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OEPXABHI BYQIBEJNIbHI HOPMW YKPAIHU

OEPEB'AHI KOHCTPYKLIT
OCHOBHi NONOXeHHSA

OEPEBAHHbBIE KOHCTPYKUNA
OcCHOBHBbIE MOI0XEeHUS

DESIGN OF TIMBER CONSTRUCTION
Common rules

YuHHi Big 2018-02-01

BCTYN

Y paHux Hopmax HaBedeHO 3aranbHi MOMOXEHHS LWOAO MPOEKTYBaHHA AepeB'ssHUX KOHCTPYKLIN
Oygaisenb Ta cnopya.

Y umx Hopmax 3acTocoByOTLCS OCHOBHI MpaBuna Ta nonoxeHHs [bH B.1.2-14 "3aranbHi npuHumnu
3abe3neyeHHs HafiHOCTI Ta KOHCTPYKTMBHOI Ge3nekun OyaiBenb, cnopyd, OyaiBenbHUX KOHCTPYKLIN Ta
ocHoB" Ta [ICTY EN 1995-1-1:2010 "€Bpokop 5: [NpoeKkTyBaHHS AePEB'AHNX KOHCTPYKLin —YacTuHa 1-1:
3aranbHi Npasuna i npasvna ans oyaisens".

1 CO®EPA 3ACTOCYBAHHA

1.1 [JaHi Hopmu 3acTtocoBytoTb Mpu NpoekTyBaHHi 00'ekTiB OyAiBHMUTBA 3 LinbHOI (Kpyrni nico-
MaTepianu, nunomMaTepianu), KneeHoi AepeBuHY (MOHONITHU MaTepian, CTBOPEHMWIN CKITEIOBaHHAM LLAPIB
OOLLOK MO BMUCOTI MO NnacTi Yn KombiHOBaHO), kneeHoro wnoHy (LVL), dbaHepu Ta iHWKX MaTepianiB Ha
OCHOBI JepEBUHMN.

1.2 [JaHi Hopmu BignoBigatTb OCHOBHMM MOJIOXEHHAM i BUMOram 3aranbHuX npuHUunie 3abes-
MeYeHHs1 HaJiIMHOCTI Ta KOHCTPYKTUBHOI Ge3nekn byaisenb, cnopyAd, OyaiBenbHUX KOHCTPYKLiA, BUKNa-
nexHnm B 1BH B.1.2-14.

1.3 [JaHi Hopmu npusHayeHO AN 3acTocyBaHHA Yy noegHanHi 3 ObH B.1.1-7, OBH B.1.2-2,
OBbH B.1.2-7, OBH B.1.2-14, OCTY-H-NM b B.2.6-157, ACTY-H b EN 1995-1-1, ACTY-H b EN 1995-1-2.

1.4 Hopmun He pO3MNOBCIOOKYOTLCS Ha NMPOEKTYBAHHA AEPEB'SHNUX KOHCTPYKLIN rigpOTEXHIYHUX Cro-
py4 Ta LepeB'ssHUX MOCTIB.

1.5 [JepeB'sHi KOHCTPYKLIii B yMOBaXx NOCTINHOro adbo NepioanyHOro TpMBaroro HarpiBy 4oMyCcKaeTbCs
3aCTOCOBYBATK, SKLLO TeMrepaTypa HaBKONULIHLOIO MOBITPs He nepesuye 50 °C ons KOHCTPYKLUin 3
uinsHoi gepeBuHn Ta 30 °C ans KOHCTPYKLIN 3 KNEEHOI AEPEBMHM.

2 HOPMATUBHI MOCUITAHHA

Y umx Hopmax € nocunaHHsa Ha HacTymnHi HOPMAaTMBHI JOKYMEHTMU:

OBH B.1.1-7 MNoxexxHa 6e3neka 00'ekTiB OyaiBHMUTBA

OBH B.1.2-2 HaBaHTaxeHHs i BNnnBu. HopMu NnpoekTyBaHHS

OBH B.1.2-7 OcHoBHi BuMoru go 6yaisens Ta cnopya. MNoxexHa 6e3neka

OBH B.1.2-14 3aranbHi npyHUmMnm 3abe3neyeHHs HagilnHOCTI Ta KOHCTPYKTMBHOT 6e3neku byaisens,
crnopyq, 6yaiBenbHMUX KOHCTPYKLIN Ta OCHOB

[BH B.2.6-198 CtaneBi KOHCTpyKLUii. Hopmun npoekTyBaHHS
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OCTY 3651.1-97 Metponorisa. OgnHuui disndHmnx BenuuumH. MNoxigHi ogmMHuui isnyHMX BENUYMH
MixxHapoaHOi cucTtemMu oaMHMLbL Ta no3acucteMHi oanHuLi. OCHOBHI MOHSTTS, HA3BM Ta NO3HAKK

AOCTY-H B EN 1990 €Bpokog. OcHOBM NpoekTyBaHHs KOHCTpykKUii (EN 1990:2002, IDT)

OCTY-H b EN 1995-1-1 €Bpokoga 5. INpoekTyBaHHA AepeB'aHNX KOHCTPYKLUiN. YacTuHa 1-1. 3aranbHi
npasuna i npasuna ansa cnopya (EN 1995-1-1:2004, IDT)

OCTY-H B EN 1995-1-2 €Bpokog 5. [NpoekTyBaHHs AepeB'aHNX KOHCTPYKLUiM YacTnHa 1-2. 3aranbHi
NOMnoXeHHA. Po3paxyHOK KOHCTPYKLUIN Ha BorHecTinkicTb (EN 1995-1-2:2004, IDT)

OCTY-H-M B B.2.6-157 NpoekTyBaHHA AepEB'sstHUX KOHCTPYKLi. YacTuHa 1-2. 3aranbHi NONOXeEHHS.
Po3paxyHOK KOHCTPYKUiN Ha BorHecTinkicTb (EN 1995-1-2:2004, MOD)

OCTY EN 335-1 CrivikicTb gepeBuHM Ta BUpoGiB 3 AepeBuHW. BuaHauyaHHs knaciB HeGesneku
GionoriyHoro ypaxeHHs. YactuHa 1. 3aranbHi nonoxeHHsa (EN 335-1:1992, IDT)

OCTY EN 335-2 CriikicTb AepeBuMHM Ta BMpOOIB 3 OepeBUHWU. BuaHayaHHA knaciB Hebesaneku
GionoriyHoro ypaxeHHs. YacTtuHa 2. 3actocyBaHHsi o aepeHux namt (EN 335-2:1992, IDT)

OCTY EN 335-3 CrivikicTb gepeBuH/ Ta BUpoGiB 3 AepeBuHW. BuaHayaHHs knaciB Hebesneku
GionoriyHoro ypaxeHHsi. YactuHa 3. 3actocyBaHHs fo gepeBHux naunt (EN 335-3:1995, IDT)

AOCTY EN 338 JlicomaTtepianu KOHCTpYKUiHi. Knacn miyHocTi (EN 338:2003, IDT)

OCTY EN 350-2 CrivikicTb gepeBuHM Ta BUpobiB 3 AepeBuHU. [NpuvpogHa CTiMKIiCTb CyLUinbHOI
aepeBuHu. YactuHa 2. HactaHoBM Woa0 NnpMpoaHoi CTIMKOCTI Ta MPOCOYHOCTI OKpEMUX NMopig 4EPEBUHN,
L0 MatoTb 3HayveHHsA B €Bponi (EN 350-2:1994, IDT)

OCTY EN 351-1 Crinkictb gepeBuHM Ta BMpoOiB 3 AepeBuHU. CylinbHa OepeBuHa, NpocoveHa
3axmMcHMM 3acobom. YactmHa 1. Knacudikauis NpOHMKHOCTI Ta YTPMMYBanbHOCTI 3axMCHOro 3acoby
(EN 351-1:1995, IDT)

OCTY EN 383 KoHcTpykuii 3 nunomaTtepiany. Metoau BunpobyBaHHA. BusHavyeHHs MiuHoOCTI 3'eq-
HaHHS | OLiHIOBaHHA OCHOBM AN WTUATOBMX KpinunbHux enemeHTis (EN 383: 1993, IDT)

OCTY EN 460CrTinkicte AepeBuHu Ta BUpobiB 3 AepeBuHU. [NpupoaHa CTiRKICTb CyLifNIbHOT 4EPEBUHN.
HacTaHoBM L0480 BUMOT CTINKOCTI AepeBUHN CTOCOBHO knaciB Hebeanekn (EN 460:1994, IDT)

3 TEPMIHUN TA BUSHAYEHHA NMOHATD

Hwk4ye nogaHo TepMiHW, BXUTI B UMX OyAiBENbHUX HOpMax, Ta BU3HAYEHHSI MO3HAYEHMX HUMMU
NOHATbL. B LboMy po3aini BUKOPUCTOBYIOTLCA TEPMiHUW, BCTaHoBNeHi B [1IBH B 1.2-14:2009.

3.1 reomeTpUYHa HeniHiNHICTb
HeniHinHa 3anexHicTb Mix Aecbopmavismm i nepeMileHHsIMK, 00YMOBEHa BENMMYNHOK NEPEMILLEHb
i NOBOPOTIB, LLO PO3rnsaatTbes

3.2 rHyu4KiCTb CTEpPXHS
BigHoLlweHHS po3paxyHKOBOI AOBXUHN CTEPXHSA A0 paiyca iHepuii Moro nonepevyHoro nepepisy

3.3 medhopmoBaHa cxema
PospaxyHkoBa cxema, B PiBHAHHSIX piBHOBArM AKOI BPaxOBYHOTbCS NepeMillleHHs Bid no4yaTKoBOro
HaBaHTaXXEHOro CTaHy Ta 3MiHa po3TallyBaHHSA LUX HaBaHTaXeHb BHACMIAOK Aedhopmauii cuctemm

3.4 BOBroBiYHiCTb
BnactuBicTe 06'ekta 36epiratn poboTo3gaTHUA CTaH OO0 HaCTaHHS rPaHWYHOro CTaHy B yMOBax
YCTaHOBINEHOI CUCTEMMU TEXHIYHOIo obcrnyroByBaHHA Ta pemoHTy (TOCT 27.002)

3.5 HapginHicTb OygiBenbHOro o6'ekra
BnacTtuBicTb 06'ekTa BUKOHYBaTW 3afaHi yHKLIT MPOTAroM 3a4aHoro npoMikKy vacy

3.6 Hecyu4a 3aaTHIiCTb
30aTHICTb KOHCTPYKLii abo il enemMeHTiB YAHUTK onip NEBHOMY BUAY i PiBHIO HABaHTaXeHb i BNMMBIB
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3.7 rpaHUYHUM CTaH

CraH, 3a siKoro noganblua ekcnnyaradis 6yaisenbHoro ob6'ekta HegonycTma, noe'd3aHa 3 TpygHO-
wamu abo HegouinbHa

3.8 pospaxyHKkoBa AOBXMWHa efieMeHTa

BinbHa OOBXMHA enieMeHTa MK TOYKaMu PO3KPIMMEHHS, SIKy BU3HAYEeHO 3 ypaxyBaHHAM dhopmu
BTpaTu CTINKOCTI

3.9 cknagHW HanpyXXeHUn cTaH

CraH, 3a sikoro noganblua ekcrnnyatauis 0ygiBensHoro ob'ekta HegonycTnma, noe'a3aHa 3 TpyLHO-
wamm abo HepgouinbHa

3.10 BonoricTb AepeBUHHU
BiocoTkoBuMiA BMICT BOSIOrMM B AEPEBWHI MO BiAHOLLEHHIO 40 Barn Cyxoi AepeBUHN

3.11 piBHOBaxxHa BOJIOricTb AepPeBUHU

BigcoTkoBMI BMICT BOMNOrMK, 3a SIKOro AepeBnHa He BCMOKTYE | He Biggae BONOry 40 HaBKOSMLLIHBOIO
cepefosuLla

3.12 Touyka HacM4YeHHs1 BONTIOKOH AepeBUHU (FpaHuLA FirpoCKONiYHOCTi AepeBUHM)

BigcoTkoBuMIA BMICT BOSOrM, 3@ SIKOrO BOSIOrOK HACUY€EHi TiNbKM CTiIHKM KNIiTUH AePEBUHN

3.13 xapakTepucTUYHe 3Ha4YeHHA MILHOCTI AepeBUHU
M'aTMBIACOTKOBUIN KBAHTUITb CTATUYHOIO PO3MNoAiNny rpaHuli MiLHOCTI 4epeBuHU

3.14 rpaHMy4Hi cTaHM 3a HECY4OH 3OaTHICTHO
CTtaHu, NoBsA3aHi 3 pynHyBaHHAM abo iHLUMMMK CXOXMMU (hOpMaMM BiAMOBM KOHCTPYKLi

3.15 rpaHuyHi cTaHu 3a eKcnilyaTauinHOK NpuAaTHICTIO
CTtaHun, WO BiAMOBIgalTb YMOBaM, Mo3a MeXaMu SiKMX BW3HA4YeHi ekcrnyaTtauiiHi BumMoru gns
KOHCTPYKLUii 200 enemeHTa KOHCTPYKLii BifnblUe He BUKOHYOTLCS

3.16 po3paxyHKOBe Hanpy>XeHHs

HanpyxeHHs, sike 6yno oTpMMaHo B pe3ynbTaTi po3paxyHKy enieMeHTa 4um 3'egHaHHs 3a npaBuniamu,
Lo BMKIaAeHo B Lnx Hopmayx, i sike Alie B HAaNpsIMKy OAHIET 3 rONIOBHUX reOMETPUYHMX OCEN eneMeHTa Yn
3'eQHaHHA

3.17 rHUTTA fepeBUHU

[ecTpyKuis AepeBrHM BHACIOOK XUTTELIANBHOCTI CNOPOBMX MiKPOOPraHiamis

3.18 Harenb
LnniHapnyHUn rnagkvi cTepxkeHb 3i cTani, TBepanx nopia AepeBuHN, KOHCTPYKUIMHMX cKrionnac-
TUKIB, SIKM LLINbHO BCTAHOBIIEHO B OTBOPM 3'€QHYBaNbHNX eNleMeHTIB | AeTanen

3.19 meTaneBa 3y64acTa nnactuHa (M3I1)
lMnacTrHa 3 TOHKOro N1CTa, B AKiN METOAOM LUTaMMyBaHHA YTBOPEHO 3aroCTpeHi 3youi

3.20 rnagko-KinbLeBa LLMNOHKA
MeTaneBe kinbLe, sike BCTAHOBMETLCA B MonepeaHbO YTBOPEHi B 3'eAHyBanbHUX enemMeHTax
KinbLeBi nasu.

3.21 po3paxyHOK KOHCTPYKL,i NepLuoro nopsaaky

Po3paxyHok 6e3 ypaxyBaHHs BNAMBY AedopMaLii KOHCTPYKLii (3a HeaedhOpMOBaHOK CXEMOK)), ane
3 BKITHOYEHHSAM reOMETPUYHMX HEJOCKOHANOCTEN

3.22 po3paxyHOK KOHCTPYKLi Apyroro nopsaky

Po3paxyHOK KOHCTPYKLiN 3 ypaxyBaHHAM iX AedopMalin (po3paxyHoK 3a AeddOpPMOBaHOK CXEMOH))

3.23 3B'A3KM

EnemeHTH, WO BMKOPUCTOBYIOTLCA ONS 3'€QHAHHS €neMEHTIB AepeB'sHUX KOHCTPYKUiA (Hareni,
©0nTn, rBUHTK, 3yBGYaCTi LUMNOHKM TOLLO)
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3.24 LVL (anrn. Laminated Veneer Lumber) — nunomarepian i3 KNie€HOro wnoHy

KoHCTpYKUiNHWIA MaTepian, BUTOTOBMNEHMI 3a TEXHOSOTIEI CKNEBaHHS AEKINbKOX LLapiB NyLLEHOro
LUMNOHY XBOWHMX Nopia (COCHa, SnvHa, MOAPUHA) TOBLLMHOK 6rIM3bKo 3 MM TakmMm YMHOM, o6 BOMOKHA
OEPEBUHN CYMDKHUMX LUAPIB pO3TallOBYyBanuch napanensHo

3.25 OSB (anrn. Oriented Strand Board) — opieHTOBaHO-CTpy>KKOBa nnuTta

Baratolwwaposa nnuTa, WO CKNagaeTbCa 3 AePEBUHHOT CTPYXKU, AKa Mae pisHy NoLlapoBy opieHTaLlito
MO TOBLUMHI NIINTK, CKNEEHOI PI3HUMKN CMONiamMu 3 0A4aBaHHAM CUHTETUYHOIO BOCKY | OOPHOT KUCOTH.

B 6ygiBHMUTBI 3acTocoBytoTbc OSB TpbOX TEXHIYHMX KNaciB:

OSB/2 — ansa 3acTOCYBaHHS B SIKOCTi HECYYMX KOHCTPYKLN B CyXUX NPUMILLLEHHSX;

OSB/3 — ansa 3acTocyBaHHA B AKOCTI HECYUYMX KOHCTPYKLA B yMOBaXx NiABULLEHOT BOMOroCTi;

OSB/4 — gnsa 3acTocyBaHHA B KOHCTPYKLiSX, WO NpauioTh B yMOBaX NiABMLLEHOT BONOrOCTi Npu
3HAYHUX MEXaHIYHNX HaBaAHTaXXEHHSX.

4 TIO3HAKWU TA CKOPO4YEHHA

4.1 OcHOBHI niTepHi No3HakKn

A nnoLla nonepeyHoro nepepisy

Agr po3paxyHKoBa MrioLLa 3arasibHOI MOBEePXHi KOHTaKTy

Af nnoLla nornepeyHoro nepepisy nonuui

Anet t nnoLla HeTTO NoNepeYvHOro nepepisy Bnornepek BOSIOKOH

Anet v MsioLLa CKOSMOBAHHSA HETTO B3J0BX BOJIOKOH

Ep o5 5 % KBaHTUMb MOAYNA NPY>XHOCTI

Ey4 pO3paxyHKOBE 3HAYEHHHA MOaYNSA NPYXHOCTI

Eean cepefHe 3HaYeHHs1 MOAYNA NPY>KHOCTI

F cuna

Fakd po3paxyHKOBa Cuna, sika Aie Ha MeTaneBy 3yb64acTy NiacTUHy Yy LEeHTPi Barn po0o4yoi niioLLi

FAming MiHiManbHa po3paxyHKoBa cuna, sika fie Ha meTarneBy 3y64acTy nnacTuHy y LeHTpi Barm
po6oyoi nnoLyi

Fox Ed PO3paxyHKoBa 0CbOBa Cuna Ha 3'€jHyBarnbHUN eNneMeHT

Fox Ra pO3paxyHKOBE 3Ha4eHHA OCbOBOI HECY4Ol 34aTHOCTI 3'€HyBaNbHOro eneMeHTa Ha BUCMU-
KyBaHHS

Fax Rk XapaKTepUCTUYHEe 3HA4YEHHS OCbOBOI HECYYOi 3A4aTHOCTI 3'€4HYBarlbHOro efieMeHTa Ha
BMCMMWKYBaHHS

Fe cuna cTucky

Fy po3paxyHkoBa cuna

Faser po3paxyHKoBa cuna npu rpaHMYHOMY CTaHi 3a eKcniyaTauinHow NpuaaTHICTIO

F; po3TAryBanbHa cuna

Fuork  XapakTepucTnyHa Hecy4a 3[4aTHICTb 3'€AHAHHS B3[LOBX BOJIOKOH

F, rd po3paxyHKoBa Hecy4a 34aTHICTb 3'€4HYBarbHOMO efleMeHTa Ha NMOLLUMHI CKOSOBaHHS;
’ pO3paxyHKoBa Hecyya 34aTHICTb Ha PO3TAr BMNONEPEK BOMOKOH

Fy.ri XapakTepuUCTUYHa Hecyya 34aTHICTb 3'€QHyBarlbHOro erneMeHTa Ha NMOLLMHI CKOSBaHHS

Go 05 5 % KBaHTWUMb 3HAYEHHA MOAYNA 3CyBY

Gy pO3paxyHKOBE 3HAYEHHSI MOAYNS 3CYBY

G nean cepefHe 3Ha4YeHHs MOayns 3CyBY

H rabapuTHUA po3mip

l¢ MOMEHT iHepLil NNoLLi nonepeyvyHoro nepepisy nonuui

lior MOMEHT iHepLii nepepidy enemeHTa Npu KpyYeHHi
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MOMEHT iHepLii NfoLi nepepisy BiAHOCHO ocen z, X, y

MUTTEBMI MOAYIb KOB3aHHS

NOBHE CepPeAHE 3HA4YEHHS MOAYIISt KOB3aHHS

MOAYJb KOB3aHHA MPU rPaHNYHMX CTaHaX 3a HECYYOH 34aTHICTIO
LUMpPMHA HETTO NOMEPEYHOro Nepepiy Bnonepek BOSOKOH
pO3paxyHKOBUA MOMEHT, SIKUIA Aie Ha MeTaneBy 3yb4acTy nnacTuHy
pPO3paxyHKOBUN MOMEHT Y 30Hi rpebeHsi

pPO3paxyHKOBUA MOMEHT

ocbOBa cuna

pO3paxyHKOBE 3HAYEHHS HeCy4Ool 34aTHOCTI BNOMepPeK BOMIOKOH
XapaKTEPUCTUYHE 3HAYEHHSA HeCy4oi 30aTHOCTI BNonepek BONOKOH
po3paxyHKoBa Hecy4a 30aTHICTb 3'€QHaHHS NPy OCbOBOMY HaBAHTAaXKEHHI
XapaKkTepPUCTMYHA HeCcyya 34aTHICTb 3'€AHaHHS NPU OCbOBOMY HaBaHTaXXEHHI
XapakTepPUCTMYHA HecyYa 30aTHICTb Nid KYyTOM OO BOJTOKOH
pO3paxyHKoBe 3HAYEHHS1 HeCcy4oi 30aTHOCTI

haKkTM4YHa xapakTepmcTU4Ha Hecy4a 34aTHICTb 3'€4HaHHSA
XapaKTePUCTUYHE 3HAYEHHSA HeCy4oi 30aTHOCTI

3ycunng 3pisy; o6'em

MOMEHT Ornopy nepepisy BiGHOCHO OCi y

po3paxyHKOBe 3HaYeHHs BracTUBOCTI MaTepiany

XapaKTEPUCTMYHE 3HAYEHHSA BNACTUBOCTI MaTepiany

BigCcTaHb

LWwMprHa

LUMPWHA CTiHKM Banku

aiameTp

dakTUYHUN giameTp

pO3paxyHKOBE 3HAYEHHS MiLHOCTI NMpW CTUCKY B340BX BOJTOKOH
XapaKTEPUCTUYHE 3HAYEHHS MILHOCTI NPU CTUCKY BNOMNEpeK BOSTOKOH
XapakTepUCTUYHE 3HAYEHHS MILHOCTI NpW 3ruHi

pO3paxyHKoBe 3HaYeHHS1 MiLLHOCTI Mpu 3rMHi BiAHOCHO FONOBHOI OCi ¥
pO3paxyHKOBE 3HAYEHHSA MILHOCTI NpW 3rMHi BIiGHOCHO rOfTIOBHOI OCi Z
pO3paxyHKOBE 3HaYeHHS MiLHOCTI NpW 3rvHi Nig KyTOM A0 BOMOKHA
pO3paxyHKOBE 3HAYEHHS MILHOCTI NpW pO3TSAry B34OBX BOJTOKOH
XapakTEPUCTMYHE 3HAYEHHSA MILHOCTI NPU PO3TAry B34OBX BOJTOKOH
pO3paxyHKOBE 3HaYeHHS MILHOCTI Npu pO3TAry BNonepek BOSTOKOH
pO3paxyHKoBe 3HAYEHHS1 MiLLHOCTI MPU CKOSTHOBaHHI

BMCOTa nepepisy

Ginblua BUCOTa nepepidy enemeHTa

po3paxyHKoBa BMCOTA; BUCOTa OcnabrieHHs nigpi3koro

BMCOTa CTUCHYTOI 30HM NONULi enemMeHTa

BMCOTA PO3TArHYTOI 30HU NONULL enemMeHTa

BMCOTA CTiHKN eneMeHTa

Haxumn

kc,, ab0 K, , koediLieHT N03J0BXHLOrO 3rMHY
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KoediLieHT BTpaTW CTIAKOCTI

KoedilieHT Ansa ouiHkn gedopmaLlin TOB3Y4OCTi 3 ypaxyBaHHAM Bi4MOBIAHOroO ekcnryarta-
LiiHOro Kracy

KoediLieHT, L0 BpaxoBye PO3MOAiN Hanpy>KeHb Yy 30Hi MakcMMmarbHOI BUCOTU nepepisy
koediLieHT MacTabHOCTI, WO 3anexuTb Big BUCOTU NOMNEPEYHOro Nepepisy

KoedilieHT nepepo3noainy 3rmHanbHUX HaNpy>XeHb y NonepeyHomy nepepisi

KoediLieHT NnepeTBOPEHHS, L0 BPaxoBye TpMBasiCTb Ail HABaHTaXeHHS Ta TemnepaTypHoO-
BOJSIOTiCHi yMOBM ekcnnyatauii

MOHWXXyBanbHWUI KoedilieHT Ans HeCcy4oi 34aTHOCTI
KoediuieHT BNnMBy hOpMuM rnonepevHoro nepepisy
KoediLieHT MiLHOCTI cucTemm

nepexigHuii koediuieHT ansa 6anok 3 Bpyokamm
koeilieHT 06'emy

NPOnbOT; AOBXUHA KOHTaKTY

po3paxyHKoBa AOBXMHA; pO3paxyHKOBa AOBXMHA Niapi3ku
Maca Ha OAUHMLIO NNoLui

pO3noAineHe HaBaHTaXEHHs!

