, (14.38)

!

N, - cepenHst pO3paXyHKOBa CH/Ia CTUCKY B €/IEMEHTI;

| - cepenniit nponiT crabinizyioyoi cucremu, MM;

ki3 - mepeximumit koedilienT.

Ipumirka. Benmnunau nepexinuux xoedinientis kg, kj, 1 kf,z i kg3 3aM€XaTD Bifl AKOCTi BUKOHAHHA, PONIBOTY

Tomo. JlianasoH 3HaueHb HaBefieHO y Tabnmuui 14.2, fe ImaKpecneHo peKOMEHAOBaH] 3HaYeHH .

Ta6mmus 14.2 - PexoMeHa0BaHi BeMYMHY NepeXifHuX KoedilieHTiB

[Tepexiguuit koediieHT JlianasoH 3Ha4YeHb
ks Big 4 no 1
kf, 1 Biz 50 go 80
kﬁz Bix 80 mo 100
kf,3 Bix 30 1o 80

14.2.5.3.2 TopM30HTaNbHMIA IPOTYH CUCTEMM PO3KPITIEHHA, CIPUYMHEHMI CUTaMUt ¢4 i 6ynib-AKuM
30BHIlIHIM HaBaHTa)KEeHHsM (HaIIPMKIaJ, BiTpoM), He OBUHHI nepeBuIyBaTy [ /500.
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1 - n eneMeHTIB cucTeMMt PepM; 2 — pO3KpiIUIEHHA; 3 — IPOrMHY cUCTeMM (epM BHACTIIOK HETOYHOCTEN Ta
CIIpMYMHEHNX HUMMU BIUINBIB; 4 - cTabinisyliodi cuy; 5 - 30BHIlIHE HABaHTa)KeHHSA Ha PO3KPIT/IEHHA; 6 ~ CHIN
peakuii y po3kpilUIeHHi Bif 30BHIIIHIX CU/I; 7 — CUIM peakuiif cucTeMu depM, BUKIMKaHI crabinisyrounmu
cunamMu

Pucynox 14.10 - Cucremu 6210k a60o depm, 1[0 BUMAraioTh OMepeYHOTO PO3KPiIeHHs

15 KOHCTPYIOBAHHA I KOHTPOIJIb
15.1 3aranpHi NONOKEHHA

15.1.1 IlonmosxeHHs, 10 HaBe[IeHi Y LIbOMY PO3.i/li, € NepeAyMOBOIO [/IA 3aCTOCYBaHHA BUMOT LIOA[0
NpaBI IPOEKTYBaHHA, HaflaHux y uux Hopmax.

15.2 Marepianu

15.2.1 BigxuneHHs Bifl NpAMOiHIAHOIO MOICXKEHHA, BUMIpAHE y CEpPeNVHi TPONIbOTY MiX OIOPaMH,
IS KOMOH i 630K, Y AKMX MOXJIMBA BTpaTa CTiMIKOCTi i3 MIOImMHY, abo [/ elleMeHTIB paM, IOBUHHO
06MexyBaTUCD BeMMUMHOIO BI /500 ROBXMHY /14 KeeHuX i mmonoBaHux (LVL) nepes’ssHux eneMeHTiB
i 1/300 poBxxuuu — s winpHOI fepeBuHM. OOMeXeHHA y BUIMHI B Oi/bIIOCTI HOPMAaTMBHUX Kna-
cudikaniin MilHOCT € HegocTaTHIM A BUGOPY MaTepiany [iA LIMX e/IeMEHTIB, i TOMy 0co6nuBy yBary
CJIif 3BEpTaTy Ha IX NPAMONIHINHICTD.

15.2.2 [lepeB’siHi KOHCTPYKLii Ta KOMIIOHEHTM Ha OCHOBi IepeBMHY He MOBMHHI 6e3 HeoOXigHOCTI
MifaBaTHCh BIVIMBY Gi/bII CyBOPMX K/IMaTMYHUX YMOB HiX KiHIleBa KOHCTPYKLiA.

15.2.3 Jlo BUKOpUCTaHHA B KOHCTPYKLIAX JIEPEBUHY HeoOxigHO BUCYUIMTH IO BOMOTOCTi, IKOMOTa
61MK40i 10 KMIMaTUYHMX YMOB KiHI|eBOI KOHCTPYKUii. Ko BI/IMB ycafkyt He € BaXKIMBUM a6o AKIo
3aMiHIOIOTbCA YIUKOKEHi YaCTMHM, JOMYCTMMOIO € 6iibllia BOJMOTICTh IMPOTATOM 3BEJlEHHs 32 YMOBH,
1[0 /lepeBMHA BUCOXHE IO HeOOXifHOI BONOroCTi.

15.3 Kneeni 3’egnannn

15.3.1 fxmo MilHIiCTb 34eIJIEHHs € BMMOTOIO MPM MPOEKTYBaHHI 3a 'PaHUYHMM CTAaHOM, BUTO-
TOBJIEHHA 3'€[HaHb NMMOBMHHO CYNPOBOXKYBATHCh KOHTPOJIEM SIKOCTi 1 3abe3nedeHHs HaAifHOCTi Ta
AKOCTi €MHAHHA Y BiAMOBITHOCTI 3 TeXHiYHMMM cnendikaniamu.

15.3.2 Bupo6HMK K/I€l0 TIOBMHEH HagaBaTH PEeKOMeHJalil CTOCOBHO 3MilllyBaHHs, BIUIMBY YMOB
HAaBKO/MUIIHBOTO CEPENOBMINA, 3aCTOCYBaHHA i JOT/AMY, BONOTOCTi eneMeHTIB i Bcix daxropis, mo
BIIHOCATBCA 10 HAJIEXXHOTO BUKOPDUCTAHHA KII€I0,
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15.3.3 [Insa xneiB, 110 BUMAraloTh MEBHOTO Nepioly BUTPUMKM IIC/IA CKICIOBaHHA, A BOCATHEHHSA
TIOBHOI MilJTHOCTi HEO6XiTHO BCTAHOBUTY HeOOXIZHMI Yac 10 MPUKIafaHHA HABaHTAXEHHA 10 3’€HaHHA.

15.4 3’emqHaHHA 3 MEXaHIYHMMM efIeMEHTaAMM KpilIeHHA

15.4.1 3azanvti nonoxenua

Crap poaMmipiB (063071), po3TpicKyBaHH, Cydku a6o iHIIi AedekTn MOBUMHHI 06MEXYBAaTUCh Y 30HAX
3’€AHAHHA TaK, 106 He 3HWKYBATy HECY4Ol 3IATHOCTI 3'€/[HAHHA.

15.4.2 Ileaxu

15.4.2.1 K110 He BCTaHOB/IEHO iHILE, TO LIBAXY IOBUHHI 3a61BAaTHUC ITifi IPAMUM KYTOM JI0 BOTOKOK
i Ha TaKy MbuHY, Wob ronoeka LBsAxa 6yna BpiBeHb 3 IOBEPXHEIO AEPEBUHM.