€eKBiBaneHTHe PiBHOMIPHO po3noaifieHe HaBaHTaXEHHS
pagiyc KpuBmM3HU

KpOK

BHYTPILLHIN pagiyc

TOBLUMHA

rMMBMHA NPOHNKHEHHS

aedopmadisi NoB3y4OCTi

nosHa gedopmalis

MUTTEBA AedopMallis

no4YaTKoBUI NPOrUH

NPOrviH BiJ NOB3Y4OCTi

MOBHMWI NPOrUH

MUTTEBUN NPOrMH

YNCTUM KiHLLEBUIN NPOrvH

KyT MiXXK HanpsiMom oci X i cuioto ana metaneBux 3y64acTux nnacTuH; KyT MiXK CUITOHO i
HanpsIMOM BOSOKHA; KYT MiXK HanpsiMOM HaBaHTaXXEHHS! | HABAHTaXKEHOIO rPaHHI0

KyT MiXK HanpsiMOM BOJSIOKHA i CUIOK0

KoeilieHT NpAMORIHINHOCTI

KyT Mi>X HanpsiMom oci X i niHieto 3'eAHaHHA AepeBUHM ANs MeTaneBmx 3ybyacTnx nnacTuH
KoedilieHT HaainHOCTI 3a MaTepianom

FHYYKICTb MPY NO300BXHBOMY 3rMHi BiAHOCHO OCi ¥

FHYYKICTb MPY NO300BXHLOMY 3MUHI BiAHOCHO OCi Z

npvBeAeHa rHyYKiCTb NPy NO3A0BXHbLOMY 3rMHi BiGHOCHO OCi y
npuvBeaeHa rHyykiCTb NP1 NO3A0BXHbOMY 3rMHI BIQHOCHO OCi Z
XapaKkTepuUCTUYHE 3HAYEHHS rYCTUHN

cepefHe 3HAYEHHS ryCTUHU

pO3paxyHKOBE HaMPYyXeHHSA CTUCKY B3OOBX BOMOKOH
pO3paxyHKOBE HaMpyXeHHs CTUCKY Mig KyTOM o, 4O BOMOKHA
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S m.crit KPUTUYHE HamnpyXeHHS Npu 3ruHi Ans nepesipky Nrockoi opmMu gedopMyBaHHS
S m.y.d poO3paxyHKOBE Harnpy>XeHHs! 3rnHy BiAHOCHO FOMIOBHOI OCi ¥
Smz.d pO3paxyHKOBE HarnpyXeHHst 3rMHy BiAHOCHO rOfIOBHOI OCi Z

Om.ad  PO3PAxyHKOBE HAMPYXEHHs 3riHy Mid KyTOM [0 BOSIOKHA
opN OCbOBE HarpyXeHHS

Gtod pO3paxyHKOBE HanpyXeHHs PO3TAry B3[0BX BONOKOH
Gtgogd  PO3PaxyHKOBE HaMpyeHHs pO3TAry BrONEepeK BOMOKOH

Ty PO3paxyHKOBE HaMpPyXeHHS CKOMOBaHHS

Ttor.d pO3paxyHKOBE HamMpyXeHHs1 CKOMOBaHHSA Bif, 3aKpydyBaHHS
Vo KoediuieHT koMbiHauii Ansa 3miHHOT gii

Vo KoeilieHT YMOBHO MOCTINHOT BENNYMHM 3MiHHOT Aji

4.2 Y unx HopmMax BUKOPUCTaHi TaKi CKOPOUYEHHSA:

SLS - rpaHW4HuMIA CTaH HeCcy4oi 34aTHOCTI;

ULS - rpaHnyHumn cTaH ekcnnyaTtauinHol npuaaTHOCTI;

LVL - (anrn. Laminated Veneer Lumber) — nunomartepian i3 KNeeHoro LUMoHy;

OSB - (aHrn. Oriented Strand Board) — opieHTOBaHO-CTPY>KKOBa NnuTa.

M3l — meTanesi 3yb4yacTi nnacTuHw.

OCI1 — nepeBUHHOCTPYKKOBA NAUTA , O BUrOTOBIISIETLCSA LUNAXOM rapsa4oro npecyBaHHs
OEPEBVHHOI Lenn, 3MillaHoi 3 BSXKYYOK PEYOBMHOL.

OBl — gepeBUHHOBOMOKHUCTA MNTA, LLO BUTOTOBMAETLCS LUMSIXOM rapsvyoro npecyBaHHsi abo
CYLLIKWN KUITUMY AepeBUHHUX BOSIOKOH 3 BBEAEHHSAM 3a HeobXiaHOCTI B'sKydnx Ta cneujiarnb-
HUX AOMILLOK.

MO® — nepeBMHHOBONOKHMUCTA NNUTa cepeaHboi ryctuHu (aHrn. Medium Density Fibreboard,
MDF), nnnTHWiA maTepian, Wo BUrOTOBIISIETLCS LUNAXOM CyXOi 3anpecoBKu MIfKoi gepe-
BMHHOIT LLLeNn Npu BUCOKOMY TUCKY Ta Temneparypi.

LICIT — ueMeHTHO-CTPY>KKOBI MANTW.

5 OCHOBU NMPOEKTYBAHHA
5.1 Bumormn

5.1.1 [JepeB'aHi KOHCTPYKLii BCiX TUMiB MOBUHHI 3a40BOSIbHATU BUMOraMm:

— MEXaHiYHOi MILHOCTi, CTIAKOCTi, JOBrOBIYHOCTI Ta eKcrnsyaTauiiHoi NpuMAaaTHOCTI 3rigHO 3 LMK
Hopmamu, a TakoX 4o4aTKOBMM BMMOram, BU3HaYE€HUM Y 3aBAaHHiI Ha NPOEKTYBaHHS;

— noxexHoi 6eaneku 3rigHo 3 BH B.1.1-7, ABH B.1.2-7 Ta iHWXMW HOPMaTUBHUMU OOKYMEHTaAMM.

5.1.2 lNpoekTyBaHHS OEPEB'sSHUX KOHCTPYKLiM BCTAHOBIEHOI HAAIMHOCTI Ta CTPOKY ekcnnyatauil
NOBMHHO 3fincHioBaTmca y BignosigHocTi 3 [1bH B.1.2-14 ta [1IBEH B.1.2-2.

5.1.3 lpoekTyBaHHA OepeB'sHUX KOHCTPYKUIA, A0 SIKUX BCTAHOBMEHO BMMOMM 3 BOFHECTIMKOCTI,
NOBUHHO 3AicHioBaTucs 3rigHo 3 JCTY-H-IN b B.2.6-157.

5.2 OCHOBHIi NONOXEHHS PO3paxyHKy 3a rPaHN4YHMMUN CTaHaMM

5.2.1 3az2asibHi NO/10KeHHS

Po3paxyHKOBi CXeMn KOHCTPYKLi MOBUHHI BpaxoByBaTW HACTYMHE: YMOBHICTb PO3PaxyHKOBUX CXEM,;
CTaTUCTUYHO BUNALKOBI Gi3MKO-MEXAHIYHI XapaKTepPUCTMKM MaTepianiB (MiLHICHI, X)XOPCTKICHI); xapakTep
po6oTn MaTepianiB 3anexHo Bi4 NMAMHY Yacy; KriMaTuyHi yMOBU MicueBocTi ByaiBHMUTBa 06'ekTa, WO
NPOEKTYETLCA; CTaTUCTUYHO BUMNAAKOBI HABaHTaXXeHHs | BnnNueK 3rigHo 3 [IbH B.1.2-2; pi3Hi po3paxyHKoBi
BMNagky (MOHTaXHi HaBaHTaXeHHs1, cTagii OyaiBHMLTBA, 3MiHA YMOB OMMpPaHHS TOLLLO).
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5.2.2 NpaHu4YHi cmaHu 3a MiyHicmo i cmilikicmioo KOHcmpyKuit

[epeB'siHi KOHCTPYKLUIT MOBUHHI 3a40BOSTbHATM BUMOraM po3paxyHKy 3a HECY4YOr0 34aTHICTHO Y Bigno-
BiAHOCTI 3 3a4aHMMKU pO3paxyHKOBUMU cxeMamun. Po3paxyHOK NOBUHEH BMKOHYBATUCS Ha IMOBIPHI KOM-
GiHaLii rpaHNYHNX PO3PaXYHKOBMX HABAHTaXKEHb.

Po3paxyHOK KOHCTPYKLiI MOBMHEH BUKOHYBATUCh i3 3aCTOCYBaHHSAM HACTYMHMX 3HAY€Hb XapakTe-
PUCTUK )KOPCTKOCTI:

— B NIHINHO-NPY>XHOMY PO3paxyHKy, 3a SAKOro BHYTPILUHI 3ycunngd He 3anexaTb Big poanoginy
YKOPCTKOCTEN BCEPEAVHI eneMeHTa (TOOTO enemMeHT! MatoTb OLHAKOBI CTani B Yaci XxapaKTepUCTUKM),
MOBMHHI 3aCTOCOBYBATUChb CEPEHI BENTMYNHY;

— B MNiHIMHO-NPY>KHOMY PO3pPaxyHKy KOHCTPYKUiA MepLloro Mopsiaky, 3a sIKoro BHYTPILUHI 3ycunss
3anexaTb Bif PO3MOAiNY XXOPCTKOCTEN BCEPEAVHI eneMeHTa (4nst KOMMNO3UTIB, SKi CKnagarTbes 3 MaTe-
pianiB, WO MalTb Pi3Hi, 3MiHIOBaHi 3 YacOM, XapakKTepUCTMKKN), NOBUHHI 3aCTOCOBYBATUCb BESTMYMHN,
npuBeAEHi O HAaBaHTaXEHHS, sIKe BMKIMKAE HanBinbLUi HanpyXeHHs BigHOCHO MiLlHOCTI;

— ONA NiHIMHO-NPY>KHOIO PO3paxyHKy ApYroro rnopsaky MoBWMHHI 3aCTOCOBYBAaTUChb PO3PaxyHKOBI
BEJIMYUMHM, LLO HE 3anexaTb Big TPMBanocCTi 4il HaBaHTaXKeHHS.

Mpumitka 1. MNoBHI cepegHi BENUYMHKN, NPUBELEHI 4O TPMBANOCTI HABaHTaXXEHHS, O0YUCTIIOITLCS 3rigHO 3
5.3.5.

Mpumitka 2. Po3paxyHKOBi BENNYNHU XapaKTEPUCTUK KOPCTKOCTI 0BYMCMIOTLCA 3rigHOo 3 6.2.2.

Mogayrnb KOB3aHHSA Mpu rPaHNYHMX CTaHax 3a HeCy4olo 34aTHICTIO K, NpMMatoTh, AK:

2

K =§Kser ’ (5.1)

u

ne: Kggy — MUTTEBUN MOAYIb KOB3aHHS, WO NpUiMaeTbes 3rigHo 3 10.1 uux Hopm.

5.2.3 MpaHu4YHUl cmaH 3a eKcrslyamauiliHoro npudamHicmro

5.2.3.1 JedbopmaLii fepeB'aHMUX KOHCTPYKLLA, CNPUYMHEH] BNNIMBOM HaBaHTaXeHb i iHLWINX bakTopis,
MOBUHHI BignoBigatn obmexeHHsaM 10.2 unx Hopm ans 3anobiraHHS MOXITMBOCTI YLLIKOXKEHHST CTElb,
nepekpuTTiB, Neperopodok, TEXHOMOrNYHOro 061agHaHHS, BUHUKHEHHS] HEraTUBHMX (pidionoriyHmx i ecte-
TUYHUX BNSUBIB HA NMIOUHY, NOTiPLUEHHS 30BHILLIHBOrO BUIMAAY KOHCTPYKLIN.

Po3paxyHOK BUKOHYETBLCS Ha MMOBIPHI KOMOIHaLLT ekcnnyaTauinHUX po3paxyHKOBUX 3Ha4YeHb HaBaH-
TaXkeHb.

5.2.3.2 lpn BM3Ha4eHHi gedopmauii gepeB'asHOro enemeHta abo enemeHTa, BMIOTOBNEHOMO 3
MaTtepianiB Ha OCHOBI AepeBUHN, NI Oi€l0 HaBaHTaXXEHHS NOBUHHI BpaxoBYBaTUCA Taki MOro CKragosi
(pncyHok 5.1):
Ug — nonepegHsa gedopmadia (dyagiBenbHUA NigMom), SKLWO €;
Upnst  — MUTTEBA Aedopmalis (aedopmallis, ska BUHWUKae 6e3nocepeHbo Bif po3paxyHKOBOro
HaBaHTaXeHHS);

Ucreep — A€COpPMALIiA Bif NOB3Yy4OCTi MaTepiany (oedopmauisi, aka BMHMKAE 3 NIIMHOM Yacy nig
A€o KOMBiHaLii HaBaHTaXeHb, Lo NPU3BOASATL A0 NPosABY edekTy NOB3Yy4OCTi)

Usin — 3aranbHa gedopmauis (komOiHauis MUTTEBOT Aedopmalii i Aedopmaldii Big MOB3y4OCTi
MaTepiany);

Unetfin — 3aranbHa fedopmauis HeTTo (Aedopmalis 6e3 ypaxyBaHHS nonepesHboro BUrMHy).

3aranbHa gedopmallis HeTTO MoXe ByTu 3anvcaHa fk:

Unet fin = Uinst T Ucreep — Uc (5.2)
abo
Unet fin = Ufin — Uc - (5.3)
[nsa rpaHMyYHOro CTaHy 3a ekcniyaTauiiHOK NPUAATHICTIO BiAHOCHO KOMMBAHb MOBWHHI 3aCTOCO-
ByBaTUCb BIAMNOBIAHI cepeaHi 3Ha4eHHa MoayniB NPYXHOCTi Ta 3CYBY (E ean T@ Grean)-
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PucyHok 5.1 — Cknagosi gedopmadii 6ankm

5.2.4 OcHOBHI NOJ10)XeHHSI po3paxyHKYy Ha eo2Hecmilikicmb

5.2.4.1 KoHCTpyKUii MaloTb NPOEKTYBATUCS Ta BUrOTOBMASATUCH Tak, W06 BOHWM 36epirany Hecywy
3[aTHICTb MPOTHAroM 3a4aHOro Yacy BOrHEBOrO BMNIIUBY.

5.2.4.2 [1ns nepeBipKkn HeCy4oi 34aTHOCTI pO3paxyHKOBi 3HAYEHHS MILHOCTI Ta KOPCTKOCTiI BM3Ha-
yatTbes 3a 2.3.1 OCTY-H-IN b B.2.6-157.

5.2.4.3 Po3paxyHOK Ha BOTHECTINKICTb MOBUHEH ©a3yBaTMUCS Ha MPOEKTHUX CLIEHAPIAX NOXeXi i Mae
BpaxoByBaTM MOAENi 3pOCTaHHS TemnepaTypu B Mexax KOHCTPYKUii Ta Mogersii MexaHidHoi poboTu
KOHCTPYKLUii 3a niaBuweHoi Temnepatypwm 3rigHo 3 4CTY-H-MN b B.2.6-157.

5.2.4.4 3HayeHHA po3paxyHKOBMX HaMpyXeHb Ta Aedopmauii BU3Ha4aTb 3a 3HAa4YEeHHAM HaBaH-
TaXXeHb Ha KOHCTPYKLit, SKi NpuiAMarlroTb SK OMS pO3paxyHKy 3a HOpMarbHUX TemnepaTtyp, SKWo €
MMOBIPHICTb X Aii nig 4ac noxexi — 3 ypaxyBaHHAM KoeilieHTa 3HWXEHHS, LWO BW3HA4yaEe piBeHb
HaBaHTaXXEHHS Mig Yac NoXxexi i Bu3HavaeTbca 3rigHo 3 2.4.2 CTY-H-INM b B.2.6-157.

5.3 BnnuB HaBaHTaXXeHHS Ta HaBKOJSIULWHbLOIO cepefoBULLa
5.3.1 3aczanbHi NonoxeHHs

5.3.1.1 HaBaHTaxeHHs i BNAMBMK, SKi Crig BpaxoByBaTW Npu NPOEKTYBAHHI KOHCTPYKLIN 3 LiNbHOT Ta
KNeeHoT epeBmHN, a TakoX MaTepianis Ha iX OCHOBI, npurnMatoTbes BignosigHo go [bH B.1.2-2.

5.3.1.2 TpuBanicTb Aii HaBaHTaXXeHHs1, BOSOMCTb | TemnepaTypa CyTTEBO BNMBalOTb Ha XapakTe-
PUCTUKN MILHOCTI | XXOPCTKOCTI AepPeBUHN Ta iHLWIMX MaTepianiB Ha OCHOBI LepeBUHN, i MOBUHHI Bpaxo-
BYBaTUCb MpW MPOEKTYBaHHI B po3paxyHKax 3a rpaHUYHMMKU CTaHaMu Hecy4ol 34aTHOCTI i ekcnnyaTa-
LiNHOT NpuaaTHOCTI.

5.3.2 Knacu HaeaHmaxxeHb 3a mpueanicmio Oii

5.3.2.1 Knacu HaBaHTa)XeHb 3a TPMBanICTHO Ail XapakTepuayTbCs BNAIMBOM HaBaHTaXeHb, L0 Ail0Tb
NpPOTAroM NeBHOro nepioay 4vacy.

5.3.2.2 Bci HaBaHTaXeHHsA MatoTb BiHOCUTUCH 00O OAHOrO 3 KraciB 3a TpuBanicTio Ail, HaBegeHUX Y
Tabnuui 5.1, onsa pospaxyHkiB 3a rpaHUYHUMK CTaHaMu.

Ta6nuua 5.1 — Knacn HaBaHTaXeHb 3a TpuBanicTio gji

Knac HaBaHTaxeHHs 3a TpuBanicTio aii

[Mopsaok po3nofiny TprBanocTi HaBaHTaXeHb

MocTinHe

Binbwe 10 pokis

Hosrotpuane

Big 6 micauis — go 10 pokis

CepefHboi TpmBanocrTi

Big 1 TwxxHa — go 6 micauis

KopoTkouacHe

MeHLLe oaHOoro TMXHA

MuTTeBe

MeHLue oaHiel XBUNnHU
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Tabnuusa 5.2 — MNpuknagn NpyM3HaYeHHs1 Knacy HaBaHTaXXeHHs 3a TpuBanicTio ail

Knac HaBaHTaXeHHs

. Mpuknagm HaBaHTaXKeHHS
3a TpuBanicTo Ail

MocTinHe BnacHa Bara KOHCTPYKL,il; Bara pi3HOro poAy 3acumnok; Bara NocTinHUX
neperopoaokK, ctauioHapHOro obnagHaHHA, KOMyHiKaLii; KOHCTPYKUT MigBiCHMX
CTEnNb; TUCK I'PYHTY

HosroTtpusane HaBaHTaxxeHHs Npu 30epiraHHi BaHTaxiB; HaBaHTa)KeHHSA Big Boan B 6akax
CepeaHboi CHiroBe; piBHOMIpHO pO3noifnieHi KOPUCHI HAaBaHTaXXEHHSI HA NEPEKPUTTS Ta
TpuBanocrTi GankoHW; TMMYaCcOoBi HABaAHTAXXEHHS B rapa)kax-CTOAHKaxX Ta B 30HaX TpaHC-

NMOPTHOrO pPyxy; BNAUBW, MOB'A3aHi 3i 3MiHOI BOMOroOCTi; Bara HecTauioHapHOro
obnagHaHHs; Bara TMM4acOBUX NepPeropoaok

KopoTkoyacHe TuMyacoBi HaBaHTaXXEHHSI HA CXO4W; TUMYACOBI 30CEpPedKeHi HABAHTAXEHHS,;
roOpM3oHTarnbHi HABaHTaXXEHHS Ha Neperopoakn Ta napaneTn; TMMYacoBi
HaBaHTaXXeHHA 3 06CryroByBaHHS NOKPIBENb i NnepedyBaHHs NMOAEN; TPAaHCMNOPTHI
HaBaHTaXXEHHS; BNMBM BiJ TPAHCMOPTHMX 3aCO0iB Ta MexaHi3MiB; cknagyBaHHS
BaHTaXiB; BITPOBE HAaBaHTaXXEHHS

MuTTeBe Bunapgkosi Bnnueu

5.3.3 EkcnnyamauilHi knacu

5.3.3.1 KoHCTpyKUigM NOBMHEH NPU3HAYaTUCb OAMH i3 HaBEQEHUX HMKYEe eKcrnyaTauinHnx Knacis.
Mpumitka 1. Cuctema ekcnnyaTtauiiHUX KnaciB KOHCTPYKLiA HeOOXiaHa ANst NPU3HAYEHHST BENTUYUH MiLHOCTI
Ta >XOPCTKOCTi 3a NEBHMX YMOB HaBKOMMLLHBbOIO cepefoBuLla.

Mpumitka 2. [HdopmaLis CTOCOBHO MPU3HAYEHHS eKchnyaTauilHWX KnaciB Ans KOHCTPYKUiM HaBedeHa Yy
5.3.3.2,5.3.3.3i15.3.3.4.

5.3.3.2 ExcnnyatauiiHuin knac 1 xapaktepuayeTbCsi BOMNOTiCTIO MaTtepianis, WO BignoBigae Temnepa-
Typi 20 °C i BigHOCHI1 BONOroCTi HaBKONMMULLHLOMO MOBITPS, WO nepesuLlye 65 % Tinbku AeKinbka TUXKHIB
npoTsromM poky. [1nst ekcnnyaTauiiHoro knacy 1 cepegHs BOMOricTb 4EPEBUHN XBONHUX MNOPI4 HE MOBUHHA
nepesuyBatu 12 %.

5.3.3.3 EkcnnyaTauiriHni knac 2 xapakTepmusyeTbCs BOSOMCTIO MaTepianis, Lo Bignosigae Temnepa-
Typi 20 °C i BigHOCHI BONOroCTi HaBKONMMULLIHLOMO MOBITPS, WO nepesuLlye 85 % Tinbku AeKiflbka TUXKHIB
NpoTAroM poky. [1nst ekcnnyaTauinHoro Knacy 2 cepefHsi BOMoriCTb 4ePEeBMHM XBOMHUX NOPIS HE MOBUHHA
nepesuwyBatn 20 %.

5.3.3.4 EkcnnyaTtauiiHun knac 3 xapakTepusyeTbCsa KNiMaTU4HMMKM YMOBaMU, WO NPU3BOAATbL A0
GinbLU BUCOKOI BOMOrOCTI HiXK AN eKkcnnyaTauinHoro knacy 2.

5.3.4 Bnnue ymMoe ekcrisiyamauiliHo20 Kfiacy ma K/acy HagaHmaxXeHHs1 3a mpueasiicmio Oii
Ha MiuHicmb ma de¢hopmamueHicmb Mamepianis
5.3.4.1 Bnnve yMOB ekcnflyaTauiiHOro Krnacy Ta Knacy HaBaHTaXXeHHs 3a TPUBAanIcTHO Ail Ha MiLHICTb
BPax0OBYETbLCA BigNoBigHMMN koedilieHTaMu, WO HaBeaeHo B Tabnuui A.1 gogartka A.

5.3.4.2 Akwo B 3'eAHaHHI ABa OEPEB'AHNX €NEMEHTU MatoTb Pi3HY 3aNneXHiCTb xapakTepy poboTtu 3
YyacoMm, TO iX po3paxyHKOBY HECy4y 30aTHICTb HeOOXiAHO BU3Ha4aTh 3a OMOMOrol KoedilieHTa Ko q4:

kmod :\/kmod,1kmod,2 ) (5.4)

A€ Knyod 1 T Kmog,2 — KOEMILIEHTU ANs ABOX AEPEB'AHNX eNeMeHTIB (k
Lo NpunmaeTbes 3 Tabnumui A.1).

mod — NOMPaBOYHUI KOEWIL|IEHT,

5.3.5 BnnmB ymMOB ekcrnnyaTauiiHOro Knacy Ta Knacy HaBaHTaXKeHHS 3a TpuBanicTio Aii Ha gedop-

MaTMBHICTb BM3HAYaETbCH, AKLLO KOHCTPYKUIA CKnagaeTbCcs 3 enemMeHTiB abo YacTuH, WO MaloTb PisHi
XapaKTepUCTUKN B 3aneXHOCTI Bif Yacy. MNoBHi cepeHi 3Ha4eHHa MOAyna NPYXHOCTi E .. fin » MOAYNA

10
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or fin » SIKi BUKOPUCTOBYHOTLCA Ars 064MCNeHHs NoBHMX Aedopmalliid,

HeobXigHO BM3Ha4aTh 3a HaCTynHMMU BUpasamu:

E
E  — ___Mmean , 55
mean.,fin (1 +kdef) ( )
G
Grean fin = ean 5.6
'mean,fin (1 N kdef ) ( )
K
K., g, =—32 | 5.7
ser ,fin (1 i kdef ) ( )

5.3.5.1 [Ina rpaHn4HMX CTaHiB eKkcnyaTauinHol NpMaaTHOCTI, AKLLO PO3MNoain XOPCTKOCTEN Y KOHCT-

PYKLUiT BMIIMBaE Ha pO3MOAin pisHWX 3yCuilb, MOBHI CEPeAHi 3Ha4YEHH MOAYNS NPYXKHOCTI E 0., £, , MOAYNS

3CyBY G, pean fin | MOAYNS KOB3aHHA K

ne:

NMOBWHHI 064McnoBaTUCh 3a HaCTynHMMU BUpasamu:

er,fin
Emoanin = mjl";kdf) (5.8)
- m(j/";w (5.9)
ser fin = (1+:/<s:;<def) (5.10)

E can— CEPEOHE 3HAYEHHSA MOAYISA MPY>KHOCTI;

G ean— CEPEOHE 3HAYEHHA MOAYNA 3CYyBY;

Kser — MUTTEBUIA MOZYIb KOB3aHHS, WO NpunMaeThbea 3rigHo 3 10.1 umux Hopw;

Kgef — KOEWMILIEHT ANA OLiHKK AedpopMaLlin NOB3y4OCTi 3 ypaxyBaHHAM BiAMnoBiAHOroO ekcrnyaTa-
LivHOro Kracy;

Y,  — KoedilieHT KBasinocCTiiHOT BEMMYNHN HaBaHTaXEHHS, L0 BUKNKaE HanbinbLLi Hanpy-
KEHHS BiHOCHO MILIHOCTI (AKLLO Taka Aia 6yae NocTiiHOW, TO v, cnif npuimati 3a 1).

Mpumitka 1. 3HayYeHHSA ko HABeAeHI y Tabnuui A.2.

MpuwmiTtka 2. 3Ha4yeHHs v, OndA Ginbw 3aranbHYX i HasegeHo B Tabnumui A.1.1 ACTY-H B EN 1990.

5.3.5.2 Akwo B 3'egHaHHI € ABa AEPEB'SAHUX €NeMEHTN 3 O4HAKOBMM XapakTepom poboTu B yaci,

3HaY€eHHS K 4,r HEOOXiAHO NOABOITK.

5.3.5.3 Akwo B 3'egHaHHi € ABa OepeB'daHNX eneMeHTH, WO MatoTb Pi3HY 3anexHIiCTb XapakTtepy

po6oTu B yaci, 064MCrneHHsa NOBHMX AedopMaLii NOBUMHHO BMKOHYBaTUCh 3 ypaxyBaHHAM HACTYMHOro
KoedpilieHTa aAng ouiHkM Aedopmadint NoB3y4OCTi 3 ypaxyBaHHAM BigNoBIiQHOMO ekcrnyaTauiiHoro knacy

kdef :

ae

Kaer =2\Kger 1Kder,2 » (5.11)

Kger1 T@ Kyer o — KOEMILIEHTM ANS OLiHKM Aedpopmaliii NOB3y4OCTi 3 ypaxyBaHHSAM BifnoBiAHOMO
eKcrnryaTauilHOro Knacy KoXHoro 3 BOX AepeB'aHNX efleMeHTIB.

6 BJIACTUBOCTI MATEPIAJIB

6.1 3aranbHi NoNoXeHHsA

6.1.1 Xapakmepucmuku mMiyuHocmi i )xopcmkocmi
XapakTepuUCTUKM MILHOCTI i XXOPCTKOCTi NMOBUHHI BU3HA4YaTUCb Ha OCHOBI BUMPOByBaHb ANS Pi3HUX

BUAIB HABAHTAXEHHS, SKi MOXYTb BM/MBATW Ha MaTepian y KOHCTPYKLii, abo Ha OCHOBI MOpPIBHSHb i3
TakMMy X 3paskamu OepeBVMHM YM MaTepianamm Ha OCHOBI AepeBuHW, abo Ha OCHOBI MepeBipeHuX
3anexHocTen MiX pisHUMM BNacTUBOCTAMM.

11
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6.1.2 3anexHicmb "HanpyxeHHs-Oeghopmauii™”

6.1.2.1 OckinbKkn XapaKTepuUCTUYHI 3HAYEeHHS BM3HAYalOTbCHA 3a MPUMYLLEHHSAM YMOBHO JliHIMHOT
3anexHoCTi MiXK HanpyXeHHAMMU | gedopMauigaMu 00 pyWHYBaHHSA, NepeBipka MILHOCTI OKpeMux ene-
MEHTIB TakoX noBuHHa 6a3yBaTUCh Ha TaKil MiHIAHIN 3aneXHOCTI.

6.1.2.2 [1ns enemeHTiB ab0 X OKpEMMUX YaCTUH, LLO 3a3HAKTb CTUCKY YU 3rUHY, MOXE 3aCTOCOBY-
BaTUCb HEeNiHiNHa 3anexXHicTb.

6.1.3 [Jns o64ucneHHs1 dehopmauyili moe3ydocmi Ans ekcniyaTauinHMX KrnaciB NOBMHHI 3acTo-
COBYBAaTUCb 3HAYEHHA KoediLlieHTIB aedopmalii K., ki HaBeaeHo y Tabnumui A.2.

6.2 Po3paxyHKOBi xapakTepuCTUKN MiLLHOCTi MaTepianis

6.2.1 Po3paxyHKkoBa BenuumHa Xy XxapakTepucTuK MiLHOCTIi 064MCNIOETLCA 3a (DOPMYIIOH:

X
_ k
Xd _kmodi’ (6'1)
Tm
fae: X, — XapakTepucTuyHe 3Ha4eHHs MILHOCTI;
Yy — KoedilieHT HafiiHOCTI 3a MaTepianom, npuiMaeTbes 3a Tabnuueto 6.1;
Kmod — KOEMiLiEHT NepeTBOPEHHS, L0 BPaxoBY€E TPUBANICTb il HABaHTaXXEHHA Ta TemrnepaTypHo-

BOJOTiCHI YMOBW eKcnyaTadii, npuiMmaeTbcs 3a Tabnuueto A.1.

Tabnunusa 6.1 — KoedilieHT HaainHOCTI 3a maTepianom v,,

OcHoBHi kKOMBiHaLiT Ym
LlinbHa oepesnHa 1,3
KneeHna gepeBuHa 1,25
Kneenun wnoH (LVL), dpaHepa, OSB 1,2
AcCn, osri, Mg® 1,3
3'eQHaHHS 1,3
MeTanesi 3y64yacTi nnacTuHu 1,25
BunagkoBi komOiHaUii 1,0

6.2.2 Po3paxyHKOBI BEMMYMHMN XXOPCTKOCTI Ta 3CyBY enemeHTa £, abo G, cnia BusHavatu, aK:

E
Eq :#ﬁean , (6.2)
m
G
Gy = Zmean, (6.3)
m
ne: E, .., — CepenHe 3HaYeHHs MoAyNs NPY>XHOCTI;

G

6.3 Po3paxyHKOBi 3Ha4eHHS1 reOMeTPUYHUX NapameTpiB

mean — CEPEMHE 3HaYeHHs Moayns 3CyBY.

6.3.1 [eoMeTpuryHi NapamMeTpu nonepevHUx nepepisis Ta CUCTEM MOXYTb MPUAMATUCh AK HOMiHambHi
BEMUYMHM 3@ HOPMATMBHUMU AOKYMEHTamMn abo 3 pobounx KpecneHs.

6.3.2 Po3paxyHKOBi BENMYMHN LOMYCKIB 3a reOMeTPUYHMMN PO3MipaMmn, AKi BCTAHOBMEHO Yy LMX
Hopmax, oxonniolTb BAAMBY BiA:

— reoMeTpUYHUX AeekTiB (BUKPUBMNEHHS) €eNTEMEHTIB;

— AedekTiB KOHCTPYKLi BiJ BUTOTOBIIEHHSA Ta MOHTaXYy;

— HEeoOHOpPIAHOCTI MaTepianiB (Hanpuknag, Cydkis).

12
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6.4 Po3paxyHKOBi 3Ha4€HHA HeCy4Oi 34aTHOCTI
6.4.1 PospaxyHkoBe 3Ha4eHHs Hecy4ol 3aaTHOCTi Ry NOTPIGHO BU3Ha4aTw, AK:
Ry

Ry =Kmoa —> (6.4)
Tm
fe: R, —XapakTepucTuyHe 3Ha4eHHs Hecy4ol 34aTHOCTI;
Yy  — KoedilieHT HadiiHOCTi 3a MaTepianow,
Knod — KOEWMILIEHT, AKMM BPaxoBYETLCA eKCnnyaTtauiiHuiA Knac Ta Krnac HaBaHTa)XeHHs 3a TpuBa-

nictio aii.
Mpuwmitka 1. KoediuieHTn, WO BpaxoByOTb BMAMB Ha MILHICTb €KCniyaTauiiHOro Knacy Ta Knacy HaBaHTa-
XKEHHS 3a TpMBanicTio Ail, HaBedeHo B foaaTtky A;
Mpuwmitka 2. PekomeHaoBaHi koedillieHTW HaAiNHOCTI 3a MaTepianoMm y,, HaseaeHo B Tabnuui 6.1.

6.5 LlinbHa gepeBuHa

6.5.1 [lepeB'aHi enemMeHTn Kpyrnoro nepepisy NOBUHHI Bignosigat sBumoram [20, 24 — 28, 36 — 38].
Mpumitka. Knacu miyHocTti aepesunun 3a JCTY EN 338 HaBegeHo B gogatky b uux Hopm.

6.5.2 Mpn BM3HAYEHHI PO3PaxyHKOBMX XapaKTEPUCTMK MILHOCTIi HeobXigHO BpaxoByBaTu BB
po3MipiB enemMeHTa.

6.5.3 [1ns npAMOKYTHUX nepepisiB eneMeHTIB 3 UifibHOI OepPeBUHN, LLIO MalTb XapakTepUCTUYHY
ryctuny p, <700 kr/mM> 3 6a30BOIO BICOTOIO nepepisy npu poboTi Ha 3rMH abo LWNPUHOO (MakcMManbHW
po3mip nonepeyHoro nepepidy) npu po3tary MeHwe 150 MM, xapakTepucTuuHi 3HaveHHs fo, ., fiq
MOXYTb ByTK 36inbLUEHi Ha KOemILEHT ki,

5
k,, =min (hj , (6.5)
1,3

ne: h — BUCOTA Mepepidy enemeHTa npu 3rHi abo WupmnHa nepepisy npu posTary, Mm.

6.5.4 [Ina gepeBuHK, sika Mae BMICT BOSIOrOCTi Ha MeXi FrpOCKOMIYHOCTI | ika MOXe BUCOXHYTU Nig
HaBaHTaXEHHAM, 3Ha4YeHHs Ko crig npuimatu 1,0.

6.5.5 LLinnos.i 3'egHaHHsA NOBUHHI BignosigaTu Bumoram [11].
6.6 KneeHa gnepeBuHa

6.6.1 EnemeHTN 3 KNEEHOT AePEBUHN NOBUHHI BignoeigaTn Bumoram [59] Ta gogatka B umx Hopwm.
6.6.2 HeoOxigHO BpaxoByBaTV BB Ha MILHICTb EPEBMHN PO3MIPIB NMONEPEYHOro Nepepisy ene-
MEHTa.

6.6.3 [1ns1 enemeHTIB 3 KINeeHoi AepeBnHM NPSIMOKYTHOrO nepepidy 3a 6a3oBy BUCOTY npu poboTi Ha
3rMH abo WwupuHy npu poboTi Ha po3Tar npunmaroTe 600 mm. [Ona BMCOTM Npu 3rvHi abo LWIMPUHI
(MakcumManbHUM po3Mip NOMEPEYHOro NepPEepi3y) NPU PO3TAry ENEMEHTIB 3 KNEeEHOI AEPEBUHN MEHLLIE HiX
600 MM XxapaKTepuUCTUYHi 3HaYeHHs f, i f; o, MOXYTb ByTy 36iNbLUeHi Ha kKoedillieHT kj, :

600>
k, =min<l p | , (6.6)
1,1
Ae: h  —BucoTa nepepisy eneMeHTa npu 3ruHi abo LWuprHa nepepisy npu po3Tsry, M.

6.6.4 LLnnosi 3'egHaHHg, wo signosigatoTe Bumoram OCTY EN 387, He cnig 3actocoByBaTn Ang
BUpOGiIB, AKi BAKOPMCTOBYOTLCA B EKCyaTaLiiHOMY Kraci 3, SKLLO Y BY3I1i 3MIHIOETbCSI HanpsiM BOSTOKOH.

13
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6.7 MaTepianu 3 kneeHoro wnoHy (LVL)
6.7.1 KoHcTpykTMBHI enemeHTH i3 LVL noBuHHI Bignosigatu [65, 66] Ta gogatka J1 umx Hopm.

6.7.2 na LVL npaAmMOKyTHOro nepepisy 3 OpieHTauielo BCiIX BOMIOKOH LUMOHY B OAHOMY Hanpsmi
NOBMHEH BPaxoByBaTUCb BMIIMB PO3MipYy efleMeHTa Ha MILHICTb NpW 3ruHI | po3TAary.

6.7.3 basoBa BuCcOTa NonepeyHoro nepepidy npu 3rnHi ctaHoBuTb 300 MM. AKLWO NS eNeMeHTiB 3
BMCOTOK MOMNepeyHoro nepepidy 6aszoBa BucoTa npu 3rvHi He gopiBHoe 300 MM, xapakTepucTudHe
3Hau4eHHs f, , cnip 36inbLUIyBaTV Ha KOEILIEHT Ky, |

300\
k, =min{| p |, (6.7)
1,2
ge: h — BMCOTa nepepisy enemMeHTa, Mm,
s — CTyNiHb BMAMBY PO3MIpy, SKMIN NpUAMAaETLCA 3rigHo 3 [65], ane He meHwe 0,12,

6.7.4 basoBa goBXWHa enemeHTa npu po3tary ctaHoBuTb 3000 mMm. [1na eneMeHTiB, JOBXUHA AKUX
He gopisHioe 3000 MM Npu po3TAry, xapakTepPUCTUYHE 3HAYEHHS f;  , cnif 36inbLlyBaTh Ha KoemiLieHT k;:

3000 \*/
k;, =min I , (6.8)
1,1
ne: | — OOBXWHA enemMeHTa, MM,
S — CTYNiHb 3aNeXHiCTb BNAUBY PO3MIpY, KU NPUNMaETbCA 3rigHo 3 [65], ane He meHwe 0,12.

6.7.5 Benuki wmnosi 3'egHaHHa 3rigHo 3 [13] He MOBMHHI 3acTOCOBYBATMCh AN BUPOGIB, AKi BUKO-
PUCTOBYHOTLCS B EKCMlyaTauitHOMy Knaci 3, a TakoX Yy By3rnax, B SIKUX 3MiHKOETbLCS HAnpsiM BOJTOKOH.

6.7.6 [lns LVL 3 opieHTaLji€to BCiX BOMIOKOH LUMOHY B OA4HOMY HanpsMi MOBUHEH BpaxoByBaTUCA BMMB
po3Mipy enemeHTa Ha MiLHICTb NpW pO3TAry BMOMNEPEK BOITOKOH.

6.8 MnuTtn Ha ocHOBI AepeBUHU
6.8.1 MNnuTn Ha ocHoBi aepeuHM i LVL noBuHHI Bignosigatn Bumoram, HaBeaeHnm gogartky Jl.

6.8.2 MNpwu 3actocyBaHHi M'akux OCIT y BignosigHOCTi 3 [17] po3paxyHKOBi AaHi NpU NPOEKTYBaHHI
cnig 6paTtu 3 BiANOBIAHMX BUNPOOYBaHb.

6.9 Knei

6.9.1 Knei, wo 3acTtocoByoTbCA AN OyaiBENbHUX KOHCTPYKLUIiNA, MOBUHHI 3abe3nevyBaTn 3'eqHaHHS

Takol MiLHOCTI Ta OOBroBivyHOCTI, W06 36epirati WiniCHICTb 3'€AHaHHSA y BIONOBIOHOCTI 3 BM3HAYEHUM
eKkcnryaTauinH1UM KIacoM NpOTSroM BCbOro CTPOKY eKcrnyaTtaLii KOHCTPYKLl.

6.9.2 Knei, ki Bignosigatotb Tnny | 3a gogatkom M, MOXYTb 3aCTOCOBYBaTUCb OS5 BCiX eKchnya-
TauiHUX KnaciB.

6.9.3 Knei, gaki Bignosigatote Tuny |l 3a gogatkom M, NOBMHHI 3aCTOCOBYBATMKCH TiflbKKN AN1S eKCnya-
TauiiHux knacie 1 abo 2 npu HeTpMBanomy BNAMBI Temnepatypu, Wwo nepesuttye 50 °C.

7 [OOBIOBIYHICTb
7.1 CTivkKicTb AepeBUHM 00 BNSIMBY GionoriYyHMx opraHiamie

HepeBuHa i maTepianu Ha 1i OCHOBI NOBUHHI MaTW 4OCTaTHIO NPUPOAHY AOBrOBIYHICTb BiAMNOBIAHO A0
OCTY EN 350-2 onsa ocobnmeo Hebe3neyHoro knacy abo miggaBaTUCh 3axMCHIN 0OpobLi, BU3HAYEHIN
BignosigHo go ACTY EN 351-1 i ACTY EN 460.

Mpumitka 1. 3axncHa obpobka Moxxe BNAMBATM HA MILHICTb i )KOPCTKICTb.

MpumiTka 2. NpaBuna Bu3HayeHHs 3axmcHux obpobok gepesnHmn HaeegeHi y OCTY EN 350-2 i ACTY EN 335-1.
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7.2 Kopos3inHa cTilKicTb

7.2.1 MeTaneBi KpinunbHi geTani Ta iHWIi KOHCTPYKTMBHI 3'€AHAHHS NOBUHHI MaTn HeOOXigHy Kopo-
3iiHy CTiNkKicTb abo ByTn 3axumLLEHMU Bif KOPOSi.

7.2.2 MNpuknaan MiHiManbHOro NPOTUKOPO3INHOIO 3axXMCTy abo TEXHIYHMX BUMOT 4O MaTepianis Ans
pi3HMX ekcrnyaTauiiHuX Knacis HaBegeHi B Tabnwui 7.1.

Tabnuusa 7.1 — MNpuknagn MiHiManbHUX TEXHIYHMX BUMOT A0 MPOTUKOPO3INHOIO 3axX1CTy MeTaneBux
KpiNnUIbHUX geTanemn Ta iHWnX KOHCTPYKTUBHUX 3'€AHaHb

_ EkcnnyatauinHunin knac
KpinnnbHa getanb 5
1 2 39
LiBsxu i wypynu 3 d <4 mm 3axucT He Fe/Zn 12c? Fe/Zn 25¢?)
3aCTOCOBYETbLCS
Bontu, Hareni, uBaxu i wWypynu 3 | 3axucTt He He 3acTocoBytoTbest |Fe/Zn 25¢2)
d>4 mMm 3aCTOCOBYETbLCH
Ckobu Fe/Zn 12c?) Fe/Zn 12c?) HepsxaBitoya cTarnb
KpinneHHs: 3 MeTaneBmx Fe/Zn 12¢2) Fe/Zn 12¢?) Hepxasitoya cTanb
3ybyacTux NnacTuH i cTanesBmx
NNacTyH 3aBTOBLUKM 40 3 MM
CTanesi NNacTUHM 3aBTOBLLKM | 3aXUCT He Fe/Zn 12c@) Fe/Zn 25¢2)
Big 3 MM 0O 5 MM 3aCTOCOBYETbCS
Crtanesi nnacTUHM 3aBTOBLLIKA 3axucT He He 3acTocoBytoTbest |Fe/Zn 25¢2)
OinbLwe 5 Mm 3aCTOCOBYETbLCS
a) SKLLIO 3aCTOCOBYETHCS rapsaye LMHKYBaHHs!, To Fe/Zn 12¢ HeobxiaHo 3amiHioBaTy Ha S275, a Fe/Zn 25¢ Ha S355
[58].
6) Ins ocobnuBo arpecuBHUX YMOB HeobXigHO nepenbauyaTi 3acTOCyBaHHS Hepxaitouoi cTani abo 6inbLu
iHTEHCMBHOIO rapAa4oro UMHKyBaHHA.

8 OCHOBMW PO3PAXYHKY KOHCTPYKLIA
8.1 3aranbHi NonoXxeHHsA

8.1.1 Po3paxyHOK MOBUMHEH 34iACHIOBATMCb 3 3aCTOCYBaHHSIM PO3paxyHKOBUX Mopgenen (aonos-
HEHMX, 3a HeoOXiOHOCTI, pesynbTaTtamu BUNPOOyBaHb) 3 BUKOPWUCTAHHAM YCiX BiAMOBIOHUX 3MiHHUX
BenuymH. Mogeni NOBUHHI MaTK SOCTaTHIN piBEHb OOCTOBIPHOCTI, W06 3 HaneXHOK TOYHICTIO nepea-
6aunTn peanbHy pobOTY KOHCTPYKLII, BiANOBIiAaTU BUCOKOMY PiBHIO SIKOCTi BUTOTOBMNEHHS | rapaHTyBaTu
HafiMHICTb iHpopMaUii, Ha SKIN I'PYHTYIOTBCA PO3PaxyHKN.

8.1.2 3a3Bmyan npu po3paxyHKy KOHCTPYKLi NPUAMAETbLCA NiHIMHO-NPY>XHa MoAenb poboTn maTe-
piany.

8.1.3 [Ina pospaxyHKiB BHYTPILWHIX 3yCUIb B e€fleMeHTax KOHCTPYKUIN, B SKUX MOXIMBUN nepe-
po3no4in BHYTPILWHIX 3ycunb 4yepe3 3'€AHaHHsS 3 BiAMOBIAHOK MOAATIMBICTIO, MOXHA 3acTOCOBYBaTU
Npy>XHO-NNacTU4Hi Mmogeni poboTn maTepiany.

8.1.4 Mogenb onsi 00YNCNEHHST BHYTPILLHIX 3YCWUMb Y KOHCTPYKLIT abo i YaCTVHi NOBUHHA Bpaxo-
ByBaTV AeopmMaTUBHICTb 3'€QHaHb.

8.1.5 HeobxigHo 6paTn oo yBaru BNnue gedopmMalliin B 3'€AHaHHAX Yepes BpaxyBaHHS iX XXOPCTKOCTI
(Hanpwuknag, KyTa noBopoTy) abo 4Yepe3 BENMYUHM KOB3aHHS, LLIO BCTAHOBIIIOKOTLCS 5K (PYHKLIS piBHSA
HaBaHTaXeHHS y 3'e€QHaHHI.

8.2 EnemeHTNn

8.2.1 Npwn pospaxyHKy enieMeHTiB KOHCTPYKLi MOBUHHI BpaxOBYyBaTUCb HACTYMHI NapaMeTpu:
— BUKPUBIEHHS ENEMEHTIB,;
— HEOAHOPIOHICTb MaTepiany.
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Mpumitka. BukpnBneHHa enemMeHTIiB i HEOOQHOPIAHICTL MaTepiany BpaxoByrTbCS Y BiAMOBIAHOCTI 3 MeToAaMU
po3paxyHky, HaBegeHumn B 9.4 — 9.6 Ta 10.3.

8.2.2 lMpwn nepeBipui MILUHOCTI enemMeHTa HeobXxigHO BpaxoByBaTW OCMabneHHa y nonepevyHomy
nepepisi.

8.2.3 OcnabneHHAM i BiANOBIAHO 3MEHLLEHHSIM MIIOLL MONepeYHoro nepepisy MoxHa 3HexTyBaTtun y
HacTynHUX BUNagkax:

— UBSXM i Wypynu giameTpoM 6 MM i MeHLUe, BCTaHOBMeHi 6e3 nonepeaHbOro BUCBEPASIHOBAHHSA
OTBOpIB;

— OTBOPM Y CTUCHYTI 30Hi eNeMeHTIB, L0 MpaLolTbh Ha 3rMH, 3anoBHEHI MaTepianom 3 BULLMMU
XapakTepuUCTMKaMu XOPCTKOCTI HiXX AepeBunHa.

8.2.4 Mpwn BU3HaYeHHi po3paxyHKOBOro NornepeyHoro nepepisy y By3ri 3 BEMUKOK KiNbKICTIO 3'€AHY-
BasnbHMX geTanen Bci 0OTBOPMU, SKi 3HaXOAATbCS Ha BiACTaHi MONOBUHU MiHIManbHOro KPOKy 3'€4HyBanbHUX
aeTanen B3AoBX BOMOKOH AEPEBUHN JAaHOro NonepeyHoro nepepisy, MatoTb OyTn BpaxoBaHi.