15.4.2.2 SIKu10 He BCTAHOBJIEHO iHIllE, TO 3’€AHAHHA MOXWIMMM LIBAXaMM MOBMHHI BUKOHYBaTMUCh
3rifHo 3 pucyHkom 13.8 6.

15.4.2.3 JliameTp nonepefHbO BUCBEPAJIEHMX OTBOpIB He rnoBuHeH nepesuiyyBaty 0,84, me d -
AiaMeTp LBsAXa.

15.4.3 Boamu i waiibu

15.4.3.1 OTBopyu s GONTIB y AepeBMHi MOBMHHI 6yTH fiameTrpoM He Ginblue HiX Ha 1 MM Big
niamerpa 6onta. OTBOPHM A/ 60nTiB y CTa/eBUX IJIACTMHAX IOBMHHI MaTH JiaMeTp He 6inbure HiX Ha
2 MM Bif giamerpa 6onta d a6o 0,1d (BpaxoByeTbcs 6inblua 3 BETMYMH).

15.4.3.2 ITix ronoBKHM i raitky IOBUHHI 3aCTOCOBYBATHUCH 1ait6y 3 po3mMipoM cTopoHM abo fliameTpoM
He MeHile HiX 3d i ToBLiMHOIO He MeH1ue Hix 0,3d. 111ait6u noBMHHI ONMPATUCD BCi€I0 TOBEPXHEIO.

15.4.3.3 Bontu i mypynu 3 KBajjpaTHOIO IOJIOBKOIO MOBUHHI 3aTATYBaTUCh IMINbHO [0 €M€MEHTIB,
i BOHM HOBMHHI JOTATYBAaTUCD, 32 HEOOXifIHOCTi, KO/MM BOJIOTIiCTh JIEPEBMHU JOCATHE PiBHOBAru, A
3abe3nedeHHA HeCy4oi 3JaTHOCTI i JKOPCTKOCTI 3BeIeHOI KOHCTPYKILi.

15.4.3.4 BuMorn CTOCOBHO MiHiMalbHMX JiaMeTpiB OONTiB, IO 3aCTOCOBYIOTbCA Y JepeB’ AHUX
3’€HaHHAX, HaBefieHi y Tabmuui 15.1, ge:

d. - nmiameTp 3’€HYBaJIbHOTO €/IEMEHTA, MM;
d - piametp 60nTa, MM;
d; - piameTp oTBOpY, MM.

Ta6mmus 15.1 - Bumoru o aiamMeTpiB 60/ITiB, MM, 1[0 3aCTOCOBYIOTHCA AK 3’€NHYBaNbHi eNeMeHTH
AN AepeBUHU

UIl 3 €AHYBA/IbHUX €ICMEHTIB ¢ o
i MiHIMYM MaKCUMYM
Al...A6 <130 12 24
Al, A4, A6 > 130 0,14, 2 24

15.4.4 Hazeni

15.4.4.1 MinimManbHMit fonycTUMUIL AiameTp Harend - 6 MM. Jlomycku fid fliamMeTpa Harens cra-
HOBAATH 0/40,1 MM. [TorepeaHbO BUCBepA/IEHi OTBOPY y iepeB AHMX eleMEeHTaX IIOBMHHI MaTy JliaMeTp
He Gi/blle HiX Harenb.
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15.4.5 Hlypynu

15.4.5.1 [Ina wypyniB y M'AKiit AepeBuHi mpu AiameTpi rmagkoi dactuHu d < 6 MM He moTpi6HO
NOTEPERHbO BICBEPAMIOBATH OTBOPM. [Ins BCix WIypymiB y TBepAiit nepeBuHi Ta y M’sKiit nipu mameTpl
d > 6 MM TIOTPi6HO MONEPeAHBO BUCBEPIIOBATYA OTBOPY 3 JOTPMMAHHAM HAaCTYITHUX BYMOT:

- HaNpSAMHUIL OTBIp /1A TTIAIKOI YaCTMHY TOBMHEH MaTy Taki cami fiaMeTp i OBXMHY, IO i Tino
urypyma:

- HaNpAMHMIT OTBIp [/IA Hapi3HOI YaCTMHM NOBMHeH Oytu npubmusno 70 % Bix jgiamerpa Tina
Hrypyma.

15.4.5.2 [Ins mepeBUMHM 3 TyCTMHOIO Ginbire Hix 500 kr/m> fiaMeTp OTBOpiB MOBUHEH BU3HAYATUCH
BUNPOOYBaHHAMM.

15.5 Cxnaganus

15.5.1 KOHCTpyKIiisl MOBMHHA CK/IAAAaTUCDh TaK, 100 YHUKATH MepeHanpy>KeHHA ii eneMeHTIB abo
3’eaHanb. [ToxonobneHi, po3konoTi abo oraHo NpUAATalodi y By3/nax e/IeMeHTH NOBUHHI 6yTY 3aMiHeHi.

15.6 TpaHcniopTyBaHHA i 3BeJleHHSA

15.6.1 Heo6xifHO YHMKAaTH IepeHANpPY>XeHHS eleMEHTIB npyu 36epiraHHi, TpaHCIOPTYBaHHi i
3BefieHHi. SAKIIO HaBaHTaXeHHs ab0 OOMMpaHHs KOHCTPYKIIi npu GyRiBHMUTBI BifMiHHe Bif poboTn y
6yniBmi, TO TMMYacoBi yMOBM IOBMHHI BpPaxoOBYBaTUCb BifiTIOBiHMM HAaBaHTa)XEHHAM BK/IIOYHO 3
MOX/IMBMMM JAVHAMIYHUMM AiAMuU. Y BUNAAKY CTPVOKHEBMX KOHCTPYKIif, HalpUKIafl, CTPVDKHEBUX
apoK, IIOPTA/IbHUX PaM OCOOMBY YBary Ha/le>XUTh 3BEPTATH Ha 3anobiranna nedopmanii npy migitomi 3
TOPU30HTA/IBHOTO Y BEPTUKA/IbHE IOTIOXKEHH.

15.7 Konrponn

INepen6ayaerncs, 110 N/1aH NepeBipOK OXOIIOE:
~ KOHTpO/Ib BUPOOHULTBA i kBanmidikallil Ha MAMPUEMCTBAX i MaliITaHUMKY;
- NepeBipKy Mic/A 3aBeplIeHHA KOHCTPYKILL.