8.3 3'egHaHHA

8.3.1 Hecyuya 3gaTHicTb 3'egHaHHS MOBMHHA NEPEBIPATUCH 3 YpaxyBaHHSAM BHYTPILUHIX 3yCunb i
MOMEHTIB Mi>X eNeMeHTaMu, Lo ob4YnCreHi nig Yac 3aranbHOro po3paxyHKy KOHCTPYKLi.

8.3.2 Po3paxyHOK KOHKPETHOrO 3'€IHaHHS MOBMHEH BPaxoBYyBaTU XapakTep PoOOTU BCiX ENIEMEHTIB,
LLIO MOro YTBOPHOKOTh.

8.4 36ipHi KOHCTpPYKUii

8.4.1 3azasibHi NO10)KEHHS

8.4.1.1 Po3paxyHOK KOHCTPYKLiN cnif, BUKOHYBaTU 3 BUKOPUCTAHHAM CTaTUYHMX MOAernen, ski Bpa-
XOBYIOTb AOCTOBIpPHY poBOTY KOHCTPYKLIT Ta onop.

8.4.1.2 [Ina paMHMX Mofernen po3paxyHOK NOBUHEH BMKOHyBaTUCL Y BignosigHocTi 3 8.4.2, abo 3a
CMPOLLEHUM PO3paxyHKOM Y BianoBigHocCTI 3 8.4.3 anga depm i3 3'eaHaHHAMU MeTanesMMy 3yb64acTumm
nnactnHamu. Po3paxyHOK MroCcKMX paM i apok 3a AedOpMOBaHOI CXEMOK MOBMHEH BUKOHYBaTUCh
BignosigHo Oo 8.4.4.

8.4.2 PamHoO-KapKaCcHi KOHCMpPYKUii

8.4.2.1 PamHO-KapKacCHi KOHCTPYKLiTi MOBUHHI pOo3paxoByBaTMCh Tak, W00 Npy BU3HAYEHHI BHYTPILLIHIX
3ycurib BpaxoByBanuch gedopMallii eneMeHTiB Ta BY3NiB i BMSMB eKCLLEHTPUCUTETIB Y By3rax Ta XOpCT-
KOCTi onop (pucyHok 8.1) Ans BU3Ha4YeHHs KOHIrypauii KOHCTPYKLIT Ta MOOEeNtoBaHHA eneMeHTIB.

_____ \\
A

1 — BiCb Nosica B po3paxyHKOBI cxemi; 2 — onopa; 3 — NaHenb BEPXHbLOrO NosAca; 4 — HWXHI Nosic; 5 — enemMeHT
PEeLUiTKA; 6 — BUCTYNHUIN KapHW3 (PIKTUBHUIN €NeMEeHT).

PucyHok 8.1 — Npuknaa po3paxyHKOBOI CXemu
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8.4.2.2 Ao oci po3paxyHKOBOI CXeMU He 30iraloTbCsl 3 OCAMU €NeMEHTIB, TO Mifg Yac NepeBipKu
MiLIHOCTi Taknx enemMeHTiB NOBUHEH BPaxoBYBaTUCh BMNMMB €KCLEHTPUCUTETY.

8.4.2.3 DikTUBHI eNeMeHTUN UM NPY>KHi enemMeHT! MOXyTb BYTU 3aCTOCOBaHI s Mogenen 3 eKCLeH-
TpucuTeTamn y By3nax Ta Ha onopax. OpieHTauis IKTUBHUX €MNeMEHTIB Ta PO3MILLEHHS MPYXHUX
ereMeHTIB MOBUHHI sikomora binbLl TOYHO 36iratnucs 3 akTUYHOK KOHirypauieto By3na.

8.4.2.4 lMpun NiHIMHO-NPY>KHOMY PO3paxyHKy MEepLUIoro NOpsiAaKy npv nepesipui MILHOCTI enemeHTa
HeoOXigHO BpaxoByBaTW BMIIMB MOYATKOBMX HELOCKOHANOCTEN.

8.4.2.5 Po3paxyHOK pamMHO-KapKaCHUX KOHCTPYKLi NOBUHEH BUKOHYBATMCh 3 3aCTOCYBaHHAM Bigno-
BIOHWX BEMNWYUH MOAYMIB MPYXHOCTiI €NeMeHTIB, BU3Ha4YeHUX y 6.2.2. XXopCTKiCTb PIKTUBHUX €NEMEHTIB
NOBWHHA BIiAMNOBIgATY pearibHil XXOPCTKOCTI 3'eqHaHb.

8.4.2.6 Axwo pedopmadii NOBOPOTY y 3'€4HaHHI HE MaloTb 3HAYHOrO BMAMBY Ha PO3MOAIS Cu i
MOMEHTIB, TO BY3N1 MOXHa NpuUMMaTy WapHipHUMU. B iHWoMy BUNagky 3'edHaHHsA, gk npaBuno, npun-
MatoTbCS )KOPCTKUMM.

8.4.2.7 Npwn nepeBipUi MiLHOCTI 3CyBOM Y By3fax MOXHa 3HEXTYBATU, AKLLO BiH CyTTEBO He BMMBAaE
Ha pO3MoAis BHYTPILLHIX 3yCUrb.

8.4.2.8 3'egHaHHs BHAMyCTOK, LLO 3aCTOCOBYIOTLCS Y HACKPI3HUX KOHCTPYKLUIAX, MOXYTb MOOESHO-
BaTUCb SIK )KOPCTKi 3@ HACTYMHMX YMOB:

— 3'eHaHHA BHAMYCTOK Ma€ HeCy4y 34aTHICTb, Aka 3gaTtHa BuTpuMaTtun 1,5 — kpaTHe HaBaHTaXXeHHS
Big, KOMOiHaLii NpUKNageHnx cun i MOMEeHTIB;

— 3'eHaHHA BHaMyCTOK Ma€ Hecydvy 3A4aTHICTb, LLO BiAMOBIigae HeCyuin 30aTHOCTI Bigd koMOiHauii
NPUKNageHnx cun i MOMEHTIB 3a YMOBMW, LLO HanpyXeHHs! Bif 3rnMHy B OepeB'aHMX eNneMeHTax 3'eQHaHHSA
He nepeBuwyoTb 30 % Big MiILHOCTI eNeMeHTa Ha 3r1H, NPy LLbOMY MOHTa)XHWIA CTUK BBRXKAETLCH CTiNKUM,
SKLWO BCi 3'€QHaHHS WWapHIpHi.

8.4.3 CnpouweHull po3paxyHoK ¢hepM i3 3'eOHaHHAAMU Ha Memarsniesux 3y64acmux naacmuHax

8.4.3.1 CnpoLweHun po3paxyHOK TPUKYTHUX dhepM NOBUHEH 3a40BOSIbHATM HAaCTyNMHUM YMOBaM:

— LUMPVHA OMop 3HaXOAMTbCHA Y MeXax JOBXWHM &, , a BiACTaHb a, Ha puc. 8.2 He BinbLue HixX a1/3
abo 100 MM, B 3ane)KHOCTIi Bifi MEHLLOT 3 BENUYMH;

— BucoTa thepmm BinbLua Hix 0,15 BennunHm nponboTy i B 10 pasie Oinblie MakcumanbHOI BUCOTH
nosca cpepmu.

vV
/
a,
>
a
«——»

PucyHok 8.2 — [eoMeTpurYHi po3Mipyn ONOpHOro By3na

8.4.3.2 OcboBi 3ycunns B eNleMeHTax BM3Ha4atTbCs 3a YMOBMU, WO BCi BY3MW LLUAPHIPHI.

8.4.3.3 3rnHanbHi MOMEHTM B OAHOMPOroHOBMX €fleMEHTax BM3HAYat0TbCHA 3a YMOBMU, LLO BY3rOBI
3'eQHaHHA LWApPHipHi. 3rMHanbHi MOMEHTM B HEPO3PI3HMX eNnemMeHTax BM3HA4YalTbCA 3a YMOBW, LLO
ernemMeHT € Ganko 3 OOHIED LLIAapHIPHO-PYXOMOKO OMOPOI0 Y KOXXHOMY BY3Mi. Bnnue nporuHy y By3nax i
YacTKOBE 3alleMIeHHs y 3'eQHaHHI BPaxoBYHOTbCA LUMASXOM 3MeHLeHHA Ha 10 % MOMEHTIB Ha BHYTPILLIHIX
onopax enemeHta. MOMEHTM Ha BHYTPILLHIX Onopax MOBMHHI BUKOPUCTOBYBATUCb OS5 0BYMCIIEHHSA
3rMHanNbHUX MOMEHTIB Yy NPOJSibOTax.
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8.4.4 lnocki paMHi ma apoyYHi KOHCMpPyKUii
8.4.4.1 HeobxigHo BpaxoByBaTK BNANB AedhopmaLii Ha BHYTPILLUHI 3ycunns.

8.4.4.2 BpaxyBaHHA BMMAMBY MOYaTKOBUX HEOOCKOHANOCTEN Ha BHYTPILUHI 3yCUNNA BUKOHYETLCA
LWUNAXOM FiHIMHOMO PO3paxyHKy APYroro Nopsaky 3a HacTyMHUX YMOB:

— HegocKoHana opmMa KOHCTPYKLUIT MPUAMAaETbCA Takoo, WO BignNoBigae NeBHUM NMOYaTKOBUM Ae-
dopmaLiam, Sk 3HaxoOAaTbCA Yepe3 NpuKNnagaHHa 40 KOHCTPYKUii abo ii BigNoOBiAHMX YaCTUH NEBHOMO
KyTa Haxury CrifibHO 3 MEBHOK MOYaTKOBOK CUHYCOIAANbHOK KPUBU3HOK MiX BY3riaMu KOHCTPYKLUIT, Lo
Bi4NOBIgae MakcMManbHOMY EKCLEHTPUCUTETY €;

— MiHiManbHa BenunyuHa ¢ (B pagiaHax) NoBUHHA NPUAMATUCh, AK

¢ =0,005 ana h<5wm;
¢=0,005\/5h pgna h>5m,
ae: h — BMCOTa KOHCTPYKLUii abo JOBXNHA enemMeHTa, M;

— BENUYMHA e NOBUHHA npuimaTurch He meHwe e = 0,0025 1.
Mpuknagm ymMoBHMX NOYATKOBUX BIAXMITIB Bi reOMEeTPUYHOI CXEMU HAaBEAEHO Ha PUCYHKY 8.3.

V4

0,0025h

B

PucyHok 8.3 — Npuknaan yMOBHUX NOYATKOBUX BiAXWNIB Bif reOMETPUYHOI CXEMW AN pamMu Ta apku
(a), BiANOBIAHO BiA CUMETPUYHOIO HaBaHTaXeHHS (0) i HecumeTpuyHoro (B)
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9 PO3PAXYHOK ENEMEHTIB OEPEB'AHUX KOHCTPYKLIA 3A TPAHUYHUMWU CTAHAMU
HECYYOI 30ATHOCTI

9.1 3aranbHi NONIOXeHHSA

MyHKT 9.1 NOWMPIOETLCA Ha LiNbHY AEPEBUHY, KIEEHY OEPEBMHY Ta BMPOOU Ha OCHOBI AEPEBMHU
MOCTIMHOro NonepeYHoro nepepisy, BONIOKHa SIKMX CPSMOBaHi B OCHOBHOMY NapanenbHO JOBXUWHI ene-
MeHTa. [MpunyckaeTbea, WO eneMeHT 3HaxoauTbCA nig Qi HanpyXeHb y HanpsiMKy TiNbK1 OQHIET 3 KOro
ronoBHMx ocen (pucyHok 9.1).

i
!
\\?

by

\ HampsMOK BOTOKOH

PucyHok. 9.1 — Oci enemeHTa

9.2 LleHTpanbHO-pO3TArHyTi B340BX BOJIOKOH efleMeHTU

9.2.1 lNpw po3TAry B34OBX BOSTIOKOH MOBUHHA 3a40BOSIbHATUCH HACTYMHa yMOBa:

S¢0d

<1, (9.1)
f;,O,d

Ae: G; o4 — PO3PaxyHKOBE HaMpyXeHHs PO3TAry B3AOBX BOSIOKOH (BU3Ha4YaeThesa 3a hopmynoto (9.2));
fio.g — PO3paxyHKOBE 3HaYeHHS MILIHOCTi MPW PO3TAry B3AOBX BOMOKOH (BUM3HAYaeTbCs 3rifHO

36.2).
9.2.2 PospaxyHKoBe Hanpy>XeHHs1 po3TAry B340BX BOJIOKOH CIli, BU3Ha4yaTu 3a oopMyso:
N
d
Ot0d = ; (9.2)
Anet
ne: N;  — po3paxyHKOBe 3yCUMIis PO3TAry B3[0BX BOJIOKOH,;

A,et — PO3paxyHKoBa MroLa nepepisy enemeHta (nnotia nepepisy HeTTo).

Mpwn BU3HAYEHHI PO3paxyHKOBOI MNoLLi nepepidy enemeHTa A, BCi ocnabneHHs, siki posTalloBaHi
Ha JOBINbHIN AINAHUI AoBXMHO 15 cM, chig npunmMaT CymilleHMMn B OAHOMY nepepisi.

9.3 LleHTpanbHO-CTUCHYTi B3J0BX BOJNIOKOH efieMeHTH

Po3paxyHOK LeHTpanbHO-CTUCHYTUX B300BX BOSIOKOH €fEMEHTIB Crig BWKOHYBaTM Ha MiLHICTb
(9.3.1) Ta Ha cTinkicTb (9.3.3).

9.3.1 Mpwn po3paxyHKy LEeHTparibHO-CTUCHYTUX B3J0BX BOJSIOKOH €feMEHTIB Ha MILHICTb MOBUHHA
3a0BOMbHATUCH HACTyMNHa yMOBa:

Ce¢,0d

<1, (9.3)
fc,O,d

fe: 6, g4 — PO3paxyHKOBE HampyXeHHs CTUCKY B3[J0BX BOMOKOH (BM3Ha4aeTbecs 3a hopmyrnoto (9.4));
f.0.q — PO3paxyHKOBE 3HaY€HHS MILIHOCTi MPY CTUCKY B3[0BX BOMTOKOH (BM3HAYa€ETLCSA 3rigHO
36.2).
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9.3.2 Po3paxyHKOBe Hanpy>XeHHS CTUCKY B3[0BX BOSIOKOH CiJ BU3Ha4aTy 3a OpMyIoto:

N
d
GC,O,d = Ai , (94)
'net
ae: Nd — po3paxyHKoBe 3yCUina CTUCKY B3O0BXX BOJTOKOH;

A,et — PO3paxyHKoBa MroLla nepepisy enemeHta (nnotia nepepisy HeTTo).

9.3.3 lMpwn po3paxyHKy LEeHTpanbHO-CTUCHYTUX B3AOBX BOJSIOKOH €fleMEHTIB Ha CTilKiCTb MOBWHHI
3a0BOSMbHATUCH HACTYMHI YMOBU:

(e}
_e0d 4, (9.5)
kc,y fc,O,d

o
_e0d g, (9.6)
kc,z fc,O,d

Ae: G, g4 — PO3paxyHKOBE HaMpyXeHHsA CTUCKY B3[J0BX BOMOKOH (BM3HaYaeTbecs 3a hopmynoto (9.11));
f.0q — PO3paxyHKoBe 3Ha4€HHS MILIHOCTi NMPW CTUCKY B3[JOBX BOJIOKOH (BM3HaY4a€TbCA 3rifHO

36.2);
kc,y Ta K, ,— })(OGC*)iLI,iGHTI/I MO340BXHBbOrO 3rMHY BU3Ha4alTbCcA 3a popmynamum (9.7).
ke, = : - Ta kg, = ; — (9.7)
ky +yky =tiery ky +\Kz =Arel
B SKNX KoeqiLieHTH ky , k, BU3Ha4aloThCA:
k, = 0,5(1 B (rer —0,3)+xfe,,y) Tk, = 0,5(1+[3C (Mot 2 ~0,3) +xfe,,z) : (9.8)
ae: k,e,’y, Arer, — NpUBenEHa FHY4YKiCTb BIQHOCHO BiZMOBIAHMX OCENn, BU3Ha4YaeTbCsa 3a 9.3.4;

— KoedilieHT, aKui NnpurmaeTbes, 9K: .= 0,2 — ang eNeMeHTIB 3 LinbHOI AePEBUHM,
Cc Cc
= 0,1 — anga enemeHTiB 3 KneeHoi aepeBuHU Ta LVL.
c

9.3.4 lNpuBeaeHa rHy4kiCTb BU3HA4YaETLCS 3@ (OOPMYIIOH0:

A Iy
_ Yy _ Mz
krel,y - rel,z — (9-9)
ae: ky, A, — THYYKOCTi efieMeHTa BiHOCHO BiAMOBIAHNX OCEW;
Eo,o5 — N'ATUBIACOTKOBUI KBAHTUIMb MOAYNS NPY>KHOCTI B3AOBX BOMOKOH AePEBUHM (3HAYEHHSA
npunmalroTbCa 3a gogaTkom b);
fook  — XapakTepUCTUYHE 3HAYEHHS MILHOCTI AEPEBUHM MPU CTUCKY B3LOBX BOJIOKOH (3HAY€EHHS
npurMaloTbCs 3a goaaTtkom b).
9.3.5 MHyYKiCTb LleHTpanbHO-CTUCHYTOrO efieMeHTa BU3Ha4YaeTbCsa 3a hopMyIioLo:
l
A=2 (9.10)

ne: I, — po3paxyHKoBa [OBXVHa enemeHTa 3riaHo 3 Tabnuueto 9.1;
i — pagiyc iHepuii nepepisy BIHOCHO BiAMOBIAHOI OCi.
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Tabnuusa 9.1 — CniBBiAHOLEHHSA PO3PaxyHKOBOI Ta reOMETPUYHOI JOBXWH ANsi CTOSKIB

Tun enemeHTa Twun HaBaHTaXeHHs los /1
LLlapHipHe onupaHHs 3ocepekeHa oCboBa CUSla Ha OQHOMY KiHLi CTOsiKa 1,0
KIHLIB PiBHOMIPHO PO3MOAINEHe HaBaHTaXeHHs NO AOBXWUHI enemeHTa 0,73
YKopcTke 3alemreHHs 3ocepemkeHa oCcboBa ChIla Ha OQHOMY KiHLi CTOsiKa 2,2
OAHOTO KIHLUA PiBHOMIPHO PO3MOAINeHe HaBaHTaXeHHs No AOBXWUHI enemMeHTa 1,2
YKopcTke 3awemneHHs | 3ocepemkeHa 0CbOBa Cuna Ha O4HOMY KiHLi CTosKa 0,8
OHOrO KiHUS i LWapHipHe
OMMpPAaHHS iHLWOro
CniBBIOHOLLEHHS MiXK PO3PaxyHKOBOK AOBXWUHOI lgf TA FEOMETPUYHOI OOBXUHOW | HaBedeHi ANns enemeHTiB 3
3a3Ha4eHnM TUNoOM onmnpaHH4, Wo o6me>+<ye KPYyY€eHHA, i 3aBaHTaXeHMn B LI,eHTpi Baru.

9.3.6 PospaxyHKoBe HanpyXeHHS CTUCKY B3OOBX BOIOKOH A1151 NepeBipKu CTIMKOCTI:

N
_Na
S04 = (9.11)
ol
ne: N;  — po3paxyHKOBe 3yCWUMsi B3[OBX BOITOKOH;
Ay, — po3paxyHKoBa MrioLa ronepeyHoro nepepisy Ansa nepesipku CTINKOCTI, Aka AOPIBHIOE:

— 3a BiAgcyTHOCTI ocrnabneHb abo npu ocnabneHHsx, ki He BUXOOATb HA KPOMKM efnemMeHTa
(pncyHok 9.2, a):
AKLLO nuowa ocnabneHHs He nepesuilye 25 % A, :

Ad=Abr= (912)

ne Ay, — nnowa nepepisy 6pyTTo;
AKLLO nowa ocnabneHHs nepesuilye 25 % A,

Ag=(4/3) Anet ; (9.13)
— NPV CUMETPUYHMX OCrabneHHsIX, siKi BUXOASATb Ha KPOMKM (pUCYHOK 9.2, 6):
Ad = Anet ; (9-14)

— B 30Hi 3'eQHaHHb Cnia cymilaTi BCi HasiBHI ocnabneHHs B O4HOMY nepepisi.

' '

[e)]

a
PucyHok 9.2 — OcnabneHHs: CTUCHYTUX eNlEMEHTIB
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9.4 EnemeHTH, WO NpauooTb Ha 3rvH

9.4.1 Po3paxyHOK MILUHOCTI efneMeHTiB, W0 MpauolTb Ha 3rMH B MAOLWMHI OAHIET OCi nepepisy,
PO3KpinneHnx Big BTpaTH CTIMKOCTI NNOCKOI (hopmu AepOpMyBaHHS, 3a HOPMaribHUMU HaMPYXEHHAMN Big
3rMHY CniJ BUKOHYBaTW 3a (popMyrioto:

(&}
y.d
_myd <q, (9.15)
fm,y,d
Ae: G, 4 — PO3PaXyHKOBE HaMPYXEeHHs 3riHy (BU3HAYaETLCS 3a chopmyrioto (9.16));
fmy,d — PO3PaXyHKOBE 3HA4EHHS MILIHOCTI Npu 3ruHi (BU3Ha4atoTbCS 3rinHO 3 6.2).
Po3paxyHkoBe Hanpy>XeHHS Bif, 3rMHy BU3Ha4aeTbCsA 3a (HOPMYIOL0:
M
_yd
Gm,y,d —W7, (916)
y.d

ae: Myd — PO3paxyHKOBMWI 3rMHANbHUA MOMEHT;
W, 4 — po3paxyHKOBWi# MOMEHT Oropy nornepeyHoro nepepisy. 3a HasiBHOCTi ocrabneHb
W, g = W), et BUBHAYAETLCA 3a YMOBY, L0 BCi OCNabneHHs Ha AinsHui JOBXMHO0 15 cMm
CyMiLLIaITbCS B OQHOMY pPO3paxyHKOBOMY nepepisi.
9.4.2 Po3paxyHOK MILHOCTI €feMeHTIB, WO NpauioloTb Ha 3rMH 3a CKOSIOBAHHSM, BUKOHYETLCA 3a
dopMynoto:

T
d <1, (9.17)
fv,d
fe: 1y,  — pPOo3paxyHKOBE HamnpyXeHHs CKOMoBaHHA (BU3HavaeTbcsa 3a hopmyrnoto (9.18));
f,4 — PO3paxyHKOBe 3HaYEHHsI MILHOCTI NPy CKOMOBaHHI (BM3HaYatoTbCs 3rigHo 3 6.2).
Po3paxyHKOBi Hanpy>XeHHs CKOMBaHHS Chif BU3Ha4YaTh 3a OpMYyIoH:
V,-S
1, =-94 “br (9.18)
7, b
br Yef

ne: S,  — cTaTuyHUN MOMEHT (BpyTTO) YacTUHM Nepepisy, Lo 3CYBaETLCH, BiAHOCHO HENTPanbHOI

OCi;
Iy — MOMEHT iHepUii nepepisy (bpyTTO) BIAHOCHO HENTParbHOI OCi;
b,s — po3paxyHKOBa LUMPUHA Nepepisy enemMeHTa.

Mpy BU3HAYEHHI HaNpy>keHb CKOMOBAHHA AN €fleMEHTIB NPSIMOKYTHOro nepepidy HeobxigHo Bpaxo-
BYBAaTU BMIIMB TPILLMH LLUSXOM 3aCTOCYBaHHA PO3paxyHKOBOI LUIMPWHW NONEPEYHOro nepepisy enemMeHTa:

by =k -b, (9.19)
ne: b — LUMPUHA PO3paxyHKOBOro NONepeYHoro nepepiay;
k.,  — KoedilieHT, L0 BpaxoBye BB TPILLVH.

PekomeHayeTbCsA NpUnMaTit HaCTYMHi 3HaYeHHA KoedilieHTa K, :
k.= 0,67 — ons cyuinbHOI Ta KNeeHoi AepeBuHy,;
ke =1,0 —pansaiHwWnx maTepianis Ha OCHOBI IEPEBUHM.

9.4.3 Po3paxyHOK MiLLHOCTi efleMeHTIB, L0 NpaLooTb Ha KOCU 3TMH 38 HOPMaITbHUM HarpyXeHHSM,
cnig BUKOHyBaTK 3a oopMynamu:

(e} (e}
myd L —mzd g, (9.20)
f mf
m,y,d m,z,d
K, omyd  Omzd g (9.21)
fm,y,d fm,z,d
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ne: o, g Tac,, 4~ pO3paxyHKOBI Hanpy>xeHHsi 3rMHy BiAHOCHO BiONOBIAHMX Ocel (BM3HAYaloTbCs 3a

dopmyroto (9.16));

fr,y,a T@ fry 2 ¢ — PO3PAXYHKOBI 3HAYEHHS! MILIHOCTI MPY 3rWHI (BU3Ha4aloTbCs 3riAHO 3 6.2).

Mpumitka. KoediuieHT k,, BpaxoBye nepepo3nofin HanpyxeHb i BNIUB HEOAHOPIAHOCTI MaTepiany B none-
peyHoMy nepepisi.

BenuunHa koediuieHTa k,,, NpUAMaETbCA HACTYMHUM YMHOM.

[ns cyuinbHoOI gepeBuHK, KrneeHol gepeBnHn Ta LVL:

— AN NPAMOKYTHOro nepepisy: k,, = 0,7;

— ONs iHWWX BUAIB nonepeyHoro nepepisy: k,, = 1,0.

Ans iHwwnx 6ynisenbHUX BUpo6iB Ha OCHOBI AepeBMHM AN BCiX nonepeyHux nepepisis: kK, = 1,0.

9.4.4 lMepesipKy CTINKOCTI Nnockol hopmn 4edopMyBaHHS €MEMEHTIB, L0 NpaLooTb Ha 3MWH, Crig
BMKOHYBaTW 3a OOPMYIIOH:

(¢

_md <9, (9.22)
kcrit 'fm,d
Ae: G, 4 — PO3pPaxyHKOBE HaMpYXeHHs Bif 3rMHY (BU3Ha4aeTbCs 3a popmyrioto (9.16));
frng — PO3paxyHKOBE 3HAYEHHSA MILIHOCTI Ha 3rVH (BU3Ha4aeTbeca 3rifHo 3 6.2);
Kt — KOedilieHT, Lo BpaxoBye BTpATY CTIMKOCTI NIOCKOi hopMun AedopMyBaHHSA (BU3HaYaeTbCA

3rigH0 39.4.4.1 T2 9.4.4.3).

9.4.41 [Ina enemeHTiB 3 NMOYaTKOBUM BUKPWUBMEHHAM 3 MIOWMHU Aii MOMeHTY M, k. MOXHa
BM3HAYMTN HA OCHOBI BMPa3y:

1 Ana A m <0,75

Keit =11,56 -O,757»re,, m ana 0,75< kre,’ m <14 . (9.23)
; ana 1,4<X. m
7"rel,m ,

KoediuieHT k,;; MOXHa NpuiiHATK K 1,0 ana enemeHTa, B skoMy GOKOBI NepemilleHHs CTUCHYTOT
rpaHi BUKMOYEHI MO BCi JOBXMHI, @ HAa Onopax He NPUMNyCKaeTbCA KPYYEHHS.

9.4.4.2 BigHOCHa rHy4YKiCTb Mpu 3rUHi:

_mk (9.24)

ae: o — KPUTUYHE Hanpy>XeHHs Big 3rvHy, BU3HayeHe Y BiANOBIOHOCTI 3 KIacUYHO Teopieto
CTINKOCTI, BpaxoBYyHOUN M'ATUBIACOTKOBUIN KBAHTUIb MOAYIIS NMPY>XHOCTI.

KpVITVI‘-IHe Hanpy>XeHHA Big 3r’MHY MOXXHa BU3HAYNUTU Tak:

M, i ™/Eo.05 /7 Go,o05 lor

m,crit

Om,crit = W = W ) (9.25)
y ef "y
ne: Eq s — N'ATUBIACOTKOBMI KBAHTUINb MOAYNA NPY>XHOCTI I6PEBUHN B3[0BX BOIOKOH;
Gy g5 — N'ATUBIACOTKOBE 3HAYEHHSA MOAYNSA 3CYBY [ePEeBUHN B3[JOBX BOSIOKOH;
l, — MOMEHT iHepUil nepepisy 3 NNOLWNHN 3r1HY;
lior  — KPYTUIbHUIA MOMEHT iHepLjii nepepisy;
lef  — pO3paxyHKoBa [JOBXWHA efeMeHTa, L0 3aneXunTb Bil YMOB 3aKpinneHHsa Ta KoHdirypauii
HaBaHTaXXeHHs BionoBiaHO A0 Tabnuui 9.2;
W, —MomeHT onopy nepepisy B NIOLLMHI 3rnHY.
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Tabnuusa 9.2 — CniBBigHOLIEHHA PO3paxyHKOBOI Ta reOMeTPUYHOI JOBXUH Ans 6anok

Tun enemeHTa Tun HaBaHTaXXeHHS lof /1
LLlapHipHe onupaHHs KiHUiB | OCTINHWMI MOMEHT 1,0
PiBHOMipHO posnofineHe HaBaHTaXXeHHSA 0,9
3ocepepkeHa cuna BCepeanHi NponboTy 0,8
>KopcTke 3alemneHHs PiBHOMipHO posnogineHe HaBaHTaXXeHHA 0,5
3ocepegpkeHa cuna y BiflbHOMoO KiHUA 0,8
CniBBiAHOLIEHHS MiX pO3paxyHKOBOK OOBXMHOM lgf Ta NPONBOTOM [ BiANOBIiAa€e enemMeHTaM 3 3a3HayeHM TUMNoMm
ONUpaHHS, Wo OBMeXye KpyYeHHs, i 3aBaHTaXeHMMU B LEHTpi Barn. FAKLWO HaBaHTaXeHHS npuknageHe 6ing
CTUCHYTOrO Kpato enemeHTa, To [y cnig 36inbyBat Ha 2h 4n ameHwuTn Ha 0,5h AN HaBaHTaXKeHHs1 PO3TArHYTOl
30HM Banku.

Ans XBOWHUX MOpiA AepeBVHN 3 CYLINbHUM NPSIMOKYTHUM MOMNEPeYHUM Mepepisom G, ., Npun-
MaeTbCs, 9K:
_078b% 996
Cmenit =~ 50,05 (9.26)
“tef
ae: b — LIMpMHa NornepeYHoro nepepisy enemeHTa;
h — BMCOTa NnonepeyvHoro nepepisy ernemeHTa.

9.4.4.3 KoediuieHT k_;; ONA XBOWHMX MOpid AEPEeBUHU 3 CYLiNbHUM MPSAMOKYTHUM MOMepeYHnM
nepepizoMm MOXHa BMU3HaYaTu:

=
Kerit = 0.76b 2.0 ; (9.27)
h 'lef fm,k

Ae: f,, — XapakTepucTuyHe 3HaYeHHs MiLLHOCTi AepEeBMHY NpU 3rvHi.
9.5 EnemeHTH, WO NpauoOTb Ha OCLOBUN PO3TAT 3i 3TMHOM

9.5.1 Po3paxyHOK MiLIHOCTi eNeMeHTIB, L0 NpaLoloTb HA OCbOBUIN PO3TAT 3i 3rMHOM, CMi BUKOHYBaTU
3a oopMynoto:

o (e}
£0d , “myd o q, (9.28)

fod  Tmyd

[e: 6;oy — PO3paxyHKOBE HaMpyXeHHs PO3TAry B3[0BX BOIOKOH (BU3Ha4YaeTbea 3a 9.2.2);
Om.yd — PO3PaxXyHKOBE HaMpyxeHHs 3rvHy (Bu3Ha4yaeTbest 3a 9.4.1);
fi0.d> fmy,d — PO3PaXyHKOBI 3HA4YEHHSI MILIHOCTi PO3TAry B3A0BX BOJIOKOH Ta 3rMHY (BU3HAYaloTbCs
3rigHo 3 6.2).

9.5.2 PospaxyHOK MILHOCTI eneMeHTiB, WO MpaLlTb Ha OCbOBUA PO3TAr 3 KOCUMM 3rMHOM 3a
HOpPManbHUMW HanNpPy>XeHHsIMW, cnig BUKOHYBaTU 3a (hopMynamMu:

c51.‘,0,d +Gm,y,d vk csm,z,d

<1: (9.29)
frod  fmyd " fn.z.d
G (o) G

t,0d ik, myd [ “mzd 4 (9.30)
fi0.d fm,y,d fnz.a

fe: 64 o4 — PO3paxyHKOBE HaNpPYXXeHHA PO3TAry B3[j0BX BOSIOKOH (BU3HaYaeTbecs 3a 9.2.2);
Smyd T@0mzd PO3paxyHKOBI HaNPY>KeHHs1 3rMHy BiAHOCHO Bi4NOBIAHMX OCel (BM3HAYalTbCA
3a cpopmynoto (9.16));
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fi0.d» fmy,a T@ i 7 ¢ — PO3PAXYHKOBI 3HA4YEHHS! MILIHOCTi PO3TSIry B3[JOBX BOJIOKOH Ta 3riHy BiHOCHO
BiZMOBIAHMX OCeN (BM3HA4aTbCs 3rigHo 3 6.2);

— KOeqiLeHT Lo BpaxoBye Nepepo3noain HanpyXeHb i BNMB HEOQHOPIAHOCTI MaTepiany B
nonepeYyHoMy nepepisi enemMeHTa, BU3Ha4yaeTbes 3rigHo 3 9.4.3.

K

m

9.6 EnemeHTH, WO NpayoTb HA OCbLOBUM CTUCK 3i 3TMHOM

9.6.1 Po3paxyHOK efeMeHTiIB, L0 MpaLoTb Ha OCbOBUI CTUCK 3i 3rTMHOM, Crlig BUKOHYBaTHW:

npu i, , < 0,3 3a dopmynoio:
2
Se0d | Omyd g, (9.31)
fc,O,d fm,y,d
npu i, , > 0,3 3a dopmynoto:
(e} (e}
c0d | "myd g, (9.32)

keyfeod fmyd

Gco0g — PO3paxyHKoBe HanpyXXeHHs CTUCKY B3AOBX BOMOKOH (BM3Ha4aeTbes 3a 9.3.2);

Om,y.d — PO3PAXYHKOBI HAaMPYXeHHs1 NpU 3rviHi 3 BpaxyBaHHsIM 1echOPMOBaHOI CXeMM BU3HaYa-
€TbCs 3a hopmynoto (9.16));

fe.0,0 » fm,y,d — PO3PAXYHKOBI 3HAaYEHHS MILIHOCTi CTUCKY B3[10BX BOJIOKOH Ta 3r1Hy (BU3HaA4al0TbCs
3rigHo 3 6.2);

kc,y — KoeqiLieHT NOB340BXHbOro 3rnMHy, BU3Ha4aeTbes 3a 9.3.3;

Aol ; — MPpUBEAEHA rHy4KiCTb BU3Ha4YaeTbCA 3a 9.3.4.

9.6.2 Po3paxyHOK eneMeHTIB, L0 NpaLolTb Ha OCLOBUN CTUCK 3 KOCUM 3rMHOM:

pU A, , <0,3T1al , < 0,3 NOBNHHI BUKOHYBaTVCL YMOBMK:
2
(&} (&) (&)
,0,d y.d ,z,d
¢ +YE Lk, -T2 < (9.33)
fc,O,d fm,y,d fm,z,d
2
(&} (& (&
10!d ) vd ) vd
S0k, e CEE <, (9.34)
fc,O,d fm,y,d fm,z,d
pU A g, >0,3Tak ) , > 0,3 NOBUHHI BUKOHYBATUCH YMOBH:
c (o) (&}
,0,d y.d ,z,d
p "f + f"’y +k,, f’“ <1; (9.35)
c,y 'c,0,d m,y,d m,z,d
(& (& (&
,0,d y.d .Z,d
p Cf +k,, f’”y + f”” <1, (9.36)
c,z 'c,0,d m,y.,d m,z,d

Ae: G o4 — PO3paxyHKOBE HaNpyXXeHHs CTUCKY B3[10BX BOIOKOH (BU3Ha4aeTbca 3a 9.3.2);

Smyd Smzd ~ PO3paxyHKOBI HaNpPY>XeHHs1 NpY 3rMHi BIHOCHO BiAMOBIOHUX OCEN 3 BpaxyBaHHAM
nedopmoBaHoi cxeMu (BU3HavaroTbes 3a 9.4.1);

0.d > Imy,d > fm zq— PO3PAXyHKOBI 3HA4YEHHS MILIHOCTI AEPEBUHI NPU CTUCKY B3[I0BX BOJIOKOH Ta
3rMHY BiAHOCHO BIgNOBIOHMX OCEN (BU3HAYalTbCA 3rigHo 3 6.2);

k k. , — KOewiLieHTV NOB3A0BXHbLOIO 3rVHY BiAHOCHO BiAMNOBIAHUX OCeW, BU3Ha4alTbeca 3a 9.3.3;

f

C

cy’ ¢
Kk, — KOeWilieHT, LLIO BpaxoBYye Nepepos3nodin HanpyXeHb i BNMB HEOAHOPIAHOCTI martepiany
B MonepeyHoMy nepepisi enemeHTa, BU3Ha4yaeTbCs 3rigHo 3 9.4.3;
Mrel 7> Mg,y — MPUBEEHA THYYKICTb BU3HAYaETLCS 3a 9.3.4.

9.6.3 Y BuNagky CymicHOI Aii HanpyXeHb Big CTUCKY 3i 3rMHOM MOBMHHA 3aJ0BOSIbHATUCH YMOBA

nnockoi popmun edopMyBaHHS:
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Sm,d Oe¢,0d

<1, (9.37)

k

crit fm,d Kc,z fc,O,d

Ae: G, 4 — PO3paxyHKOBe HamnpyXeHHs Bif 3rmHy (9.4.1) 3 ypaxyBaHHsAM AedOpMOBaHOI CXeMU;
G ,0,0 — PO3PaxyHKkoBe HamnpyxeHHs Bif cTucky (9.3.2);

frn.q 7@ fy o g — PO3PAXYHKOBI 3HAYEHHS MiLLHOCTi 3TMHY Ta CTUCKY B3[,0BX BOJIOKOH (BU3HAYaOTbCS
3rigHo 3 6.2);

k., — KoedilieHT, Lo BM3Ha4aeTbes 3a 9.3.3;

Kt — KOEMILIEHT, L0 BPaxoBy€e 3MEHLLEHHSA MiLLHOCTI NpwW BTPaTi CTIKOCTi NOCKOT (hopmu

aedopmyBaHHS, BU3HavaeTbcs 3a 9.4.4.1, a Anga XBOWHMX Nopig AePEBUHN 3 CYLIiNTbHUM
NPAMOKYTHUM NornepeyHuM nepepisom 3a 9.4.4.3.

9.7 Kpy4eHHs

9.7.1 lNpwn KpyveHHi NOBUHHA 3a40BOSMBHATUCH HACTYMHa yMOBa:

Ttor,d

<1, (9.38)

kshape 'fv,d

R€: Ty, g — PO3PaxyHKOBE HaNpYXXeHHs Npu Kpy4eHHi (9.39);

f,d — pO3paxyHKOBE 3HAYEeHHSI MiLLHOCTI MpY CKOMOBaHHI (BU3Ha4atoTbCA 3rigHo 3 6.2);
Kshape — KOEQILIIEHT, LLIO 3anexuTb BiJ hopMK nonepeyHoro nepepisy (BUsHa4aeTbes 3a 9.7.2).
M
k.d
T =—, (9.39)
tor,d W

p

ne: My, — po3paxyHKOBUA MOMEHT MPU KPYYeHHi;

W,  — MOMEHT onopy Kpy4eHHio.

9.7.2 KoeiLieHT Kgpgpe , LLIO 3aNEXUT Bifl POPMI NOMEPEYHOro nepepisy, BU3HAYaETbCS 3 YMOB!

1,2 — N4 KPYrroro nonepevyHoro nepepisy;
h
k = o
shape ™ min 1+0’15b — NS NPSIMOKYTHOTO MOMEepeYHoro rnepepiay; (940)
2,0
ae: h — HanbiNbLUMIA PO3Mip NONEPEYHOro Nepepisy;
b — HaiMeHLUMI pOo3Mip NOMepeyHoro nepepisy.

9.8 Ctuck Bnonepek BOSIOKOH

9.8.1 |_|pI/1 CTUCKY Bnonepek BOJIOKOH NOBMHHA 3a40BOJIbHATUCL HACTYyMNMHa yMoBa:

S¢,00d <Kc00fc,00d (9.41)
A€: G, g0y — PO3PAxyHKOBE HaMpyXeHHsi CTUCKY BrOMepeK BOSIOKOH Y 30Hi KOHTaKTY (BU3HAYa€eTbCs 3a
9.8.2);
f.90g — PO3PaxyHKOBE 3HAYEHHS MiLHOCTI Ha CTWUCK BMOMepeKk BOMOKOH (BU3Ha4aeTbCa 3rifgHO 3
6.2);
Ks 9o — KOEWMILIEHT LLIO BPaxoBYe KOHMIrypaLito HaBaHTaXEHHS!, MOXIMBICTb PO3KOMIOBAHHS i

CTYMiHb CTUCKaNbHMX gedopmaLi (BU3HavaeTbes 3rigHo 3 9.8.3).

9.8.2 Po3paxyHKOBe CTUCKarbHEe Hamnpy>XeHHS Brnonepek BOMOKOH Chifg, BU3Ha4YaTh 3a hopmMyrioto:;

Fe.90d
G¢,90,d :72 — (9.42)
ef

ne: F, gy~ PO3paxyHKOBE 3yCUNMst CTUCKY BMOMNEPeK BOMOKOH;
Agf  — pO3paxyHKOBa MrioLla KOHTaKTy BNonepek BOIIOKOH.
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PospaxyHkoBy NroLLly KOHTaKTy BronepeKk BOMOKOH As Cnif BU3HA4YaT 3 ypaxyBaHHAM PO3paxyH-
KOBOI OOBXWHWN KOHTAKTy B3J0BX BOJIOKOH, sika OOPIBHIOE (DAKTUYHIA OOBXWUHI KOHTaKTY [, 36inbLUEHIN
Ha 30 MM B kOXeH 6ik, ane He binbLue Hix a, [ abo I,/2 (amB. pucyHok 9.3).

a | 1 a |l I l

1 W Wi
_— ‘ h - | h
S S R S S T A A G TTTTT i

a 6

PucyHok 9.3 — EnemeHTn Ha 6e3nepepBHil (a) Ta okpemin (6) onopax

9.8.3 3HaueHHs Kk, gy NpunmaeTbes 1,0, okpiM Bunagkis, 3asHadeHux B 9.8.4 ta 9.8.5. B iHwunx
BUNagKax cnif npuimMatin Hanbinblue 3HaYeHHs K, oo , ane He binbLue ko = 1,75.

9.8.4 [ins enemeHTa Ha GeanepepBHiii onopi npu I, > 2h (AnB. pUcyHOK 9.3, a) 3Ha4eHHs K, o CNiA
npunmaTu:

kc‘go = 1,25 ons cyuinbHOI AePEBUHY;

K00 = 1,5 ANs kneeHol AepeBuHY;
ne: | — [OBXWHA NIOLWaaKN KOHTaKTY;

h — BUCOTa Nnepepisy enemMeHTa.

9.8.5 [ina enemeHTa Ha OKpeMOo po3TaLloBaHii onopi npul, > 2h (aue. pucyHok 9.3, 6) 3HaueHHs K o9
cnig npurumaTu:

K¢ .90 = 1,5 ANs cyuinbHOT AepeBUHY;

kc‘90 = 1,75 pnsa kneeHoi gepeBuHu npu i < 400 mm.

9.9 Hanpy>XeHHA CTUCKY i KyTOM [0 BOJIOKOH

9.9.1 Cnig BpaxoByBaTu B3aEMOAI0 MiXK CTUCKaNbHUMKU HaNpYyXXeHHAMK Yy ABOX abo BinbLue Hanps-
Max.

9.9.2 Po3paxyHKOBi CTUCKanbHi HaMpy>XeHHHA Mig KyTOM A0 BOJSIOKOH (AMB. PUCYHOK 9.4) MOBWHHI
3a10BOSTbHATU HACTYMHIN YMOBI:

f
c,0,d
Cena < — , (9.43)
¢.0d  §in?q +cos’a
kc,90 fc,90,d

fe: 6, ,4 — PO3paxyHKOBE HanpyXXeHHs CTUCKY Mif KyTOM [0 BONOKOH (BM3Ha4aeTbCs 3a 9.9.3);

fe.0,0 7@ f¢ 00 ¢ — PO3PAXYHKOBI 3HAYEHHS MILIHOCTI CTUCKY B3[0BX Ta BMONEPEK BOIOKOH BiAMNOBIAHO
(BM3HavatoTbCA 3rigHo 3 6.2);

Keoo ~ — KOEILEHT, Lo BpaxoBYe KOHirypaLito HaBaHTaXeHHS, MOXIIMBICTb PO3KOMNOBaHHS i
CTYNiHb CTUCKanbHWUX Aecopmauini (BM3Ha4aeTbCa 3rigHo 3 9.8.3).

PucyHok. 9.4 — HanpyxeHHs CTUCKY NiZ KyTOM 4O BOMOKOH
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9.9.3 Po3paxyHKOBI CTUCKarnbHi HAaNpy>XeHHS Mig KyTOM 4O BOJIOKOH Cri BU3HayaTu 3a popmyrnoto:

F
oo = ;\‘“'d , (9.44)
ef

Ae: F, , 4 — PO3paxyHKoBa CTUCKarnbHa cuna nig KyToM [0 BOJTIOKOH o;
Ay — po3paxyHKOBa MroLla KOHTaKTY nif KyTOM o 10 BOJIOKOH.

9.10 Po3TAr Bnonepek BONMOKOH

9.10.1 Npwu po3TAry Bnonepek BOSIOKOH NOBMHHA 3a40BOSIbHATUCH HACTYMHA yMoBa:

o
£90d 4, (9.45)

ft,90,d

[e: G; g0y — PO3paxyHKOBE HaMpyXeHHs PO3TAry Bronepek BOMOKOH (BM3HavaeTbes 3a 9.10.2);
figog — PO3PaxyHKOBE 3HAYEHHS MILIHOCTi Ha PO3TAr Bonepek BOMOKOH (BU3HA4aeTbCA 3rigHo 3
6.2).

9.10.2 Po3paxyHKOBE Hanpy>XeHHs1 po3TsAry Brionepek BOSIOKOH Crif BU3HavaT 3a hopMyIioto:

F
¢, 90.d
Ot,90d = A (9.45)
B KN Fy g ¢ — PO3paxyHKOBE 3yCUNIsl pO3TArY BrONepeK BOJTOKOH;

A — nrowla nepepisy BNonepek BONOKOH.

10 PO3PAXYHOK EJIEMEHTIB JEPEB'AHUX KOHCTPYKLIX 3A TPAHUYHUMU CTAHAMM
EKCMNNYATAUIMHOI NPUOATHOCTI

10.1 NMopaTnuBicTb By3niB
10.1.1 [Onsa By3niB 3 BUKOPUCTAHHAM LBAXIB, LWYPYMiB, NBUHTIB, CKOO, 3y04YacTMX MNacTuH, LUMOHOK

MUTTEBUIA MOAYNb KOB3aHHSA K, ANS MMOLWMHKA 3CYBY Ha KpiNuMbHY AeTanb Mpu ekcriyaTauiiHomy

HaBaHTaeHHi 6epeTbes 3 Tabnuui 10.1 npup,,, KF/M3, idabod,, Mm.

Tabnuusa 10.1 — 3HayeHHs K., ANS KpINUNbHUX AeTanen i KoHekTopis, H/MM, ans 3'eaHaHb
AepeBnHa — AepeBrHa i JepeBMHa — NaHerb Ha OCHOBI AepeBUHU

Tun kpinunbHoi AeTani Kser
Hareni
E;);;:lmﬁes OOMyCKy 0 r1n,5 d /23
LiBsixu (3 nonepeHiMm npocBepAntoBaHHAM)
Lissixut (6e3 nonepeaHbLoro NpocBepasItoBaHHs) p;‘ 54 0’8/30
CKoBu 58 /80
MeTanesi 3y6uyacTi nnacTmHu Pmde /2
MeTanesi 3yb4acTi LWNOHKK 1,5p,d, /4

OpHocTopoHHi 3ybuacTi wnoHku (Tvnu Big C1 go C9 srigHo 3 gonaTtkom [1)
[BocTopoHHi 3ybyacTi wnoHku (Tunm C10 i C11 3rigHo 3 gogaTtkom [1)

Pmdc /2

10.1.2 Akwo cepeaHi 3Ha4YeHHsT NMTOMOT N'YCTUHWN ABOX 3'€HYBalbHUX €reMeHTIiB Ha OCHOBI Aepe-
BUHW € PIBHUMU (P, 1§ P, 2), TOAI Py, Y BULLEBKA3AHOMY BMPA3i Criif NMPUAHATK, AK:

Pm =+/Pm1Pm,2 - (10.1)
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10.1.3 3a HaaBHOCTI 3'edHaHb cTani i3 AepesnHol abo 6eToHy i3 AepeBuHO K, BU3HAYalOTb,
BPaxoBytoum Tinbku 36inbLieHy Ha 2,0 NUTOMY ryCTUHY [EPEBUHU P, .