Hpumirka 1. MaeTbcs Ha yBasi, 1[0 KOHTPO/Ib Ha 6YAiBHULITBI BKIIIOYAE:
- mornepenHi BUIpOGYBaHHS, HAIIPUK/Ia[, IPUAATHICTb MaTepiaiB i TeXHOMOTI;
- nepeBipKy MatepianiB i ix ineHTudikaris, Hanpukaz:
- I/1a MarepiaiB i3 fepeBMHY i Ha i1 OCHOBI: IIOPOJIa, COPT, MapKyBaHHs, 06pobka i BonoricTs;
~ 1A KJIEEHNX KOHCTPYKIiiA: THII K/Iel0, METOl BUTOTOB/IEHHS, AKICTb K/IEEHOTO LIBA;
— U1 KOHCTPYKHil : POTUIIOXKEXKHMIA 3aXUCT;
— B/S eleMEHTIB Kpif/IeHHS: TUII, RHTUKOPO3iHUIA 3aX1CT;
— TPaHCIIOPTYBaHH, 36epiraHHA Ha MaiilAaHYMKY | HABAHTAXXEHHA-PO3BAHTAXKEHH s MaTepiais;
- TIepeBipKy MpaBU/IbHOCTI po3MipiB i reomMerpii;
- NepeBipKy YKPYTIHEHHA i 3Be[ieHH;
- TepeBipKy KOHCTPYIOBAHHSA, HAIIPUKIIAN:
- KibKicTb 1iBAXiB, 60NTiB TOLIO;
- po3Mip OTBOPiB, IPaBUIbHICTb NTONEPEAHBOrO BUCBEP/TIEHHSA;
- KPOKM i BiicTaHi 0 TpaHell i KpaiB €€MEHTIB;
- HasABHICTh pO3KOJIIOBAHHSA;
- 3aBepLIafibHY TMepeBipKy BUPOOHMYMX INpOLECiB, HANPUKIAJ, Bi3yalbHMM OOCTeXEHHAM abo mpobHuM
HaBaHTaXXEHHAM.

Hpumirka 2. [Tepen6auaerses, w0 nporpamMa nepeBipok BU3Hauae HeoOXiRHI 3aX0a1 KOHTPOIIIO (3AiiCHeHHs
HePEeBIpOK) NpH eKCIIyaralii, KO afeKBaTHO He 3a0e3IeYyeTbcs NOBrOTPMBANAa BIiAIOBIFHICT OCHOBHMM
BMMOraM fic CIIOpyzn.

IIpumirka 3. Bes ingopmauis, HeoOxinHa ans excruryaranii i HaI/IANY 32 KOHCTPYKUIEI0, HAAETHCS ocobaM i
OpraHaM, 110 HECYTb BifANOBija/IbHICTb 3a 3aBepllieHy KOHCTPYKIIO.
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15.8 Oco6nuBi BUMOTHM /11 KOHCTPYKIii

15.8.1 Koncmpyxuyii nepexpummis i noxpummie

15.8.1.1 Y 14.2.3.2 HaBefleHO CIIPOIIEHMII METOJ, PO3PAXYHKY, IO FOMYCKAE BilICYTHICTb 06nMpaHHs
naHeseit o6ILMBKM 0 6a/10K 260 KPOKB, fAKi 3’€iHaHi MiXK 06010, HAIPUK/IAJ, 32 AOIIOMOTOIO PEOK, AK
NokasaHo Ha pUCYHKy 15.1. [ToBMHHI 3aCTOCOBYBaTUCH LIBAXM, 32 BUHATKOM ITIAfKKX, abo mypymu 3
MaKCUMalbHUM KpPOKOM 150 MM B3IOBX TpaHei naHeneit obwmBku. Hesane)xHo Biff 30HM MaKCUMAIb-
HU KpOK cTaHOBUTD 300 MM.

A<] A-A
i
V/A/7A /A /A /// //JT /S Gr/ /S S
7 g 17
1

o

1 - moxuna peitka, mpubuta o 6anku a6o Kpoksy; 2 — peitka; 3 — 061UMBKa, TpU6UTa KO PeKM

Pucysox 15.1 - TIpuxian KpinieHHs maHerelt, o He 06mMpaloTbcs Ha 6anky a6o KpoKBH

15.8.2 Cminu

15.8.2.1 CripoieHuit MeTOR, PO3paxyHKy, HaBeflennit y 14.2.4.2 i 14.2.4.3, gomyckae, 10 NpUKpi-
II/IEHHA MaHeNi MOBMHHO MaTH MaKCUManbHUi KpOK 150 MM BOBX rpaHeit JyiA uBAxis i 200 MM - ans
wypymnis. Ha BHyTpilIHIX CTOAKaX MaKCMMAa/IbHUI KPOK He IIOBMHEH TepeBUIIYBaTH 6inbin HXK BABii
KPOK B3[IOBX rpaHeit a60 300 MM, B 3a/IeXKHOCT, AKMI MeHIe (pUCyHOK 15.2).

v
o ofte]
2
< 1 offel <
3
o— ofle
w

1 - MakcMManbHMi KpoK 300 MM /1S IPOMDKHUX CTOSAKIB; 2 — TPaHb MaHeli; 3 — MAKCMMATbHUM KPOK L{BAXIB
150 MM

Pucynok 15.2 - I[Ipukpinnenns naveni
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15.9 Oco6nuBi npaBuna gua ¢pepM i3 KpimreHHAM cTraneBumy neppopoBaHUMH
NJIaCTUHAMM

15.9.1 Buzomosenenns

Ipumirka. Bumorn o surotopnenHs Gpepm HaflaHi y YMHHMX HOPMATUBHMX JOKYMEHTaX.

15.9.2 3sedenns

15.9.2.1 ®epMu HeoOXigHO TepeBipATH Ha NPAMOIHIAHICTD | BEPTUKANIBHO BUBIPATH KO PO3Kpil-
JIEHHA TIOCTITHUMIY B A3SMU.

15.9.2.2 IIpu BuroToBneHHi ¢epM eneMeHTH He MOBMHHI Aedopmysaruch 6imblie rpaHMYHMX
3Ha4YeHb, HaBeleHUX Y HOPMATUBHUX JIOKyMeHTaX. OIHAK, AKLIO €IEMEHTH, HIO 3a3HANIM BUKPUB/IEHHA Y
Tepiof; BUTOTOBJIEHHsI A0 3BEMlEHH:A, MOXYTb OyTH BUDIBHAHMMM 6e3 IOUIKOMKEHHA NepeBUHM abo
3’€[HaHb Ta EeKCIUTyaTyBaTMCh NpAMMUMM, ¢epMa MOXKe BBaXATUCh TaKOIO, IO BiffIOBifa€ BMMOram
eKCITTyaTanii. :

15.9.2.3 MakcuMManbHUil BUTHH dy,,, ¥ OyIb-1KOMy eneMeHTi ¢epMy Mic/IA 3Be/leHHS MOBUHEH
obmexxyBatuch. [Ipu 3abe3nedenni HeoOXigHMX 3axXoniB Gesneky mna 3apeplueHoi MOKpiBi, o o6me-
XKYIOTb 3DOCTaHHSA BUTMHY, C/lifi IPU3HAYATH MAKCUMANTLHO OMYCTUMY BENUIUHY BUTHHY Gpoy, perp -

pumitka. PekoMeHAOBaHMIA ANA30H @pyyy, perm CTAHOBUTD 10...50 MM.
15.9.2.4 MakcuMarnbHe BiIXU/IEeHHA dg,, GepMU TiC/A 3BefleHHA Bifi BUBipeHOI BepTHKa/li IOBUHHO
o6MexyBaTCh. MakCHMAaNbHO HOMYCTUMe BifixuieHHs depMu Bill BUBipeHOi BepTHKaii Cif IpU3HaYaTH

AK Agey, perm -
Mpumitka. PexoMeHl0BaHMIA IIANIA30H 4 joy, pory, CTAHOBUTD 10...50 MM.
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JOIOATOK A
(noBigxoBuI1)

BEIVMYMHYU MOJY/IA IIPY>XKHOCTI I MOLYJIs 3CYBY DEPEBUHU TA ®PAHEPU

Momynb IpY>KHOCTi JiepeBUHI P PO3PAXYHKY 3a TPRHMYHNMY CTAHAMM JPYTOi FPYTM IR MpUit-
MaTu: ysposx BomokoH E = 10 000 MIla (100 000 Kkrc/cm?); yronepek BOMOKOH Eggg = 400 MITa
(4000 KI‘C/CMZ). Mogaynb 3CyBy HEepeBUMHU LIONO oceif, CIpAMOBAHMX B3JIOBX i MONEPEK BONOKOH, crif
npwitMatit 500 MITa (5000 krc/cm?). Koediuient ITyaccona nepeunu ynonepex BOJIOKOH IIPY Hampy-
KEHHi, CTIPAMOBAHMX B3[IOBX BOJIOKOH, CTifi TPUAMATH Vgg o = 0,5, a B3[IOBX BONMOKOH NpU Hanpy-
XKEHHAX YTIONepeK BONMOKOH Vg g9 = 0,02.

BenuuuHM MOAYNIB MPYXHOCTI i 3CyBY GyaiBenbHOI dhaHepy B IIOL(MHI TMCTA E45 i G¢ i koediieHT
ITyaccona vy, TIpu po3paxyHKy 3a ApYTOIO IPYTIOI0 IPaHIIHUX CTaHiB crify mpuitMaty 3a Tabnuiero Al.

Tabmmusx Al

Mopynb M
Npy*HOCTL, ORYb SCYBY» KoediuieHT
Bun harepu MiIla _Mila ITyaccona
Kre /cm> xrc /cm?
1 ®anepa kneena 6epesoba Mapku PCP copris
B/BB,B/C,BB/C cemu1raposa i I ATUILIapOBa:
Y30B>K BOJIOKOH 30BHIllIHiX 11apiB 9 000 750 0.085
90 000 7 500 >
yIornepek BOJIOKOH 30BHIlHIX WapiB 6 000 750 0.065
60 000 7 500 ’
iz KyToM 45° 10 BOTOKOH 2 500 3000 0.6
25000 30 000 ’
2 QaHepa K1e€Ha 3 AepEBUHM MOJPUHI MapKu
®CP copris B/BB i BB/C cemmuuaposa:
Y3R0B>X BO/IOKOH SOBHIILHIX LIapiB 7 000 800 0.07
70 000 8 000 ’
yronepex BOMOKOH 30BHIILIHIX 1IapiB 5500 800 0.06
55 000 8 000 ’
mig KyToM 45° 10 BOTOKOH 2 000 2200 0.6
20 000 22 000 ’
3 Qanepa bakenusobana mapku OBC:
Y3[0B)X BO/IOKOH 30BHillIHiX 1apiB 12 000 1000 0.085
120 000 10 000 ’
yromnepeK BOIOKOH 30BHiIlIHiX IIapiB 8 500 1000 0.065
85 000 10 000 ’
mif KyToM 45° 10 BOTIOKOH 3500 4 000 0.7
35000 40 000 ’
Mpumirka. Koedinient Ilyaccona Bkasanmit /I HANPAMY, NEPNEHIUKYNSPHOMY JO OCi, Y3IOBX fAKOI BU3HA-
YeHMt MOKY/b NPYXHOCTI.
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XAPAKTEPUCTUYHI I TUMYACOBI OITOPU JEPEBUHM COCHU I SATIMHU

XapakrepuctuyHi ornopu (i3 3abesneuenicrio 0,95) i cepefHi 3Ha4YeHHs THMYacOBMX ONOPiB i
BiIMOBIHO COPTHOI JEpEBUMHY nutoMarepianiB i uucroi epeBMHM, NpUBEAEHI Ao Bonorocri 12 %,

HaBeJieHi /11 OCHOBHUX BUAiB HAIIPY>XEHOTO CTaHy B Tabmuii A2.