10.2 N'paHUYHI NporMHu 6anok

Tabnuusa 10.2 — 3Ha4eHHSA rPaHUYHUX MPOTUHIB

EneveHt Winst Wrin Whetfin
Banka Ha ABOX onopax 11300 go 1/500 /150 po 1/300 11150 po 1/350
KoHconbHa Ganka /150 po 1/250 1175 po /150 11125 po /175

EnemeHTn NnokpntTs abo NepekpuTTs 3 CTENSMMN 3i LUTYKaTypKOo abo 3 rinCokapToHy
Banka Ha ABOx onopax /3250
KoHconbHa 6anka 11125

EnemeHTn nokputta abo nepekputTa 6es cTeni 3i lWTykaTypkoto abo 3 rincokapToHy

barnka Ha aBox onopax 11150

KoHconbHa banka 175

MpumiTtka. [ — nponboT 6anku abo AoBXMHA KOHCOI.

10.2.1 [Insa BU3HAYEHHS NPOrMHY 3a rpaHUYHUMK CTaHaMuK ekcnryaTauinHoi npuaatHocTi (SLS) cnig
3aCTOCOBYBaTM PO3PaxyHKOBI eKkcnfyaTauiiHi HaBaHTaXKeHHS.

10.2.2 MUTTEBUI NPOTUH W,s; AN €MeMeHTa CyLinbHOro nepepisy, Lo NpaLtoe OKPeMo Bif iHLLIMX
KOHCTPYKLUiM, MOBUHEH PO3paxoByBaTUCS 3 BUKOPUCTAHHSAM CepeaHbOol BENUYUHU MOLYNSA MPY>KHOCTI
B3[10BX BOIOKOH E,,.., Ta/abo cepeHbOro 3HaueHHs Moayns 3cyBy G, - NS AepeB'aHnX enemeHTis
Grrean = Emean /16, @ ONS enemMeHTiB, BUrOTOBNEHNX 3 MaTepianiB Ha OCHOBI AiePEeBUHU, Li 3HaYEeHHS

NMOBWHHI BM3HA4YaTMCA 3a JaHUMM Ha Li MaTepianu.

10.2.3 3aranbHuii NPOrMH Wy, OTPUMYIOTb LUMAXOM MiACYMOBYBAHHS MUTTEBOrO MPOrMHY, ob4nc-
noBaHoro BsignosigHo Ao 10.2.2 i nporuHy Big noB3y4vocTi. [py BM3HaAYeHHI 3aranbHOro NporvHy cnig
KepyBaTuCA NOMOXEHHSAMN LibOro po3ainy Hopm.

10.2.4 FAKkwo enemMeHT 3rMHaeTbCs Nif Ai€l0 MonepevHoi cunuv, 0oA4aTKOBO OO0 MPOrvHy Bif
3rMHaNbHOro MOMEHTY MOBUHEH BYyTK BU3HAYEHUI NPOrMH Big L€ cunu.

10.2.5 lNporuvH Big 3cyBy MOXe OyTW BUPaXXEHWI Y BEMMYNHAX MPOTUHY Bif, 3rMHY, MOMHOXEHOIO Ha
KoedilieHT, Lo BpaxoBye BNAMB 3CyBY. 3HA4YeHHSA koediuieHTa Ans BinbHO obnepTtoi 6anku npsmo-
KyTHOro nepepisy LIMPUHOKO b, BUCOTOI h i pO3paxyHKOBMM NPOSbOTOM [ ANA CcTaHA4apTHUX BUMNAAKIB
3aBaHTaXeHHs HaBefeHo B Tabnumui 10.3. 3aranbHuiA NPOrvH Big 3CyBY i 3rMHy B Ganui Ans npuiHATOro
BMMNagKy 3aBaHTaXeHHS BU3HAYaETLCH LUMSAXOM MHOXEHHS MPOrnHy Big 3rvMHy Ha BiAMOBIAHUA NiOBULLY-
BanbHUI KoeiLieHT, WO BpaxoBye BMNB 3CyBY.

Tabnuusa 10.3 — PekomeHgoBaHi hopmynv Anst BUSHAYEHHS MPOrvHY LWapHipHO 06nepTmx 6anok
NPSAMOKYTHOIO NonepeyHoro nepepiay Big 3ruHy i NigsuLLyBanbHUX KoedilieHTiB,
LLIO BpaxoBYOTb BMNSINB 3CYyBY

. MigBuLyBanbHWA KoedilieHT
Bunagok HaBaHTaXXeHHs MMporuH BiA 3rvHy, MM Asnlly . Piy
npv 3cyBi
PiBHOMipHO po3nogifieHe HaBaHTaXXeHHS Y cepeiviHi NponboTy 2
No OOBXWUHI LWapHIpHO 06nepToi 6anku 5ql4f 1+0.96 E o, mean h
OOPIBHIOE MOBHOMY HaBaHTaXEHHIO Qy £ 3 ’ omean \lof
32E ean bh ’
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Kineub Tabnuui 10.3

Bunapok HaBaHTa)XeHHs

MporuH BiA 3rvHy, Mm

MigBuLyBanbHWI KoeilieHT
npwu 3cyBi

3ocepemxeHe HaBaHTaxeHHs P (kH) y

oanku

cepeauHi NponboTy LWapHipHO ob6nepTol

Y cepeauHi nponboTy

ety
4EO,meanb h

2
E 0,mean [ i J
GO,mean lef

1+1,2

3ocepepkeHe HaBaHTaxeHHs P (kH) Ha
KiHLi KOHCONbHOT 6anku

Y KpawHin Touui KOHCOoni

el
EO,meanb h

2
Omean ( i ]
GO,mean lef

1+0,3 ———

3ocepepkeHe HaBaHTaxeHHs1 P (kH) Ha
1/4 i 3/4 nponbOTy LWapHipHO obnepToi
Ganku

Y cepeauHi NponboTy

1P (g Y
32E0’meanb h

E 2
140,873 _0mean (hJ

0,mean lef

3ocepepxeHe HaBaHTaxeHHs1 P (kH) Ha
1/4, 1/2 i 3/4 nponNbOTY LWapHIpHO
obnepToi Ganku

Y cepeauHi nponboTy

19P (I )’
32E g mean b B

2
141,011 0mean (hJ
GO,mean lef

nponiT, MM.

MpuMITKA. Eg nean — CPEAHIN MOAYMb NPYXHOCTI ANst MaTepiany B3[OBX BOMOKOH, KH/MMZ; Gg mean — CPEAHil
mMofyrnb 3cyBy, KH/MMZ; b — lUMPUHA enemeHTa, MM; h — BUCOTa enemeHTa, MM; [, — PO3paxyHKOBWi

10.2.6 Po3paxyHOK NpOrmHy B LLAPHIPHO 06NepTUX OOHOCXMITUX | ABOCXUIMX KIeeHMX Darnkax.

[ns BUBHAYEHHS NPOrMHY B CepeaunHi NposbOoTy LWapHipHO 06NepTnX O4HOCXUINNX | ABOCXMIMX Banok
BiJ Ail 3rMHaNbHOro MOMEHTY | NoNepeYHol cunu, nig gieto 3ocepeakeHoi CUnn B cepemHi NponboTy abo
PiBHOMIPHO PO3MOAINEHOr0 HaBaHTAXEHHSI MO AOBXWUHI B6anku KOXXHOro 3 TUMiB MOXYTb OYTU pekoMeH-

[oBaHi Bupa3u, HaBegeHi B Tabnmui 10.4.

Tabnuusa 10.4 — PekomeHaoBaHi opmynu Ansi BUHAYEHHSA MPOrMHY LLAapHIPHO 06nepTrux ogHOMPOro-
HOBUWX OOQHOCXMIMX | ABOCXMUNNX H6anok

= N - i}
HABAHTAKEHHS MporuH Big Aii MOMeHTy MporuvH Bia Aii nonepeyHoi cunu
OpHocxuna banka
3ocepenxeHa 5M, L%k, 1,2MyK g
cuna F 79
cepe,c1|/|d|-|iy 9%E 0,g,mean Ihs GO,g,mean Ahs
nponsoTy L N o1 1 o
Md :O,ZSFdL k1 :1912(3_1j [Ina—Z(M)J 19 (a_1)
PiBHOMipHO 5MdL2k2 1,2Mdkzg
po3anoaineHe ABE ] G A
HaBaHTaXKeHHS gy 0.g.mean "h 0,g,mean “*hg
2
My = 8 N 20+, (a+1
s =(04L")] ky =192 | x kog = ( 2)In( )
a-1 (a-1) 4a
2
«| 3@+ - 2a +1)ina -| €1
2 2(a +1)
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HaBaHTaXXeHHA gy
2

Bun MporuH Big Aji MOMEHT MporuH Big Ail nonepeyvHoi cmnm
HaBaHTaXXeHHS P AR y P AR P
[ns aBocxunoi 6anku

3ocepemkeHa 5MdL2k3 1,2Myk 34
cuna F
ce|0e;u/|dHiy 96E ¢, g,mean Ing Go.g.mean An
nponboTy L 3 2 a+1
M, =0,25F, L ks =382 | x k3g:(a—1)ln 2

d = =ev'd a-1

In a+1 N 4 2 15
2 a+l (341)>

PiBHOMipHO 5MdL2k4 1,2Mdk4g
posnoainexHe 48 Eo,g,mean Ihs Go, g.mean AhS

4 a+1 a+1)
k“g‘(a—n(a—J'”( 2 j 1]

a-1

a+2 a+1 3 2
2 In + - 5
a-1 2 (@a+1) @@+1)
Y Tabnuui NpUNRHATI HACTYMHI NO3HaKK:

Eg,g,mean — CEPEAHIV MOAYNb NPYXHOCTI KNEEHOTO eNeMeHTa B3[0BX BOMOKOH;
Go,g,mean — CEPEAOHIN MOAYNb 3CYBY KNEEHOTO €MEMEHTa;

1 3
K, =19,2(j x

—4

Ihs — MOMEHT iHepLii monepeYyHoro nepepisy KrneeHoi 6anku BUCOTot hg , TOBTO Ihs =bh:/12;

Ahs — nowa nonepeyvHoro nepepisdy kneeHoi 6anku BucoToto hg , TO6TO Ahs =bhg;
a — BiHOLLEHHSA h, /hS Onst oAHOCXMNMX Ganok i hap/hS Onst ABOCXUnux 6anok.

10.3 KonuBaHHA enemMeHTIB

10.3.1 Npu po3paxyHKy 3rmHanbHUX efieMEeHTIB 3@ rpaHMYHUMM CTaHaMK eKkcnnyaTauinHoi npuaaT-
HOCTi HEOOXiAHO MepeBipMTH, WO BNNNBU, AKMM MOXYTb NiggaBaTUCA eNneMeHTU, a TaKoX iX CKnagoBi
YyacTuHK abo crnopyaa B LinoMy, HE BUKIMKAKOTb KONMBAHBb, siKi HEraTMBHO BNIIMBAKOTL Ha po6OTy cnopyau
i HE CTBOPIOHOTb ANCKOMAOPTY Y ntogen.

10.3.2 OuckomdpopT moxxe 6yT 06yMOBMEHUIN HACTYMHUM:

— KOMMBaHHAMM, L0 BMHMKAIOTb Bif NpaLioloyvoi MallHU (MexaHismy);

— KONUBaHHSAMMU, LLIO BUHUKAKOTb Nif Yac xoapbu;

— KONMMBAHHAMMU, LLIO BMHUKAOTb Yepes 6M3bke po3TallyBaHHS 40 AXepena KonmeaHb.

10.3.3 Npu po3paxyHKy AepeB'AHNX NEPEKPUTTIB HEOOXIQHO rapaHTyBaTw, WO iX NOBEAiHKa nif Aieto
HaBaHTAXEHHS, O BUKIMKAE KOMMBAHHA KOHCTPYKLIi, 3anMlIaeTbCa B pamkax AOMYyCTUMMX MEX 3a
rPaHMYHUMM CTaHaMK ekcnnyaTtauiiHol NpugaTHOCTI.

10.3.4 PiBHi 6e3nepepBHUX KONMBaHb Y KOHCTPYKLSIX, O BUHMKAOTL BHACIAOK pOOOTN MEXaHI3MIB,
He NOBUHHI NepeBULLYBaTU A0NYCTUMUX 3HaYEHb. AKLLO KONUMBaHHSA BiJ MexaHi3My nepeBuLLytoTb J0oMnyc-
TMMUI piBEHb, TO HaMBINbLI NOLIMPEHNUM CMOCOOOM BUPILLEHHSA Npobnemu € npubynoBa OKpPeMUX Bif
KOHCTPYKUii doyHOAMEHTIB Mig MexaHiam abo BCTaHOBMEHHS BiOPOI30NSATOPIB MiXK MEXaHi3MOM i KOHCT-
pykuieto. [JaHi pilleHHS NOBMHHI BpaxoBYBATUCS Nif Yac PO3paxyHKy KOHCTPYKLN.

10.3.5 Npwn po3paxyHKy NepeKpUTTIB NOBMHHI BPaxOBYBaTUCH KONTMBAHHS, LLIO BUHUKAOTL Npu Xoab0i.
Po3paxyHKOBi BUMOIM NOLLUMPIOOTHECS BUKIFOYHO Ha KOHCTPYKLIT NEPEKPUTTIB, LLO MatoTb HaCTOTY BNACHMX
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KonueaHb noHag 8MMu. [1ns NnepekpuTTiB 3 4YaCTOTOK BNacHMX KonneaHb MeHLwe 8 'y HeobxigHe npose-
[JEHHS [oOaTKOBUX OOCTiOXEeHb.

10.3.6 Y xuTnoBux 6yanHkax onst NpsIMOKYTHUX Y MNiaHi NepekpuTTiB, i3 BNACHOI YacTOTO NnoHafg,
8 Ny i poamipamu [x b, BiNbHO 0BMEPTUX MO YOTUMPLOX CTOPOHAX, BUKOHAHMX MO AepeB'daHux Barnkax
MPONbOTOM [, 3Ha4€HHS 4acTOTN BIIaCHMX KonmBaHb f; Moxe ByTn BU3Ha4eHo 3 Bupasy:

f, = LZ ED; (10.2)
20 VM
ne: l;s  — po3paxyHKOBUIA NPOMIT 6anku NepekpuTTs, M;

(El); — exsiBaneHTHa 3rHarnbHa >XOPCTKICTb KOHCTPYKLIT NepekpuTTa WOoA0 OCi, NepneHanKynsapHoi
00 HanpsaMy nponboTy 6anku, H- M2/M;

m — Maca Ha OAVHULO NNOLLi, Kr/|v|2, fKa BU3HA4Ya€ETbCA 3 NMOCTIMHUX HABAHTaXEHb.

AKLWO HaCTUM NepeKkpuTTa He po3paxoBaHui Ha CrinbHy poboTy 3 Gankamu nepekputTs, To (El);
MOBUHHA 3anexaTtu TifbKW Big 3rMHanbHOI XOPCTKOCTI Banok nepekputTs. BpaxyBaHHA HacTuny npwu
BU3Ha4eHHi (E/); Moxnuee, SKLIO BiH XOPCTKO 3'€AHaHUN 3 AepeB'aHuMu 6ankamu nepekputTs, To6To
3'eQHaHUN Ha Krew | po3paxoByBaBCA sK OOLWMBKa MAMT nepekputTs y BignosigHocTi 3 9.1.2
OCTY-H B EN 1995-1-1.

10.3.7 OCHOBHUM TMMOM MEPEKPUTTIB, BUKOHAHMX 3 AEPEB'THUX KOHCTPYKLN, € Dano4yHi NnepekpuTTs.
Mpun po3paxyHKy TakMx NepeKkpuTTiB NOBUHHI po3rnaaaTucs:

— HU3bKOYACTOTHI ecbekTn (ebeKT Big YacToTh KPOKy npu xoabhi);

— BMCOKOYACTOTHI edpekTn (yaapHuin edekT Big n'atn npu xoab6bi).

10.3.8 AKWO BMMYLLEHI KONMBAHHA NEPEKPUTTSA Bid Aii YacToTh Kpoky 6yayTb meHwi 3a 8 Iy, To
HaBaHTaXXeHHS BBaXXaeTbCA CTaTUYHUM. [TPOrvH y LeHTpi NepekpuTTA Big Ail CTaTUYHOMO HaBaHTaXKEeHHSA B
1 kH, npuknageHoro B AaHin Toyui, WO MOAENe edeKkT Bigd CUMK, 3 SKOK TUCHE Hora NIAMHM Ha
nepekpuTTS, NOBUHEH ByTU He BinbLue:

w<1,8 MM — Mpu JOBXMHI NnponboTy < 4000 MM (10.3)
w < @ MM — MpuW AOBXMHI NponboTy > 4000 Mm (10.4)
l ’
ae: w  —nporuvH 6anku, Mw;
l — NPONIT Bankvu NepekpuTTs, MM.

[MporvH nepekpuUTTS W Nig Qieto 30CepespkeHoro HaBaHTaXXeHHS B cepefMHi MPorboTy NepekpuTTs 3
PO3paxyHKOBUM NPONbOTOM [, BUSHAYaETLCA 3 BUpa3y:

1000k o, 1k

amp_ (10.5)
48 (El) jojst
ne: Kyist — NepeBoauTb HaBaHTaXkeHHA 1kH B HaBaHTa)keHHSA Ha oaHy Garnky;
lef — PO3paxyHKOBWI MPONIT 6ankv NepekpuUTTa, MM; ANs BibHO 06nepTux 6anok [, NoBUHEH

OyTV NPUAHATUIA aHANOrMYHUM NPONbBOTY I, ANs KparHiX NPONbOTIB HEPO3PiI3HUX Banok
les = 0,91, a ana cepeaHix NponboTiB — [, = 0,8511;

kamp — NigBuLLYyBanbHUI KoemiLlieHT, WO BpaxoBYye BMMMB 3CYyBY Ha NPOrvH Y pasi BUKOPUCTaHHS
CYLINbHUX AepeB'sTHUX i kneeHnx 6anok, abo NnoaaTnmBiICTb 3'e€QHAHHSA y pasi BUKOPUC-
TaHHA MexaHiYHUX 3B'A3KiB;

(El)joist — 3rMHaNbHa XOpPCTKICTb 6anku, H- MM?, LLIO PO3PaXOBYETLCS 3 BUKOPUCTAHHSIM CEPEAHBOrO
3HaYeHHA Moaynsa NPYXHOCTI 6anku Eq aan -

3Ha4veHH4 koediuieHTa Kamp NPUAMALOTECS TaKUMK, LLIO AOPIBHIOKOTL!
1,05 — onsa wapHipHO 06NepPTUX CYLIiNbHUX AePeB'ssHUX Ganok;

1,1 — ANSA HepPO3pPI3HMX CYLiNbHUX AepeB'aHNX Banok;
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1,15 — ong wapHipHO o6nepTnx A4BOTABPOBMX KINEEHNX BANOK 3 TOHKOK CTiHKOHO;
1,3 — 4N HepO3pi3HMX ABOTABPOBUX KIEEHMX BANOK 3 TOHKOK CTiHKOH;

1,3 — 4N BiNbHO 00nNepTnx bepmM NOKPUTTS HA MEXAHIYHMX 3B'A3KaxX Y 3'€QHAHHSIX;
1,45 — oNs Hepo3pi3HMX PepM MNOKPUTTA Ha MEXaHIYHUX 3B'A3KaX Y 3'€AHaHHSAX.

3HaueHHs koedilieHTa K AN HEPO3PI3HNX hepM MOKPUTTA Ha MEXaHiYHMX 3B'A3Kax B 3'€[iHaH-
HAX cnif BU3HA4YaTh HAacTyMHUM YMHOM:

14 (EI
Kgist = mMax O,38—O,08|n{\(94)b};0,30 , (10.6)

ne: (El), — 3rvHanbHa NoroHHa XopcTKicTb nepekputTs, H - MMZ/M;

S — KpOK 6anok, Mm.

MpumiTtka. 3ruHanbHa XOPCTKICTb 06uMcnioeTbes Ak (El), 3 BUKOPUCTAHHAM CepefHbOro 3Ha4yeHHs Moayns
NPY>XHOCTi NEPEKPUTTS, @ HEOAHOPIAHOCTI Ha KiHUAX NEPEKPUTTS MOXYTb BYTU NPOIrHOPOBaHi.

10.3.9 IMig gieto iMNynbCHOro HaBaHTaXeHHs B 1 H B LLEHTPI NepekpuTTA, WO MOAESTHOE KOHTAKT N'ATK

nogen, MakcumarnbHe noyaTkoBe 3HAYEeHHS BEPTMKANbHOMO KOMMBAHHSA (LUBWAOKOCTI MEepeMileHHS)
nepekpuTTa v (M/C), Mae 3a40BOJSIbHATM YMOBI:

v e (10.7)

ae: v — BeNnu4YMHa iMnyrnbcHoi wemakocTi, M/(H -c2), TOBTO rpaHNYHe 3HAYEHHS LUBUOKOCTI KOMK-
BaHHs (M/C) y BepTUKanbHOMY HamnpsiMKy, BUKIMKaHOT imnynbcom y 1 H-c, wo mogentoe
BMMAZOK BNAUBY N'ATU Ntogen, Aito40i Ha NePEKPUTTS, NPU MakCMMarnbHOMY NepeMilleHHi;

b — MOCTIiNHa BeNnYMHa AN KOHTPOSIH0 3HAYEHHS peakuil iMnyrbCcy B 3aNeXHOCTI Bif NPOroHy
nepekpuTTsa a. 3HayYeHHs b BU3HAYaETLCA HAaCTYNHUM YMHOM:
b =150 -(30(w -0,5)/0,5)) =180 ~60w npu w < 1 mMm; (10.8)
b:120—(40(w—1)):160—40W npy w > 1 mm, (10.9)
ae: w — NPOTVH, MM, SIKUIA BU3HavaeTbes 3 Bupaasy (10.5);
fy — YacToTa BflaCHMX KONMBaHb NepekputT4, U, sika Bu3HavyaeTbcs 3 Bupasy (10.2);
¢ — MOJanbHUA AeKPEMEHT 3aracaHHs KOnvMBaHb NepeKkpuUTTH, KU NS NepekpuTTis npuiMma-
etbes 0,02.

10.3.10 Mpun o64YMCrEHHI PaKTUYHOT BENUYMHUN iIMMYbCHOT LUBMAKOCTI KOHCTPYKLT NOBWMHHI JOTpU-
myBaTucs Taki Bumorn ACTY-H b EN 1995-1-1:

— 019 NPSAMOKYTHUX NEPEKPUTTIB 3 po3Mipamu B MraHi b x [i BinbHO 06nepTmx No YOTUPLOX CTOPOHAX
CcepefHE 3HaYEeHHSA v MOXe ByTu BU3Ha4eHe 3 BMpasy:

4(0,4+0,6n,,

Ve — (10.10)
mbl,; +200
ae: b — WIMPpVHA NEPEKPUTTS, M;
lef  — PO3paxyHKOBUI MPOMIT NEPEKPUTTH, M;
m — BM3HA4Ya€eTbCA B KF/M2;
Ngy — HOMep nepLUoi hopMU KONMMBAHHSA 3 BNacHow YactoTo Ao 40 M.
— 3HaYeHHsI Ny BU3HAYaETbCA 3 BUpasy:
5 0,25
Nyo = (‘mJ -1 (bJ E), , (10.11)
£ ler ) (EDp

ne: (El); — ekBiBaneHTHa 3ruHanbHa XOPCTKICTb NEPEKPUTTA 3a HaNPSAMOM MpOosbLOTY 6anok, Hm2/m.
Mpw ubomy (El), < (El);.
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11 ENEMEHTW | KOHCTPYKLIT
11.1 Po3paxyHOK 04HOCXUNUX KIeEeHnX 6anok

11.1.1 OgHocxuni kneeHi 6ankn — e 6ankn NPsIMOKYTHOro nepepisy 3 NiHINHUM YXUITOM Big O4HOro
KiHUS 0 iHWworo (auB. pucyHok 11.1), siki BUKOPMCTOBYIOTBLCS B NOKPUTTSX Byaisens i cnopya. PospaxyHok
Taknx 0anok 3BoAUTLCA OO MEPEBIPOK, MOB'A3aHMX 3 MAKCMMarnbHUM CKOSTHOBAaSIbHUM Hamnpy>XeHHsIM i
MaKkcUmanbHUM HOPManbHUM HaMpPYXeHHAM Bif 3rMHy nNpy nepesipLi 3a rpaHUYHUM CTaHOM 3a HECYYOl0
3[aTHICTIO, | MPOrUHIB — NpW NepesipLi 3a rpaHUYHUMM CTaHaMM 3a eKcrryaTauiiHoOK NPUAAaTHICTHO.

1 N 1-1 i1

|-7 _i-’/‘i!? - O mad

| o .