Tabmnug A2

~ Bup Hanpy»eHOTo CTaHy

XapaxkTepucTU4Hi ONIOpU

MITa (xrc/cm?).
CopTy nepeBuHYN

—

2

XapaxrepucTHYHi onopu
MIla (krc/cm?),
9UCTOI REPEBUHU

1. Burun:

a) IpU HaBaHTa)XeHHi
KPOMKM

[\o]
N

(240)
33 1330

[y

6) py HaBaHTaXeHHi
n1acTi

Yy
37,5\375

37 (570)
80 \ 800

2. CTUCK Y3[0BX BOJTIOKOH

D
31\310

44 \ 440

3. PosTAryBaHHA y3[OBX
BOJIOKOH

2181818 8|88
oalasl TRl
U
=3

(1)
25 \ 250

( 600 )
100 \ 1000

4. CKOMOBaHHA Y30BX
BOJIOKOH

™
=

5 5)
5 \50

(5
7 \70

Ipumitka 1. Poamipu nonepednnx nepepisis Bunpo6oByBaHuX 3paskiB IMMIOMATePiaiB NPUAMAOTHCA Bigno-
Bif{HO 10 iX TOBLIMHM 33 COPTAMEHTOM,
Ipumirka 2. Tumuacosi onopu Clif, BU3HAYaTU: /1A MMIOMAaTepiasliB i 3aTOTOBOK 3 HMX LJIICHMX i 3pOleHuX
i3 3acTOCyBaHHAM Ha 3y6uacTux 3’€[HAHHAX ~ 33 BUNPOOYBaHHAMN 3rifHO 3 I'OCT 15613.4;
TOCT 21554.2; TOCT 21554.4; TOCT 21554.5; TOCT 21554.6; aist 4uCTOI lepeBMHU — 33 BUNPO-
6yBaHHAMM Manux 3paskie BignosigHo o Bumor T'OCT 4.208. TIpy BUGIPKOBMX KOHTPONBHMX
sunpobysanusx cnin kepysatuca FOCT 18321 i FOCT 20736.
Ipumirka 3. Miunictb AepeBuHu OpycCiB i Kpyrnux micomarepianiB HONYCKA€ThCA OLIHIOBATH Bi3yalbHO 3a
COPTOYTBOPIOIOYMMM O3HAKAMM i ZOAATKOBMMM BUMOTaMM:
a) IUMpUHa piYHMX wWapiB y AepeBUHI NoBMHHa 6yTu He Ginbuie 5 MM, @ CKIaj Y HUX Mi3HBOI
mepeBuHM — He MeHIue 20 %;
6) y saroToBKax i3 nunomarepianis 1-ro Ta 2-ro COpTiB I/Ist KpaitHboi po3TArHyToi 30Hu (Ha 0,15
BUCOTY TNiepepisy) KNEEHNX eeMEHTIB, 10 BUIMHAIOTbCSA, i B AOIIKaX 1-3-ro cOpTiB 3aBTOBIIKK
60 MM Ta MeHIIIe, AKi PAaLIOI0I0Th Ha pe6po NP 3r¥Hi 460 PO3TATY, HE IOTYCKAETHCS CEPIEBUHA.
IIpumirka 4. MiLHiCTb 3ar0TOBOK i3 Tu/I0MaTepiarnis, 3pOLIEHUX 10 AOBXKUHI 3y6UaCTMMM IeTaNAMM, IIPU BUNIPO-
6yBaHHAX Ha BUTMH | HaBAaHT@KEHHI ITO MIACTy MOBMHHA OyTH He HIDKYeE 32 3HAYEHHHA, BKa3aHi
B 1,6 aa 1-ro copty.
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JOIATOK b

. (moBigxoBwmit)

MOJIE/II PYMHYBAHHS ITPU 3CYBI IO JITHII ABO 30HI PO3TAIIYBAHHS
‘ 3’€¢JHYBA/IbHUX EJIEMEHTIB HATEJIbBHOI'O TUITY "CTAJ/Ib-JEPEBO"
{ B.1 [Insa 3’enHanp "cTanb-fepeBo”, AKi BKIIOYAIOTh 6araTo e1leMeHTIiB Kpin/IeHHs HarelIbHOTO TUITY, Ha
AIKi Jli€ CKTajioBa yCu/b, MapajieibHa BONOKHY 61u3bKO 10 KiHLIA efleMeHTa, XapaKTepUCTUYHA Hecyya
{3JATHICTb TIPOTM pYIHYBAaHHA BIOBX IepUMETpPa 30HM PO3TALIYBAaHHA €NE€MEHTIB KpilJeHHs, fK
nokKasaHo Ha puCYHKy B.1 (pyitHyBaHHsa 1o niHii 6m0ka) Ta pucyHky b.2 (pyitHyBanHs Bcbhoro 6noka),

| TOBMHHA BU3HAYaTUCh 3a BHUpa3oM:

-; 1’5Anet,t ft,o,k
' FbS,Rk = max ) (B'l)
J 0’7Anet,v fv,k
/ Ae Anet,t = Lnet,t ts (b.2)
Lyt v ty Mopneni pyiHyBaHHA (e, f, j /1, k, m)
A = . (B.3)
net,v Loy

(Aper,s +2 tef) Bci iHWi Mopeni pyitHyBaHHA

Lyet v =zlv,i » (b.4)
i
— =th,i ) ' (B.5)
i
~ [/l TOHKMX CTa/lleBUX I/IACTUH (IIpU MOJENSX PYMHYBaHHSA, HABEAEHNUX Y HY>KKaX)
0,4t (a)
(B.6)

o= ,
! 1,4 My R (b)
fh,kd

- JUIA TOBCTUX INACTUH (IIPU MOJENIAX PYifHYBaHHs, HaBEEHUX Y IY>KKaX)

M
2 ; ”"; (d)(h)
h.k

M
t /2 B
\1{ +fh,kdtf } X

Ae Fpgpk — XapakTepUCTMYHA HECy4a 3[ATHICTb Ha 3CyB 6710Ka no niHii abo nepumerpy;

(B.7)

Apety — IUIOLIA IIEPepi3y HETTO NEPIEHANKYNIAPHA 10 BO/IOKHA;

Aty — TUIOLIA HETTO HA 3CYB Y ITapaieIbHOMY BONIOKHY HaNlpsAMi;

Lyery - IIMpUHA HETTO Nepepisy NeprneHaAnKyNApHa 10 BOIOKH;

Lyety — 3aranbHa JOBXMHA HETTO 30HYU PYIfHYBaHHS Bifl 3CyBY;

I,;l,; - noxasani Ha pucynxy b.1

ty - daxruuHa rM6MHA y 3a7€XHOCTI Bifi MOZieNi pyiiHYBaHHA KpineHHs (pucyHok 13.3);
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— TOBLIMHA ILCPCB’HHOI‘O eneMeHTa abo rMbuHa IIPOHUKHEHHA €/IEMEHTA Kpinnemm;

ty
Rk — XapaKTepUCTUYHE 3HAYEHHS MOMEHTY Ha FPaHMLIi TEKY4OCTi e/leMeHTa Kpill/IeHHs;

M,

d - JiaMeTp eneMeHTa KpinjeHHs;

ftok -~ XapaKTepUCTUYHMIA OMip iepeB’AHOTO e/IeMEHTa PO3TATY;
fuk - XapaKTepUCTUYHMI! ONIip flepeB’AHOTO e/IeMEeHTa Ha 3CYB;

ftk - XapaKTepMCTHYHMI Oip 3aaHKEPYBaHHA JIEPEB AHOTO e/IeMeHTa.
IIpumirka. Mopeni pyiinyBanHs, mo supaxaiotbes (B.3), (B.6), (B.7), noka3ani Ha pucyHky 13.3.

—0—@

R

1 — HanpAM BONOKOH; 2 — JIiHiA py/fHyBaHHA
Pucynox B.1 - [Tpuxnag pyitHyBaHHsA 6710Ka 1m0 MiHil

tef l—

R S Y 2

-

Pucynox B.2 - IIpuknap pyitHyBaHHs 610Ka
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JOIOATOK B
(moBigKoBMIT)

BAJIKY 3 MEXAHIYHUM 3’€MHAHHAM EJIEMEHTIB

B.1 Cnpomennit po3paxyHOK
B.1.1 Ilonepeuni nepepisu
B.1.1.1 ¥ uboMy KOAaTKy pO3IIANAIOTbCA NONEpeyHi riepepisu, oxasaHi Ha pucyHky B.1.