—
Y BN
< i é
X Ar — J—
L "I L Lb | L |%mod | |9mod

A 1 1

PucyHok 11.1 — OgHocxuna kneeHa 6anka npu 3rviHi i po3noain Hanpy>KeHHsa B nepepisi 1-1

11.1.2 Axwo Ha Ganky Aie piBHOMIPHO po3nofineHe HaBaHTaxeHHs abo 3ocepelkeHe HaBaHTa-
XKEHHS1 B CepefuHi NpomnboTy, PO3paxyHKOBE 3HAYEHHS HaMpYXeHHs! CKOMBaHHA Cnif BM3Hayatu 3
BMpas3y:

1,5V,
Tv’d:’id, (11.1)
befhs
fae: V,;  — pospaxyHKoBa 3pidyBanbHa cuna Ha onopi;
b,s — po3paxyHKOBa LUMPUHA MOMNepeYHoro nepepisy, Lo B1U3Ha4aeTbes 3a popmynoto (9.19);
hg  —BuKcoTa Ha onopi.

PospaxyHkoBe HopmarbHe HanpyXeHHs G, , 4 16, ¢ 4 BiA 3TMHY (pucyHok 11.1) cnia BU3HavaTth 3
BMpasy

6M
_ _ d
Smad =Omod =5 (11.2)
bh
Ae M, - pospaxyHKOBMI MOMEHT, LLO i€ B Nepepisi, po3TalloBaHOMYy Ha BiACTaHi X Bif onopw,
hy  —BuKcoTa B HeBGe3ne4yHOMy Yr Ppo3paxyHKOBOMY Mepepisi.

11.1.3 BiagctaHb X 40 po3paxyHKOBOro nepepisy, B SKOMY HOpMaribHe Hanpy>XeHHS 4oCArae Makcu-
MarnbHOro 3Ha4YeHHs nig dieto piBHOMIPHO po3nogineHoro abo 3ocepeaXeHoro HaBaHTaXXeHHS, HaBeAeHa
B Tabnuui 11.1.

11.1.4 MiuHicTb 6ankn BBaXaeTbCs 3a6e3Me4eHO0, AKLLO BUKOHYTLCA HACTYMHI YMOBU:

Tyd /fv‘d <1; (11.3)
Sm,a,d /km,a fm,d <1, (1 1 -4)
ae: fV’d — pO3paxyHKOBE 3HAYEeHHSI MiLHOCTiI AepEBMHM NPU CKOSTIOBaHHI B340BX BOSIOKOH (BM3HaYa-

€Tbcs 3a 6.2);

frng — PO3pPaxyHKOBE 3HAYEHHS MILIHOCTI epeBUHMN NPW 3rVHI KINEEHOro efieMeHTa (BM3Ha4YaeTbCs
3a 6.2);

k — koedilieHT, Wo B13Ha4aeTbes 3 Bupasis (11.5), (11.6), L0 BpaxoByOTb CKNagHUM Hanpy-
JKEHWUI CTaH O4HOCXMUNUX Barnok.

3HayeHHs koedilieHTa Kk, , BU3HAYAETLCS:
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— ANS Hanpy>XeHb po3TAry, Lo AiloTb NapanenbHO ckaTHoy GOKy Garku:

ko = ! : (11.5)

ma 2 2
f f
14 md tgo | + m.d tgza
0,751, 4 f 90,0
— ANsl Hanpy)XeHb CTUCKY, O Ail0Tb NapanensHo ckaTHOMY OoKy 6anku:

k= ! , (11.6)

m,a 2 2
fm,d fm,d 2
1+ tgo | + tg a
1,5f, 4 e 00,d

f,4 — PO3paxyHKOBe 3Ha4YeHHS MiLHOCTI IepPEeBUHN NPU CKOMIOBAHHI B3[0BX BOMOKOH AJ15

KrneeHoi 6anku (Bu3HayaeTbes 3a 6.2);
ft 90,4 — PO3PaxyHKOBE 3HAYEHHS MILIHOCTi AEPEBUHM MPU PO3TAry BMOMEPEK BOIIOKOH B KNEEHiN

fanui (BM3HavaeTbca 3a 6.2);

90 ¢ — PO3paxyHKOBE 3HAYEHHSI MILHOCTi JePEBUHM NPY CTUCKY BMOMEPEeK BOMOKOH A1 KNeeHOI
Banku (Bu3HavaeTbCs 3a 6.2).

f

(o

Ta6nuusa 11.1 — PekomeHOo0BaHi BiACTaHi X Big onopu 40 po3paxyHKOBOro nepepidy B OAHOCXMIN

LWapHipHO 0bnepTin 6anui, Ha sKin HopMarnbHi HAMPY)XEHHSA BiA 3rMHY JOCAralTb
MaKCUMarnbHOro 3Ha4YeHHS

Bu BigcTtaHb Big onopu 3 BUCOTOO MowmeHT onopy B HanpyXeHHs Bia 3rnHy
HaBaHTa/j(eHHﬂ 6anku hg 00 PO3paxyHKOBOrO | PO3paxyHKOBOMY Nepepisi| B pO3paxyHKOBOMY
nepepisy W, nepepisic , , 4, m 0.4
PisHoMipHO h 2b h 2 xg, (L —x)
posnogineHe X = L/(1 +hlJ W, = (hl/(1 +1D ZT
HaBaHTaXEHHS gy S 3 hs X
npuh, /hy <3;x =L/2 W, =b(h, +h,)? /24 0,5F, x/W,
3ocepenxeHe P
HaBaHTaXeHHs Fy |y h,/hg >3; x = L/(hl _1J = %bhf 0,5F;x/W,
S

11.1.5 lNpwn BukoHaHHi ymoB (11.3) i (11.4) HeobXigHO TaKkoX NepeBipUTU BIAMOBIAHI HAMPYXXEHHS

CTUCKY 3 ypaxyBaHHAM BTpaTW CTIMKOCTI Mrockoi copmn AedopMyBaHHS. Y LUbOMY BUNaaKy MakTb
3a10BOSTbHATUCH Taki YMOBU:

e

(e}

_—m0d 4. (11.7)
kcrit fm,d

_ Omad g (11.8)
k. k. f

crit “m,o 'm,d

 Om a.d>Omogd — PO3PAXYHKOBI HOpMarnbHi HaNpy>XeHHs Bif 3ruHy, siki BU3HavatoTbest 3a (11.2);
frng — PO3PaxyHKOBE 3HAYEHHSA MILIHOCTI epeBMHM NPW 3rVHI KNEEHOIO efleMeHTa (BM3Ha4YaeTbCs
3a 6.2);
Kt — KOEMILIEHT, L0 BPaxoBy€e 3MEHLLEHHS MiLHOCTi NpuW BTpaTi CTIMKOCTi Nockoi hopmm
aedopmyBaHHS, BU3HaYaeTbcA 3a 9.4.4;
Km.o — KOEWiLieHT, Wo B13Ha4aeTbes 3 Bupasis (11.5), (11.6).
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11.2 Po3paxyHoK ABOCXUIUX, FTHYTOKIEEHMUX i THYTOKNEEHUX 6anok 3 NpAMOoniHinHMMHK
cKaTamu NOCTiMHOI BUCOTU NOMNepeyHoro nepepisy

11.2.1 Ui Tvnn Ganok mawTb MPSMOKYTHUIA MOMNEPEYHUIA nepepi3 i HaBedeHi Ha pucyHky 11.2.
PoapaxyHkoBi nepeBipku anga uux 6anok Taki X, 9K i ana ogHocxunux 6anok, siki 6ynu HaBegeHi B 11.1.
Mpy nepesipuUi rpPaHNYHMUX CTaHIB HECYYOl 30aTHOCTI Crig nepeBipATU MakCcuMaribHe Hanpy>XeHHS CKO-
NIOBaHHS | MakcumarnbHe HopMmasibHe HanpyXeHHs Big 3ruHy. Npu nepesipui rpaHUYHUX CTaHIB ekcnnya-
TauinHol npmuaaTHOCTi Mae B6yTn BU3Ha4YeHUN nNporvH. [na 6anok Takmx obpucis goaaTkoBo OO po3pa-
XYHKOBMX NEPEBIPOK B 30HI ckaTiB HEOOXIOQHO NMepeBIpATUM Hanpy>XeHW cTaH B 30HI rpebeHs 3 ypaxy-
BaHHAM:

— 3anULLKOBUX HaMnpy>XeHb, L0 BUHUKIW Mig Yac BUrOTOBNEHHS 6anok;

— po3noainy HanpyXeHb i 06'eMHUX eqekKTiB;

— CMiNbHOI AiT HanpyXeHb CKOMIOBAHHS i BUKMMKAHMX 3rMHOM pagianibHUX HanpyXeHb po3TAry BMO-
nepek BONTOKOH.

11.2.2 B 30Hi rpebeHs 3rmHanbHi HanpyXeHHSA NOBWUHHI 3a4,0BOSIbHATM HACTYMHIN BUMO3i:
Gm,d :kr fm,d y (119)

ne: k, — KOeQIiLUIEHT, O BPaxoBY€E 3HMKEHHS MILHOCTI KNEEHOI AepPEBMHN B THYTOKINEEHUX ene-
MEeHTax Yyepes BHYTPILLHI Hanpy>XeHHs1, BUKINUKaHI 3rmHOM LUapiB MiJ Yac iX BUTOTOBMEHHS.
DNaHnii koediLieHT 3anexuTb Bif BENNYUHN I, /t | MOXe NPUAMATU HACTYMHi 3HAYEHHS:
—npur, [t 2240 -k, =1;
—npur, /t<240-k, =0,76+0,001(r;, /1),
[e rj, — BHYTPILWHIN pafiyc KpUBOTMIHINHOT AiNAHKN 6anku;
t — ToBLYMHA Wapy (OOLKK).
11.2.3 HanpyxeHa obnacTtb o6'emy B 30Hi rpebeHsi, oOymoBneHa A€l pagianbHUX HanpyXeHb
(pucyHok 11.2), HasmBaeTbca rpebeHeBoo 30HOW. Ll 30Ha obmexyeTbea BenuumHo 2/3V, , ne V), —
3aranbHum ob'em Barnkw.

11.2.4 Tlig pieto po3paxyHKOBOrO MOMEHTY M, ; B rpebeHi ABOCXUIMNX i THYTOKIEEHNX 3 NPSMUMM
ckatamu Barnkax MakcumanbHe po3paxyHKOBe HanpyXeHHs Bif 3rMHy o, ; (PUCyHOK 11.2) BU3Ha4aeTbCA
HaCTYMHVM YMHOM:

6M

apd (11.10)

bhjp

Om,d =K

ne: bi hap — LUMpKWHa | BUCOTa nonepeyHoro nepepidy 6anku B rpebeHi (pucyHkn 11.2, 11.3);

k, — KoeqIiLiEHT, AKNA BU3HAYAETLCA 3 HACTYNHUX BUPa3iB:
2 3
h h h

k) =kqt+ky| 22 kg | 2| +ky| 22| ; 11.11

1 1 2( p ] 3( p 47, ( )
k4 =1+1,14tg(aap)+5,4tgz(aap); (11.12)
k, =0,35-8tg(a4p) ; (11.13)
ks :O,6+8,3tg(aap)—7,8tgz(ocap); (11.14)
ky =6t9%(c ) (11.15)
r=r,+0,5h,,, (11.16)

ne: r,  — BHYTpIlWHiA paaiyc 6anku (pucyHok 11.2, 6i B)
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O6'em 6 Gap. _,--—-77"7%?/‘7_}?72(1“ R
M M-Vb e = —
e LA o~
% 77 —
LA
Z <
s e
L

0,5hg | 0,5h,,

I'pebenena 3oHa

B
a — gBocxuna 6anka; 6 — rHyTokneeHa 6anka; B — rHyToKneeHa 3 npsAMoniHiiHUMK ckaTamm

PucyHok 11.2 — 'pebeHeBi 30HM B ABOCXUINX, THYTOKNEEHMX | THYTOKNEEHUX 3 MPAMOMiIHIMHUMYN
ckaTamu H6ankax

11.2.5 Tlig pieto po3paxyHKOBOro MOMeHTy M, , B rpebeHi ABOCXMMUX | FTHYTOKNEEHNX 3 NPAMUMMU
ckaTamy Bankax MakcumaribHe pO3paxyHKOBEe HarnpyXeHHsl po3TAry Briornepek BOMOKOH AepeBUHU
G 90,¢ (PUCYHOK 11.3), BUSHAYAETLCS TAKUM YUHOM:

6M
%‘d, (11.17)
bhZ,

O¢90d ~ kp

pe: bih,, —wWwupnHa i BUCOTa NnonepeyHoro nepepisy B rpedeHi (pucyHok 11.3);

kp — koedpiuieHT, akun ana asocxunux 6anok npuimaetbes 0,2 tan (o ap ), @ 41K THYTOKINEEHNX
6anok 3 NpSIMMMM cKaTamy BU3HAYaETbCA HACTYMHUM YMHOM:
2
h h
Ky :k5+k6[ipj+k7(ip] ; (11.18)
ks =0,2tg(c4p) ; (11.19)
kg =0,25-1,5tg(a,,) +2,619%(c ) ; (11.20)
2

k7 =2,1t9(045) 4197 (0 ) (11.21)

ae: r — BHYTPILLHIN pagiyc 6anku, gk Bu3HavaeTbes 3 Bupasy (11.16).
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PucyHok 11.3 — Po3snogin HopMmanbHuX i pagianbHuX HanpyxeHb y nepepisi 1-1, postawosaHomMy

B rpebeHi gBocxmnoi 6anku

11.2.6 Tlip pieto pospaxyHkoBOro mMomeHTy M, 4 B rpebeHi rHyToKneeHux 6anok MakcMmarnbHe
Hanpy>XeHHs Bif 3rMHY G, 4 (PUCYHOK 11.4) BUSHAYAETLCA HACTYMHUM YAHOM:

6Myp g

md ~ kcurve,b 5

bhg,

(¢

ae:

2
h h
Keurvop =1 +0,35(ij+0,6[ij :

Oe: r— BHYTPILWHIN pagiyc 6anku, Sk Bu3HavaeTbes 3 Bupasy (11.16).

(11.22)

(11.23)

PucyHok 11.4 — Posnogain HopManbHUX i pagianbHUX HanpyxeHb B nepepisi 1-1, postawoBaHoMy
B rpebeHi rHyTokneeHnx 6anok
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11.2.7 Tig pieto po3paxyHKOBOro MOMEHTY Mapd B rpebeHi rHyToKneeHoi Ganku, makcumansHe
pafianbHe po3TAryBanbHe HanpyXeHHsi, WO i€ BNonepek BOMOKOH AEPEBUHU G, op 4 (PUCYHOK 11.4),
BU3HAYAETbLCHA TAKUM YNHOM:

6M

ap,d
St90,d = Keurvet 5 (11.24)

bhg,

ne: Keyre t :0,25(hap /r);
r — BHYTPILLHIV pagiyc 6anku, Skuii Bu3HadaeTbcsa 3 Bupasy (11.16).

11.2.8 PospaxyHKoBe 3Ha4YeHHs MILUHOCTI ;o 4 KNEEHOI AepeBuHN B rpebeHeBnx 30Hax 6anok
Mpwv PO3TAry BNonepek BOMOKOH BU3HAYaETbCA 3 BUPasy:

fr t.90.0 = Kais Kvor Kt,00,d (11.25)
ne: fi g9 4 — PO3pPaxyHKOBE 3HAYEHHS MILHOCTi epeBUHM Ha PO3TAr BMonepek BONOKOH, BU3HaYeHe 3a
6.2;
Kgis — KoeilieHT po3noainy HanpyxXeHHs B rpebeHeBi 30Hi, AKUA JOPIBHIOE:
1,4 — oNa OBOCXWUNNX i THYTOKMEEHMX Danok;
1,7 — Ang rHyToKneeHnx 6anok 3 NPAMOMIHINHUMUK CXUamu;

K, — OB'€EMHMI KOEWILIEHT, AKNIA AN CyUINbHUX eNeMEHTIB JOPIBHIOE 1, a ANna KNeeHnx ene-
MeHTIB Ta LVL 3 ogHOCNpAMOBaHMM LUMNOHOM AOPIBHIOE:!
0,2
Vo
Ko = v , (11.26)
pne: Vy —6asosun 06'em, gopisHioe 0,01 M3;
V' —o06'eM B rpebeHesiit 30Hi 3 MakCUManbHUM 3Ha4YeHHAM 2V, .. /3, B SIKOMY BUHUKaIOTb

Hanpy>XeHHSA po3TAry BNonepek BOSTIOKOH (B M3). Vpeam — 00'eM Banku.
OG'em V rpebeHeBOi 30HU, B SKOMY BUHWKAE HaMPY>XEHHsI pO3TAry Bronepek BONIOKOH AEPEBUHM,
MOXHa BU3Ha4MTH 3 Tabnuui 11.2.

11.2.9 Mpu po3paxyHKy MiLHOCTi 6arnok 3a HopManbHUM HanpPyXeHHAM G, ; MOBUHHA BUKOHYBATUCS
HacTynHa ymoBa:

Sma <K Fngs (11.27)
ne: ¢,,, — PO3paxyHKOBE HampyxeHHs B rpebeHeBii 30Hi Npu 3ruHi, Ake BU3HA4YaETbCA 3rigHo 3 11.2.4

AN OBOCXWUIUX i THYTOKIEEHUX 3 NPSIMMMM ckaTamu 6anok i 11.2.6 — onsa rHyTOKNeeHnx
6anok;

fmag — PO3paxyHKOBE 3HaYEHHs MILHOCTI KNEeeHOT LWapyBaToi AepeBMHY NpK 3rvHi B rpebeHeBin
30Hi 6anku, Lo BM3Ha4YaeTbCA 3rigHo 6.2 uux Hopm.

11.2.10 lNpwu nepesipui MiLHOCTI 6anNoK 3a HOPMaNbHUMM HAMPYXXEHHAMW PO3TArYy Bronepek BONTOKOH
AEPEBUHN G o 4, WO Ail0Tb B rpeGeHeBin 30Hi, NOBUHHA BUKOHYBaTUCL YMOBaA:

S1,90d <frto0d - (11.28)

A€: G g9y — PO3PaxyHKOBE HaMpYXXeHHsi po3TAry Bronepek BOMOKOH B rpebeHesiit 30Hi, BUSHa4YaeTbCsl
A58 ABOCXMNNX BanokK i THyTOKNeeHnx 6anok 3 NPAMOSiHIMHMMK ckaTamu 3rigHo 3 11.2.5,
a 4nsg rHyTokneeHunx 6anok —11.2.7;
frt90q — PO3paxyHKOBE 3HAYEHHs MILHOCTI KneeHoi AepeBnHU B rpebeHeBmMX 3oHax 6anok npu
pO3TAry Bnonepek BOMOKOH, WO BM3HaYaeTbCa 3rigHo 11.2.8 uux Hopm.
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Tabnuua 11.2 — O6'em rpebeHeBOT 30HW, B SIKOMY BUHMKAE HaMPYXXEHHS po3Tary

MakcumarnbHo gonyctume
Tun 6anku O6'em, B sKOMY BUHUKAIOTb HaMpPY>XEHHSA | 3HAYEHHSA BENNYMHK 06'emy,
posTary*, V B SIKOMY BMHUKAIOTb
HanpyXeHHsA po3Tary
2 2
[lBocxuna 6anka bhg, [1 —0,25tg(a 4 )] 3 Ve
(i 2 2
HyToKneeHa Garnka ﬁ7‘3('751,3 +2hap0n) Ve
180 3
HyTOoKneeHa 6anka 3 b|sin(o. ., )cos(a ., )(ry +h )2 _r2 Gap™ g\/
NPAMONIHIHUMM cKaTaMu ap apirin - ap 180 3 F°
* Kytn Bi o B rpagycax.

11.2.11 Axkwo [Bocxuni, THYTOKMEeeHi 6anky Ta rHyTOKMeeHi 6ankv 3 NpAMOMIHIHUMK cKaTamu
LUMPUHOKO b i BUCOTOO hap B rpeGeHeBin 30Hi CXMrbHiI OO CriNbHOI Aii CKOMOBaNbHUX HaMnpy)XeHb Ta
HanpyxeHb PO3TAry Briornepek BOMOKOH, TO NOBMHHA BUKOHYBaTUCHA HAcTynHa ymMoBa:

T O¢,90,d
—d 4 220 <, (11.29)
fod  Trt90d

ae: 1y — pO3paxyHKOBE CKOMOBarnbHe HaMNpy>XeHHA B nepepisi rpebeHeBoi 30HM. AKLL0 po3paxyH-

KoBa norepeyHa cuna B rpebeHi AopiBHIOE Q, , TO PO3paxyHKOBE CKOSoBasIbHE Hanpy-
XeHHs Byae gopisHioBaTM T, =3Q, /2bhap;

fV’d — pO3paxyHKOBE 3HAYEHHS MiLLHOCTI AepeBVHM NMPKX CKOSOBAHHI, SiKe AN KNeeHoi aepe-
BUHW Garku GyAe AOPIBHIOBATU K o Ky Ty g i /Y

Gt g90g — PO3paxyHKOBE PO3TsryBasnbHe HampyxeHHs Bronepek BOMOKOH B rpebeHesiii 3oHi 6anku
Ons BignosigHux TuniB 6anok BM3Ha4yaeTbes 3rigHo 3 11.2.5, 11.2.7 ta 11.2.10 uux Hopw;

frt90g — PO3paxyHKOBE 3HAYEHHs MiLLHOCTi KNeeHoi iepeBUHM B rpebeHeBil 30Hi 6anku npu
pO3TAry Brnonepek BOMOKOH, L0 BU3HAYaeTbCA 3rigHo 3 11.2.8 ons KneeHmx enemMeHTiB.

11.3 Po3paxyHOK KrneeH1Mx 6anok 3 niiockumu ¢paHepHUMU CTiHKaMun

11.3.1 Tepepisn kneeHux 6anok 3 NNOCKMMU (paHEPHUMMU CTIHKaMU CKMNadalTbCHA 3 €fleMEHTIB,
CKITeeHNX pa3om. IMpr BUKOPUCTaHHI TakMx NepepisiB po3paxyHKOBi nepeayMoBu 6a3ytoTbCs Ha MPUHLMMI,
LLO MiX enemMeHTaMu B nepepisi He BUHUKHE CKOMOBaHHS B XXOAHOMY 3 WBIB. [JaHun npuHUMn cknagae
OCHOBY MpaBu poO3paxyHKy.

11.3.2 Y kneeHnx Gankax 3 MIOCKUMU (PAHEPHMMM CTiHKaMM MONULI MOXYTb OYyTWU BUKOHaHI 3
KOHCTpYKUiHOI aepeBuHn, LVL abo wapyBaToi KNeeHoi AepeBUHU, a CTiHKM — 3 baHepu. MonepeynHnin

nepepis Takmx 6anok moxe Oyt ABOTaBpoBMM abo kopobyacTum (pucyHok 11.5). [nsa kneeHux ckna-
OEHVX NepepisiB NOTPIOHUIA BUCOKMIA PiBEHb KOHTPOSHO, LLO JOCATaeTbCs B 3aBOACLKUX YMOBaX.

11.3.3 [0NOBHOK BIAMIHHICTIO MK METOAMKOK PO3PaxyHKY CKMafgeHUX MNepepisiB i po3paxyHKOM
CyuinbHMX nepepisiB € Te, WO Mana gedopmMadis 3rifHO 3 TeOpiel 3rMHy MOBUHHA KOopurysaTtucs 3
ypaxyBaHHSAM TOro, LLIO CKIafeHi nepepiaun cknagatnTbCA 3 efIeMEHTIB, WO MatoTb Pi3Hi 3HaYEeHHA MOAyIs
npy>xHocTi. Lle NOBMHHO BpaxoByBaTMCA Npu PO3paxyHKy XapaKTepPUCTUK MiLLHOCTI i >)KOPCTKOCTI.
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a — kopobuacTuii nepepis; 6 — 4BOTABPOBUI Nepepi3; B — po3nodinl HopMarbHUX HanpyXeHb B nepepisi 6anku npu
3rMUHI

PucyHok 11.5 — HanpyxeHHsi B nepepisi 6anku 3 haHepHO0 CTIHKOH

11.3.4 [1na po3paxyHKy nepepisis 6anok 3 nnockumm aHepHUMM CTiIHKaMn BUKOPUCTOBYETLCA METOL,
eKBiBaneHTHOro (NpvBeaeHoro) nepepiay.

BignosigHo 0o 4aHOro MeToay O4MH 3 MaTepianiB y cknageHoMy nepepisi npUMMaeTbCa 5K OCHOBHUN,
a iHWi — eksiBaneHTHi. [pn BUKOpUCTaHHI AaHoOro metony (pPopMyeTbCs OAHOPIOHMIN €KBiBaNEeHTHWUIA
nepepis, 4O SKOro 3acTOCOBHa Teopis 3ruHy. [ng matepiany, skuin 6yB nNepeTBOPEHWUN, HaMnpyXeHHs
PO3PaxoBYHOTh LUMISAXOM MHOXEHHS1 Hanpy>XeHb 3rMHy B O4HOPIOHOMY eKBiBareHTHOMY rnepepisi Ha Bia-
HOLLUEHHS MOAYINS MPYXXHOCTI pearibHOro maTepiany B CKMageHOMy nepepisi 40 MOAyns MPY>KHOCTI
BnbpaHoro martepiany. Take BigHOLEHHS Ha3nMBaOTb MOAYITbHUM BigHOLUEHHSIM. Y Npoueci po3paxyHkis
AN KOXKHOro MaTepiany cnif BUKOPUCTOBYBAaTU CepeHE 3Ha4YeHHA Moayna NpyXHocTi E .., (AnB. 5.3.5).