B.1.2 Tepedymosu

B.1.2.1 Merop po3paxyHKy 6a3y€Tbcs Ha Teopii NiHiiHOI MPY>XHOCTi Ta HACTYITHMUX IepefyMOBax:

- wapHipHo 06nepTi 6anku MawTb nporiH . [Ins Hepo3pisHux 6aloK MOXKe 3aCTOCOBYBAaTUCD BENM-
uyHa 0,8 | BiINOBIIHOTO NPONBOTY, & U1 KOHCONMBHUX 6a/OK — MOABOEHA JOBXXMHA BUBOTY KOHCONI [;

- CK/1afioBi YacTuHY (BepeB’siHUX a60 Ha OCHOBI ilepeBUHM I1aHeJeif) BUTOTOBJIEHI Ha HOBHY HOBXXUHY
a60 3i ck/IeeHMMM 3’ €THAHHAMM CTUKIB;

- CK/Ia[iOBi YaCTUHY 3'€NHYIOTbCA MK CO6010 MEXaHIYHUMM e/leMEeHTaMM 3 MOZlyNieM KOB3aHHA K;

— KPOK e/IeMeHTIB KpilUleHHs s a6o nocTiituuit, a0 3MiHIOETbCA PIBHOMIPHO BifllIOBIfHO [O BeIU-
YUH CUJI 3CYBY MiXK 3HAUEHHAMM Sy 1 Spay TIPU Sppoy S 4810005

- HaBaHTAXEHHs [Ji€ y HanpsaMKy oci Z Ta BMKIMKaE MOMeHT M = M(x), mo 3MiHIOETbCA
CHHYCOIfanbHO a0 3a mapa6ono, Ta 3ycunns acysy V = V(x).

B.1.3 Kpox xpinnenns

B.1.3.1 Slkumio nmomuui CKIafaoTbcA 3 HBOX YaCTMH, 3 €IHAHUX 3i CTiHKOI0, ab0 AKIIO CTiHKA
CK/IAIAETbCS 3 BOX YacTUH (K y 6ankax kopob4acroro repepiay), KpoK s; BUSHA4a€TbCSA CYMapHOI0
KiNbKiCTIO e/leMEHTIB Kpill/IeHHs Ha OFVHMLIIO AOBXXMHY IBOX 3 €NHYBaHUX MaHE/e.

B.1.4 ITpozunu, cnpuuuneni 32uHATOHUMU MOMEHMAMU

B.1.4.1 I[IporuHu BU3HAYAIOTBCA Yepe3 3aCTOCYBaHHA (pakTHYHOI XXOPCTKOCTI Ha 3ruH Elf, sAKa
BU3HAYa€EThCA 3rifHO 3 B.2.
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Ay by B~
050,  y ol
Ay b, E,— ..
A, b, E;—
b,
—-’
) -

A, L E—1Z

e
A, L, E, /]

i
|
[
i
o
V
z

1 - Kpok s; , Mozynb KoB3aHHs K , HaBaHTaXKeHHA Fy; 2 — KPOK $3 , MOAIy/b KOB3aHHA K3 , HaBaHTaxeHHs F;

Pucynok B.1 - [lonepeynnit nepepis (3niBa) i po3nozin sTMHATPHMX HANIPYXXeHb (CripaBa).
Bci posmipHocTi nogaTtHi 3a BUHATKOM 4, , NOMlaTHill HaNpAM AKOI TOKa3aHO
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B.2 ®akTH4Ha 3TMHANIbHA XXOPCTKICTD

B.2.1 dakTryHa 3rMHAIbHA )KOPCTKICTh TOBMHHA BU3HAYAaTHUCh 32 BUPa3OM:

3 2
(ED)y =.Zi El; +v;EA; a ) (B.1)
i=

npM cepeAHbOMY 3HaueHHi E i npu:

Ai = bi hi » (B'z)
bk
=" B.3
T (B.3)
Y2 =1, (B.4)
: -1
Yi =[ 1 +7t2E,-A,-S,-/(K,-lz):| piai=1 Ta i=3, (B.5)
E\A (hy + hy)—y3E3A3(hy + h3)
a2=71111 23 Y383A3Uh 3 (B.6)
221 EA
i=1
Iie 3HaUYeHHS CMMBOJIiB BU3HAYEHO Ha PUCYHKY B.1
K;= Ker,; — AA BUSHaUEHHA I'PAHUYHOTO CTaHY 3a IPUATHICTIO /1A eKCIUTyaTanii;
K;=K,; - nnaBU3HAaYEHHA IPAHMYHOrO CTaHy 3a MILHICTIO i CTiMKiCTIO.
Jns TaBpoBux 6anok hs = 0.
B.3 HopmanbHi HanmpyXeHHA
B.3.1 HopManbHi Hanpy>eHHA MOBMHHI BUBHAYAaTUCH 32 BUPa3aMu:
Eja; M
e Ul (B.7)
(ED),,
0,5E;m M (B5)
T, | = ————— 0
m,i ( EI)ef

B.4 MakcuManbHi HaNpPY)>XeHHA 3CyBY

B.4.1 [JoTuyHi Hanmpy>XeHHA KOCATAIOTb MAaKCUMAaNbHUX 3HAYEHD NPU PiBHOCTI HY/MI0 HOPMaNbHUX
HaTpyXeHb. MaKCHMa/bHi HalPY>KEHHsA 3CYBY B €/IeMEHTAX CTiHKM (YacTMHa 2 pucyHka B.1) nosunni
BU3HAYaTHUCh 3a GOPMYNOIO:

_ y3E3A3a3 +O,5E2 b2 h22 v

T = (B.9)
Zomax b, (ED)
B.5 HaBaHTa)XeHHA Ha €IeMEHT KpilIeHHs
B.5.1 HaBaHTa)xeHHs Ha e/leMEHT KpiN/lleHHs NOBMHHO BUSHA4aTUCD 3a GOPMYIIOIO:
E.A.a;s:
A LR (B.10)
(ED)y

ne i=113BignoBigHo;
s; = 5; (x) - Kpok efleMeHTiB KpinneHHa BifgnosigHo xo B.1.3.1.
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JOIOATOKT
(noBimkoBumit)

3BIPHI KOJIOHUA

I'.1 3aranbHi HOTOXKEHHA
I.1.1 IIepedoymosu

I'.1.1.1 3acTOCOBYIOTHCA HACTYIIHI NIEPEAYMOBH:

— KOJIOHM IIAPHIPHO O6MMPAIOTHCA TIPK TOBXMHI J;

- CK/IafIOBi YaCTUMHY 3aCTOCOBYIOTHCS Ha BCIO JOBXUHY;

~ HaBaHTAXEHHAM € 0cboBe 3ycunns F, , wo pie y reomeTpuynomy HeHTpi Tskinas (I1.2.3).

I'.1.2 Hecyua 30amuicmo

I.1.2.1 Hecyua 3gaTHicTb KonoH y Hampsami oci Y (pucynku I'1 i I.3) noBnHHa BU3HAYATUCDH fK
cyMa Hecy4ol 3[aTHOCTi OKpPEMMX EIEMEHTIB.

I.1.2.2 [lna 3a6esnedeHHs crifikocti B Hanpsami oci Z (pucynku I'.1 i I.3) HeobxinHo nepesipAT#
YMOBY:

cyc,O,d < kac,O,d ’ (r-l)

F ‘
ge ,04=-2L, (r2)

tot

Ayy - 3arajibHa NIola nepepisy ;
k. - BusHauaeTbcA BiEMOBIAHO [0 11.3.2, ane npu dakTnyHii THYYKOCTI )"cf’ BM3HaYeHIit 3riffHo
3 myHkramu I'2...T' 4.

I.2 Kononu 3 MexaHi4HO 3’ €AHAHUMU eNleMERTaMU

I.2.1 Paxmuuna zuyuxicmeo

I.2.1.1 QakTU4HA THYYKiCTb TOBMHHA BU3HAYATUCh 32 POPMYNIOI0:

A
of
npu
(ED),
Ief = E f ’ (r'4)

1e (EI)ef — 3TiHO 3 JOmaTKOM B.
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I.2.2 Hasanmaskenus na enemenmu Kpinnenns

I'.2.2.1 HaBaHTaXXeHHA Ha e/IeMEHTH KpiNjieHHs TOBUHHO BU3HAYATHCh 3Ti{HO 3 JOAATKOM B.

( Ec d
: npu A .. <30,
120k, et
E gl '
v,=4-22 ¢ ipn 30< A <60, (L.5)
47 3600k, . ef
Ec d
' py 60< A .
|60k, : ef

I.2.3 Cxnaone nasanmasicenns

I.2.3.1 ko, KpiM 0CbOBOTO HaBaHTaXEHHA, AIIOTh He3HaYHi MOMEHTH (HANPMK/IAL, Bifl BAaCHOI
Bary), 3aCTOCOBYETHCSA MONOXKeHH: 11.3.2.3.

I'.3 IIpocropoBi konoHy i3 BcraBKaMu a60 HaKTagKaMu

I'.3.1 ITepedymosu

I.3.1.1 Tlokasani Ha pucynky I'.1 KONIOHM POSI/IAKAIOTbCA, AK YTBOPEHI CTPUMIKHAMY, PO3Kpire-
HUMM Y IIPOCTOPi BcTaBKaMy a60 HakmagKaMu. 3’€IHAHHA MOXKYTb BUKOHYBaTUCh Ha LBsIXax, Kiei abo
6onrax i3 BifMoOBimHUMU eTeMeHTaMU KpilIeHHs.

I'.3.1.2 3acToCOBYIOThCS HACTYIIHI NepeAyMOBH:

—
e e P —--.—.‘-— s fe o $unle mue e B
—_—

as

|
N
A
et
|

Pucynok I'.1 - IIpocToposi konouu

97




IOBH B.2.6-161:2010

- ronepeYHmit epepis popMyeThCA 1BOMa, TPhOMa 260 YOTUPMa OfHAKOBUMU CTPYDKHAMY;

~ HOTepeYHmit epepis CMMETPUYHMI BiTHOCHO 060X ocei;

- icHye mOHaMeHIIE TPX He3aleM/IEHNX IPOTbOTH, HAPUKIAJ, CTPYOKHI 3’€HYIOTbCA Ha KiHIAX
i B TpbOX TOYKaX;

— BifICTaHb Y YMCTOTi MiXK CTPYIKHAMM He 6iNblla HiXK MOTPiliHa TOBIVHA Tiepepisy CTPYXKHA h A
KOJIOH i3 BCTaBKaMM, i He Ginblite HiXk 6h /A KOJIOH i3 HaK/IagKaMu;

- 3’¢/IHaHHA, BCTABKM 1 HAKJIAJIKV PO3PaxoBYIOThCA 3rigHo 3 [2.2;

— HOBXMHa BCTaBKY |, 3anoBobHAE yMOBY L,/a > 1,5

- Y KOXHiif IUIOIMHI 3CYBY € lOHaliMeHIle YoTupy UBAXM abo #Ba 6omty 3 KpinneHHaM. s
3’€JJHaHb Ha 1[BAXAX € I[OHANMEHILIe YOTUPH LIBAXM Y PAAi Ha KOXHOMY KiHIli B MO3/[OBXHbOMY HanpsAMi
KOJIOHM;

- HAaK/IagKy 3al0BO/IbHAIOTH YMOBY Ly/a > 2;

- Ha KOJIOHM AiI0Th 30CepeXKeHi HABAHTaXKEHHH.

I.3.1.3 [Ins fBOCTPU>KHEBUX KONOH A, i I;,, TOBUHHI BUBHAYATUCH 32 BUPa3aMu:

Atot = 2A ) (r.6)
b[eh+a’-a’]
L = . I.7)
tot 12 (
I'.3.1.4 115 KOTOH i3 TPbOX CTPUXKHIB A,y i I; TOBUHHI BUSHAYATHCH 32 BUpa3aMu:

A =3A, (T'.8)

b6k +20)° - +20)° + 1]
Iios = . (r.9)

12

I.3.2 Hecyua 30amuicmo npu 0cb080My HABAHMANEHHI

I.3.2.1 Hecyya 3maTHicTb KOMOH y HampsaMi oci Y (pucyHok I'.3) moBuHHa BUSHAYATUCH SK CyMa
HeCy4oi 3TaTHOCTi OKPEMUX €/IEMEHTIB.

I.3.2.2 Hecyua 31aTHICTb KONIOH y HampsaAMi oci Z Bu3HavaeTbes 3a [.1.2 npu

2, ha
)"ef - 7\, +T]E )\, > (r.lO)
ge A - THYYKiCTb [/isl LiTbHMX KOOH OHAKOBOI OBXMHMY, IO [1€Pepi3y Ay, i MOMEHTY

inepuii I;,; , HaTIpMKan,

)\zl-"A'ot /Itot ’ (r.ll)

me A; - THYMKICTb CTPMIKHIiB, AKa IOBMHHA MiICTaB/IATUCH Y BUPa3 (T.10) 3 MiHiMaNIbHUM 3HaYEHHAM
uroHaiMeHme 30, HalTpuKIaf,

l
Ay = «/12;‘, (T.12)
A€ N — KinbKiCTh CTPMXHIB KONOHY;
N - koedilieHT npuiMaeThca 3a Tabnuueo I'.1
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Ta6muua I.1 - KoedinieHt

BcraBku Haknagku

Ha knei | Ha I[BAXax |Ha 6onTax 3| Haxknmei | HauBaxax

[NocTiiiHe/goBroTpuBaie HaBaHTAXEHHA 1 4 3,5 3 6

CepeHbO/KOPOTKOTpUBa/ie HaBaHTXKEHHA 1 3 2,5 2 4,5

3) 3 e7IeMEHTOM KpillIeHHA

I.3.3 Hasanmaricenus na enemenmu KpinneHHs, 6cmasku abo Haxnaoxu

I.3.3.1 HaBaHTakeHHA Ha €leMEHTH KpiIUIeHHs i BCTaBKM a00 HAK/IafKyu Ji€, K IOKa3aHO Ha
pucynky I'.2 npu V;, BusHaueHOMY BifiOBifHO 10 pospiny I'.2.2.

I.3.3.2 3ycunna 3cyBy y BcTaBKax a6o Haknankax (pucyHok I'.2) noBuHHi BusHa4aTuch 3a ¢op-
MYIOI0:

T, = Yah (T.13)
a
Vi Va Vo Va Voo Vi Vu Vi Wy
_2._ i 3 3 3 4 4 4 4
e >
§% I didigie
0;511 Td .FA O)STd
H 4T [t
0,51 0,3T; |04T,{ 0,3T,
WY 1ade

Pucynok I'.2 - Posnogin nepepisyiounx cu1 HaBaHTaXeHb Ha HaK/MagKu a60 BCTaBKU

I.4 PemirkoBi KoMoHU i3 3’€emHAHHAMM Ha K1ei0 a00 nBAXax

I.4.1 Ilepedymosu

I.4.1.1 Y uboMy po3fii/ii po3IIsSAITbCA PeliTKOBi Konony 3 N- a6o V-nopni6How konirypauieio
peILiTKY Ta 3’€fHAHHAM Ha Kiei abo usaxax (pucyHok I'.3).

I'.4.1.2 TIpuitHATI HaCTYMHi IepegyMOBH:

~ KOHCTPYKIIisi CMMeTPUYHa Bi[HOCHO OCeit nepepisy. PewiTka 3 ABOX CTOPiH MOXKe pO3MilllyBaTUCh
Y WaXoBOMY MOPSAKY (yCTynamu) Ha foBxuHil, /2, ne l; - BifcTanp MiX Bysnamu;

- icHye 1IOHalIMeHIlIe TPU IIPONIbOTH;

- Y KOXKHIi TUIOIIMHI 3CYBY € LOHA/IMEHIIIe YOTUPHU LBAXU Ha KOXKHIM fiaroHasi y BY3/OBiit TOYILIL

- KOXXHU KiHelb pO3KpiIIeHu;

~ THYYKICTb KOXKHOTO OKPeMOTO MOsACY Ha BificTaHi MiX By3namu [, He 6inbina Hix 60;

- BUK/IIOYAETHCA MOX/IMBICTb MiCLI€BOT BTPaTH CTIMKOCTI OACY Ha HOBXMHI KONMOHM I,

~ KinbKicTb UBAXiB 1o Beptukani (ans N-nopi6Hoi pemitku) 6inbia HixX 7 sin6, ge n - inbkicTh
LBSAXIB y fiaroHa/IbHUX eNeMEeHTaX, a 0 — KyT Haxumy AiaroHanei.
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a - V-nogi6ui poskocy; 6 — N-nofi6Hi poskocu;
1, 2 - KinbKicTb LBAXIB #; 3 — Ki/IbKICTh L{BAXIB 2 11 $in 0 ; 4 - KiNbKicTb UBAXIB 7

Pucynoxk I'.3 - PewiTkoBa konoHa

I.4.2 Hecyua 30amunicmo

I.4.2.1 Hecyua agaTHicTs KOMOH y Hanpsami oci Y (pucyHok I.2) noBuHHa BU3HAYATUCh 5K CyMa
HeCy4oi 31aTHOCTi OKPEMUX MOACIB.

I.4.2.2 Hecyua 3paTHICTb KOMOH Y HanpsMi oci Z Bu3Hayaerbes 3a I.1.2 npu

A, =max
f {1,05x,0,

me Ay, - THYYKICTb A/A LTBHUX KOMOH OJHAKOBOI TOBXMHY, IUIOLL ITepepidy Ay, i MOMEHTY
inepuii Iy, , HanpuKnag,
2l

Mot = Mk (T.15)

W - HabyBae 3Ha4yeHb, HaBeneHux y [.4.2.3 ... T.4.2.6.
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I.4.2.3 [na xneeunx N-nofi6HMX pelIiTOK:

e’ A B
w4 f(ﬁ) , (T.16)

(pucynok I'.3)

e - eKCLIeHTPUCHUTET 3’ €HaHHH;
A; - TUIOIIA Nepepisy MOACY;

I - moMeHT iHepLii moACy;

I - nponit;

h - BigcTaHb MiX noscamu.

I'.4.2.4 [Ina kneeuux N-nopi6Hux poskocis:
2
e“A 2
i (E) _ (T.17)

I'.4.2.5 [lnsa V-nogi6bHux po3kociB Ha IBAXaXx:
h EmeanA f
2nK, sin20 ’

p=25 (T.18)

n - KiZIbKiCTb LIBAXIB Y [liarOHaIbHOMY €/IEMEHTI. ko miaroHanb CKNaJAETHCA 3 IBOX
a60 6inble 4acTHH, — CyMa LBSAXIB (a/ie He Ki/IbKIiCTD IIBAXIB Ha IIOLIMHY 3CYBY);

Eppean — CEPeRHE 3HAYEHHA MOMY/ISA MPYXHOCTI;

K, - Mopnynb KOB3aHHA OFHOTO IBAXa IPU JOCATHEHHI FPaHNYHOTO CTaHY.

T.4.2.6 [Ina N-nopi6Hux po3kociB Ha LiBAXax:

hE A
= 502_'”:“1L, ((T.19)
I“nK, sin26
n - KUIbKiCTh LIBAXIB y AiarOHQIbHOMY elleMeHTi. SIKLIO fiaroHanb CKIAAEThCA 3 ABOX abo

6iNbIIe YaCTUH, — CyMa L{BAXiB (a/1e He KUIbKICTD LIBAXIB Ha IVIOLUIMHY 3CYBY);
K, - Mopynb KOB3aHHs OJHOTO LIBSXa IIPY JOCATHEHHI PAaHNYHOTO CTaHY.

I'.4.3 3ycunna 3cysy
I'.4.3.1 3acrocoByerbcsa I'.2.2.
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Kop YKH] 91.010.30; 91.080.20

KnroueBi cnmoBa: nepeB’sHi KOHCTPYKUii, IliTbHa RepeBUHA, KI€EHa JAepPeBMHA, K/IaC Mil[HOCTi,
XapaKTepUCTUYHMIA OMip, PO3PAXyHKOBMIA OIip, MOLY/b NPY>KHOCTi, MOAY/Nb 3CYBY, PO3PaxyHOK
nepepi3iB, €fleMEHTH KpillleHHA, 3'€NHAHHA, K/I€EHi 3'€[HaHHA, PO3PAaXyHOK 3 €HaHb, JOBro-

BiYHiCTb, 3TMHA/IbHA )XOPCTKICTD, TPOCTOPOBA KOPCTKICTb, PepMM, KONOHM.
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