11.3.5 [Ins nepepisis, HaBeaeHUx Ha pucyHKy 11.5, eksiBaneHTHa nrolLla nonepe4yHoro nepepisy Ayi

MOMEHT iHepUil /,; BU3Ha4aloTbCA 3a hopmynamu:
— ANs MUTTEBOIO CTaHy

E
Aef,inst =A; +[Emean,w JAW ; (11.30)
mean,f
E
lofinst =t {mea"’w ]IW ; (11.31)
mean,f

— ANs CTaHy, WO BpaxoBYeE KiHLEBE cepeaHe 3HAa4YEHHS XXOPCTKOCTI:
a) AKWOo po3paxyHKOBa YMOBaA BUHWKAE Bif, Aii MOCTIMHOMO HaBaHTaXEHHS:

E 1+k
Actinst =Ar + ey der 1 Ays (11.32)
’ Emean,f 1+kdef,w
E 1+ Kgef £
lof inst =15 + ey = Iy (11.33)
Emean,f 1+ kdef,w
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6) AKLLO po3paxyHKoBa yMOBa BUHUKAE Bif Aii 3MIHHOro HaBaHTaXeHHs Q; :

Emean,w 1'HVZ,i kdef,f

A =A; + A (11.34)

ef ,inst w?

Emean,f 1’*'\|’2,i kdef,w

Emean,w 1"'WZJ kdef,f

/ /

=1 + " (11.35)

ofinet Emean,f 1+‘V2,i kdef,w
he: y,; iy, — KoeqiLieHTV Ana NPakTUYHO NOCTIMHOIO 3HAaYEeHHs 3MIHHOT Al Q; ;

l¢ — MOMEHT iHepUii nepepidy 060X NonNuub BiAHOCHO HENTPArbHOI OCi;

ly — MOMEHT iHepUil nepepidy HeE3MIHEHOT haHEePHOT CTiHKM BIGHOCHO HENTparbHOT OCi.

Mig pieto po3paxyHKOBOro 3rmHanibHOro MOMeHTy M, AKLWO MOAYMb NPYXHOCTI CTIHKA MEHLLUUI HiXK
NONULI, HaNPYXeHHS Big 3rMHy B NOMMLI 3pOoCTaTUME, a B CTiHLi — 3MEHLyBaTUMeTbCA 3 YacoMm. [1ns gaHoi
YMOBW HEOOXIQHO NEePEBIPUTU NKLLE HANPYXXEHHS B MOMMLAX B KiHLLEBOMY CTaHi 3 cepeHiMy 3Ha4YEeHHAMM
MPY>XHUX XapaKTepPUCTUK, a TaKOX HaMpyXeHHSA B CTiHKax B MUTTEBOMY CTaHi. [MpoTe, AKWO mMoaynb
NPY>KHOCTI CTiHKK BinbLue Moayns NPY)XHOCTI NONMLI, HOpMarbHi HANPYXXEHHS Bid 3rMHy Cnig nepesipaT B
MUTTEBOMY CTaHi B MOMMUSX i B KIHLUEBOMY CTaHi 3 cepefHiMNU 3HAYEHHAMU MPY>KHUX XapakTepPUCTUK
B CTiHUi. Mpn po3rngagi cMmeTpuyHMX nepepisiB iCTOTHOI BIAMIHHOCTI MiX BigNOBIOHUMMW 3HAYEHHSMU
reomeTpu4HMX napameTpiB B 060X cTaHax crnoctepiratuca He Byae, i oTke BiAMIHHOCTI B HanpyXeHHsiX
OyayTb BiQHOCHO HEBENMUKNMM.

11.3.6 BusHaueHHs HanpyxeHb B NonuMuax 6anku cnig pobuty BignoBigHO A0 HACTYNMHUX BUMOT:

a) Hanpy>XeHHS Big 3rnHy.

MakcmumarnbHe 3HauYeHHS HOpManbHUX HamnpyXeHb Bi 3rvHy 6anku BUHMKATMME B KpaWvHiX Liapax
BOJOKOH Ha BifCTaHi y4 i ¥, B HENTpanbHoi oci (pucyHok 11.5 B). AKLLO nepepia CUMETPUYHUI BiAHOCHO
OCi, TO BiACTaHi Big HEWTparnbHOI OCi OO KpaWHiX BOMOKOH PO3TArHYTOI i CTUCNOI 30H ByAyTb piBHI MiX
coboto, TOBTO yq =y, , iHaKWe y; i Y, MaTuMyTb Pi3Hi 3Ha4eHHA. SAKLLIO nepepis He CUMEeTPUYHUIA BiJHOCHO
OCi y-y, NONOXEHHHA HenTparibHOI OCi BigpPi3HATUMETLCA B MUTTEBOMY | KIHLLEBOMY CTaHax, a BiAMnOBigHI
3HaYeHHs y; i Y, B LUMX CTaHax TaKoX PO3PisHATUMYTbCA. [Ins BpaxyBaHHSA UMX BiAMiHHOCTeW Oynu
MPUAHATI HACTYMHI NO3HAKWN: V4 jnst | Vo inst — AN MUTTEBOTO CTaHY, @ Y45, | Yofi, — ANS KIHLEBOTO CTaHy 3
cepefHiMu 3Ha4YeHHSIMU MOAYNS NMPY>XHOCTI.

MakcumanbHe po3paxyHKOBE Harpy>XeHHsi BHACMidoK 3rvHY B CTUCIHYTIN 30Hi Ha BiACTaHi y; BU3-
Ha4aeTbCA:

— Y MUTTEBOMY CTaHi

M

- _ d .
Ofinst,c,maxd = %c,1= I7y1,inst ; (11.36 a)
ef ,inst
— Y KiIHLLeBOMY CTaHi 3 cepeHiMn 3Ha4YeHHSIMN
M

- _ d
csf,ﬁn,c,max,d _60,1 - | y1,ﬁn . (11.36 6)

ef .fin

MakcumanbsHe po3paxyHKOBE HarnpyXeHHsA PO3TAry B PO3TArHYTIV 30Hi Ha BiACTaHi ¥, BU3HAa4YaETbCA:
— B MUTTEBOMY CTaHi

M
— _ d .
Of.inst,t,maxd — 9c¢c,1 = Yoinst | (11.37 a)
ef ,inst
— Y KiHL,eBOMY CTaHi 3 cepeiHiM1 3Ha4YEeHHAMMN
M
- _ d
St fint,maxd ~Cc¢, 1~ Yofin |- (11.37 6)
ef fin
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[na 3abe3nevyeHHs MILHOCTI nNepepidy po3paxyHKOBI 3HAYEHHSI HanpyXeHb, BU3HA4YeHi 3a hopmy-
namun (11.36) i (11.37), matoTb ByTM MeHLWi abo AOPIBHIOBATU PO3PaxyHKOBOMY 3HAYEHHIO MILHOCTI npu
3ruHi f,, 4, TO6TO

Gf,inst,c,max,d ’Gf,fin,c,max,d I Gf,inst,t,max,d ’Gf,ﬁn,t,max,d = fm,d’

(11.38)
Ae: f,, 4 — PO3paxyHKoBE 3HA4YEHHS MILHOCTI MaTepiany nonuuj;

0) HaNpy>XeHHHA CTUCKY 3 BpaxyBaHHAM CTINKOCTI.

CrinkicTe Gankmn 3abe3neyyeTbCa BUKMIOYHO MILHICTIO NPy NO340BXHLOMY 3rMHI CTMCMOI NONUL.
Po3paxyHkoBa BMMOra nonsirae B TOMy, W00 BENMYMHA CTUCKANbHOrO HaMNpy)XeHHS B MOMMLi LOPIiBHIO-
Bana 6 abo 6yna 6 mMeHwa 3a 3Ha4YeHHHA MILHOCTI Npu CTUCKY. BenuunHa Hanpy>XeHHA CTUCKY npun-
Ma€ETbCHA TaKolo, WO AOPIBHIOE CEPEeHbOMY 3HaYEHH!IO, AKe BU3HA4YaeTbCA 3a hopmMmynamu:

— B MUTTEBOMY CTaHi

M hy
- _ d c .
O inst,c,max,d —C¢,2 = / Y 1,inst _T ; (11.39 a)
ef ,inst
— Y KiHL,eBOMY CTaHi 3 cepeiHiM1 3Ha4YeHHAMMN
M hy
- _ d C
St fin,c,maxd —9¢,2 = Yfin — 5 . (11.39 6)
ef .fin

[na 3abe3neyveHHs1 MiLHOCTI nepepidy 3 ypaxyBaHHSAM CTIKOCTi MOBMHHA AOTPMMYBaTUChL YMOBA,
Wo6 po3paxyHKOBI HANPYKeHHA By MeHLWi abo AopiBHIOBANIM po3paxyHKOBOMY 3HAYEHHI0 MiLLHOCTI npwu
CTUCKY K f, ¢ 4, TOBTO

Otinstod | Offincd < Ke 04 (11.40)

ae: fo,o,d — pO3paxyHKOBE 3Ha4YeHHsI MiLHOCTI MpM CTUCKY MaTepiany nonuui, Lo BU3Ha4yaeTbes 3a 6.2;

k.  — KoewilieHT N0300BXHbOrO 3rMHY, 3HaYeHHS AKOro BU3HAYaETbCA 3 NPUMYLLIEHHS, WO CTUC-

HeHa nonuus Npaue K LEHTPaNbHO-CTUCHYTUN CTEPXKEHb, 3aKPINeHNN Ha KiHUAX Big
nonepeyYHoro nepemilleHHs. lNepepis TpagmuinHo NPUAMAETLCA CYLiNbHUM MPSAMOKYTHUM
BUCOTOLO b.

MNpv noBHOMY 3aKpinneHHi nonuui k, = 1.

B) HaMNpPY>XeHHA po3Tsry.

CepepHe po3paxyHKOBE 3HAYEHHSA HAMPYXXEHHA PO3TAry B pO3TArHYTIV NONMLiI Mae AopiBHIOBaTM abo
OyTn MeHLWe pOo3paxyHKOBOro 3HAYEeHHS MILHOCTI npu po3Tary. Po3paxyHKoBe Hamnpy>XeHHS po3Tary
BU3Ha4YaeTbCs 3a (popMyIioto:

— B MUTTEBOMY CTaHi

M h¢
_ _ d it .
Gf.inst,t,maxd —Ot2 = 7/ Y 2.inst _7 ; (11.41 a)

ef ,inst
— Y KiHUeBOMY CTaHi 3 cepefHiMN 3HaYEHHAMM

M h¢

_ _ d £
St fint,maxd ~Ot2 = / Y2 fin _7 . (11.41 6)
ef fin

[nga 3abe3neyeHHs MiLHOCTI Nepepidy NOBUHHA BUKOHYBATUCS HACTyrnHa yMOBa:

Stinsttd | Ot fintd <% od (11.42)

pe: f g g— PO3PaxyHKOBE 3HA4EHHS MILHOCTI AN MaTepiasny nonuui Npy po3Tary B30BX BOMOKOH
(Bu3HavaeTbCs 3a 6.2);
Ot inst.t. maxd | Of fint.maxd — PO3PAXYHKOBI 3HAYEHHSI HAMpYXeHb, BU3HAYEHi 3a popmyramm
(11.41 a, 6).
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11.3.7 CriHka Ganku mae OyTu nepeBipeHa Ha MILHICTb 3a HarnpyXeHHsSMU CTUCKY Ta po3TAry Bif

3ruHy 6anku, Ha MiUHICTb 3'egHaHb (CTMKIB) NIUCTIB CTiHKK, HA MILUHICTb 3 ypaxyBaHHAM NO300BXHbOrO
3rUHY Bif AT HANPYXXeHHSA CKOMBaHHs, TOOTO, LLIO KIEeNOBI LWBKU MiX CTIHKOO | noNnuUsaMy 3aaTHi nepeaatu
ropuM3oHTarnbHe Hanpy>XeHHs CKOMNOBaHHS B nepepisi:

a) BU3HAYEHHS HOPMarnbHOro HaMNPY>XeHHS Bifg 3rMHy 6anku.
MakcrManbHi HopMarnbHi Hanpy>XeHHs, WO BUHUKaKOTb B CTiHUI Big 3ruHy 6anku, cnig Bu3Hadatu 3a

dopmynamu:

ne:

MaKcumMaribHe CTUCKalribHE HaMnpyXeHHA:
— B MUTTEBOMY CTaHi

M Emean,w

_ _ d .
cTf,inst,c,max,d - c513,3 - / y1,inst 7E , (1 1.43 a)
ef ,inst mean,f
— Y KiHUEeBOMY CTaHi 3 cepegHiMN 3HaYEHHAMM
_ _ Md Emean,w(/I ) kdef,f) . 11.43 6
Ot fin,c,maxd —9¢,3 = y1,ﬁn E 1 k ) ( . )
ef fin mean,f( V2 def,w)
MakCUMarnbHe HamnpyXeHHA po3Tary:
— B MUTTEBOMY CTaHi
M E
— — d meanw | .
Otinst,t,maxd —O¢3 = / Y 2,inst | (11.44 a)
ef ,inst mean,f
— Y KiIHLLEeBOMY CTaHi 3 cepegHiMn 3Ha4YeHHsIMHn
_ _ Md Emean,w(1+\|’2kdef,f) 1144 6
csf,ﬁn,t,max,d _Gt,3 - / y2,ﬁn E 1 k ( . )
ef .fin mean,f( tVo def,w)
[nsa 3abe3neyeHHs MiLHOCTI nepepidy NOBUHHI JOTPUMYBATMCS HAcTYMHi YMOBMU:
O w,inst,c,d ! O fin,c,d = fc,w,d’ (1 1 -45)
Swinstt,d | Of fintd < frwa> (11.46)

f f; w,q — PO3PaxyHKOBI 3HAYEHHS MILHOCTI NpW CTUCKY | PO3TAry MaTepiasny CTiHKK, WO BU3Ha-

cw,d
YyalTbCd 3a hopMynamu:
cw,d — o AR L (11.47)
Tm
Ta
k Koo T
ft,w,d _ _mod “sys t,W,k' (11.48)

Tm

Cknaposi oopmyn Gynu Bu3HadeHi Buwe, a f, i f; ,  — XapakTepucTUYHi 3Ha4EHHs MILHOCTI Npu

CTUCKY | pOo3TAry matepiany CTiHKW BignoBigHoO;
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6) nepeBipka HanpyxeHb 3 BpaxyBaHHAM MO300BXHbOrO 3ruHy.
Mpn po3paxyHKy CTiIHKW NOBUHHI BUKOHYBaTUCb HACTYMHi YMOBW:
AKLLO

h, <70b,, (11.49)

Ta
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0,5(hs s +hs )

b,h, 1+h— f.og, SKwo h, <35b,
E _ w , 11.50
vw.Ed o 0,5(hs; +hy ) ( )
w

Ae: F, , g — PO3paxyHkoBa nonepeyHa cuna, Lo Ai€ Ha KOXHY CTiHKY;

B) HANPY>XEHHS CKOSTHOBAHHS B KNENOBUX LUBAX MK CTIHKaMW i NONMUSMN.

HanpyXeHHSA CKONBaHHSA BUHUKAKOTb Ha MNONULI i pO3noAinsaoTbCa MiXK CTIHKOK i monuusMn yepes
KNenoBy MOBEPXHIO 3'€4HaHHSA. PO3paxyHKOBi 3HAYEHHSI HaMNpPY>XeHb CKOMOBaHHSA BM3HAYalTbCs TakuM
YNHOM:;

— B MUTTEBOMY CTaHi

Vd Sf inst
Tinstmeand =7’ (11.51 a)
Ief,inst (nhf)
— Y KiHUEeBOMY CTaHi 3 cepeHiMN 3HaYEHHAMM
Vi St i
Tfin,mean,d = —= (11.516)

lef fin(Nhy ) ’

B€: Tinst mean.d > Tfinmeand — PO3PAXYHKOBI 3HAYEHHS HAaNpyxeHb CKONtoBaHHs! B MUTTEBOMY (i ocTaTOu-
HOMY) BUNaaKy edopMyBaHHS Ha KNenoBi MOBEPXHi MiX MOMULEIO i CTIHKOLO;
V, — po3paxyHKOBE 3Ha4eHHsi CUIN CKOMOBaHHA B 06MacTi MakcmMarbHOro 3CyBy;
Stinst St fin — CTATUYHWIA MOMEHT nnowi nonuui (6es BpaxyBaHHs MoLLi CTiHKW) BIHOCHO Hew-
TpanbHOI oCci B MUTTEBOMY (i OCTaTOYHOMY) BUNAAKY Aedopmauii;
hs  —BucoTa nonuui, To6T0 hy, abo hy,, AKWO BIANOBIAAIOTh;
n — KiNbKICTb NMNOLMH KNENOBOrO LLBA MiXK CTIHKOI i Nonuueto.
[nga BpaxyBaHHA KOHLEHTpaLii HanpyXeHb Ha MOBEPXHi CTiHKKW/MONuULi B 06nacTi TO4kn 2 (pUCYHOK
11.5 a i 6) npu BUCOTI CTiHKK BinbLue HiX 4b,s, MalOTb BUKOHYBATUCS HACTYMHI YMOBW:

f.. 904 AKWO  hy < 4bys
0.8
Tinst,mean,d 1@ Tfinmeand = f 4byy h > 4b , (11.52)
vood| —p | o KO Dy > 0
f
Ae: f, g0 — PO3PaxyHKOBE 3HAYEHHS MILIHOCTi MaTepiany CTiHK/ NPy CKOMtoBaHHi;
b, — Ana koppobyacToro nepepisy
ber =| b, (11.53)
—,  ~Ans ABoTaBpoBMX Ganok

11.4 EnemeHTHM 3 nigpiskoro

11.4.1 3azanbHi NonoxeHHs

11.4.1.1 Npun nepesipLi MILHOCTI eNeMeHTiB NOBUHHA BPaxoOBYBaTUCb KOHLEHTPAaLisi HanpyXeHb Y
nigpiskax.

11.4.1.2 BnnnBoM KOHUEHTpaLil HanpyXeHb MOXHa 3HEXTYBATW Y HACTYMHUX BUNagkax:

— Mpu1 po3TAry abo CTUCKY B340BX BOJSIOKOH Npu KyTax MeHwe 12°;

— MNPV 3MMHI 3 HaNpPY>XeHHAMM po3TAry y Nigpisui, AKLWOo nepexig Ao 3BYXeHHs He KpyTiwwe Hix 1:/=1:10,

T06TO i> 10 (pUcyHok 11.6 a);
— nig gieto 3rnHy i3 HanpyXeHHsIMK CTUCKY Y nigpisui (pucyHok 11.6 6).
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a — Npu po3TAryBanbHUX HaMPYXeHHAX Y Nigpisui; 6 — npu cTucKanbHUX HANpPY>XeHHSX Y nigpiaui

PucyHok 11.6 — Cxemu nigpi3kn B 3rMHanbHMX enemeHTax

11.4.2 banku 3 nidpi3koro Ha oropax

11.4.2.1 [Ina 6anok npsiMOKYTHOro nepepidy 3a yMOBWM pO3TallyBaHHA BOJSIOKOH B3L4OBX efieMeHTa
Hanpy>XeHHA CKOMIOBaHHA Ha Onopi Yy nigpisui MOBUHHI BU3HA4YaTUCb i3 BUKOPUCTAHHAM (PaKTUYHOI
(3mMeHLueHoT) BUCOTU hys (pucyHok 11.7).

11.4.2.2 HeobxigHO nepeBipATM yMOBY

—_—

5V

T, = <k, f ., 11.54
d bhef viv,d ( )
ne: k,, — KoeiliEHT 3HMKEHHS, WO BM3HAYaETbCS:
— Aans 6anok 3 nigpiskoro 3Bepxy i 3HM3y (pmucyHok 11.7 6)
k, =1,0; (11.55)
— Ansa 6anok i3 nigpiskoro 3Hu3y (pucyHok 11.7 a)
1
1,5
k, 1+1’1l
k, =min vh : (11.56)
\M{ a(l-a)+0,8% 1—0c2J
h\a
ae: i — Haxun nigpisku (pucyHok 11.7 a);
h — BuUcoTa banku, MMm;
X — BifCTaHb Bif NiHiT AiT onopHOT peakuii o noyaTKy nigpiskuy;
o= hef /h )
4,5 — pns LVL
k, =15 — ANSA UinbHOI AepeBUHN (11.57)
6,5 — Ans KneeHol AepeBnHU
; 1) 1]
v - = =~ =
f/’
N v
X f— & ‘
-
a 9]

PucyHok 11.7 — lMigpi3kn Ha onopax 6anok
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11.5 MiuHicTb cuctemmn

11.5.1 AKWwo Kinbka enemeHTiB KOHCTPYKLii MatoTb OAHAKoBWUA NMposiT abo 36ipHi enemMeHTn pos-
KpinneHi 3 ogHoOro GOKy CUCTEMOK B'A3€l, XapakTEePUCTUKU MILHOCTI CRig MHOXWUTU Ha KoediuieHT
MiLJHOCTi cuCTeMM Ky .

11.5.2 MNepenbayeHa cuctema B'aA3en 3abesnedye nepepos3noain 3ycusb Bi4 OAHOro enemMeHTa o

iHLINX, NPY UbOMY KoemiLieHT ksys npunmaetbesa 1,1.

11.5.3 lNepeBipka MiLHOCTI cuCTEMU B'A3el MOBMHHA BUKOHYBATUCH 3a YMOBW Ail KOPOTKOYACHWUX
HaBaHTaXeHb.

Mpumitka. [Ina KpokBSHMX hepM 3 MaKCMMarnbHOK BiACTAHHIO MK LleHTpamu By3niB 1,2 M MOXHa NPUMHATY,
wo obpewwiTka, NporoHn abo naHeni MOXyTb NepefaBaT HAaBaHTaXEHHSI Ha CycCigHi hepmun, 3abeaneyytoun 6es-
nepepBHICTb PO3MOoAiNy HaBaHTaXeHHS Ha ABOX OCTaHHIX NPOnbOTax Npu KonveaHHi OyAb-sKoro By3na.

11.5.4 [Ina HacTuniB 3 KNeeHoi AepeBUHN abo NepekpuTTiB chig NpUiMaT 3HaYeHHS ksy
Ha pucyHky 11.8.

1,2

, HaBeOeHi

//
11 /] T

/ '////_ -
///‘//

12 3 4 S5 6 7 8 9 10

N — YUCNO HaBaHTaXeHMX namernen

n=bg /blam ber =Mpeam /mplate

1 — nameni 3 dhikcauieto LUBAxamu abo Wwypynamu; 2 — nameni CKrneeHi

ksys

PucyHok 11.8 — KoeilieHT MiLHOCTI cuctemmn ksyS Ans naMiHOBaHMX NUCTIB HAcTuiy 3 LinbHoi abo

KneeHoi 4epeBuHn

12 3'€JHAHHA B OEPEB'AHUX KOHCTPYKLUIAX
12.1 3aranbHi NOMIOXeHHSA

12.1.1 Y gepeB'aHMX KOHCTPYKLISIX 3aCTOCOBYHOTbLCS KOHTAKTHI 3'€AHaHHS i 3'eqHaHHs 3 pobounmu
B'A3AMMN.

12.1.2 Y KOHTaKTHUX 3'€AHaHHSAX (BpyDOKax, ynopax — NOB340BXHIX, OPTOroHanbHMX, KOCUxX, 3 3acTo-
CyBaHHSIM MPOMIXKHUX OEPEB'AHNX AeTanewn) 3ycunns Big OAHOro enemMeHTa Ha iHWWA (iHWi) NOBUHHO
nepepasatucb 6e3nocepeHbO Yepes KOHTaKTHI nrnowanky 3 poboTor AepeBUHN Ha 3MUHAHHS B3LOBX,
BMOMepPEK i Nig KyTOM 40 HanpsiMKy BOMOKOH. Cni BpaxoByBaTU MOXIMBICTb NOSIBU POOOTU OEPEBUHN Ha
CKOMIOBaHHA B3OBX YU Nif KYyTOM 0 HaNpPsiMKY BOFIOKOH.

12.1.3 Y 3'egHaHHAX 3 poboynMK B'A39MM 3yCUINSA Big, OAHOIO €rneMeHTa Ha iHWwuiA (iHwWi) nepe-
AaeTbes un 6esnocepenHbO Yepes 3B'A3kM (KNeroBui LIOB, UMMIHOAPWYHI Hareni, metanesi 3ybyacTi
NNacTWHKW, KiNbLEBi LINOHKK, LUBAXM, LYPYNK), Yn Yepe3d AOoMOoMiKHI pobodi aetani (napHi Haknagku i
NPoKnaakn 3 AepeBMHM ab0 NMUCTOBMX KOHCTPYKLUINHUX MaTepianis).
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12.1.4 3'egHaHHA Ha UMNIHOPUYHUX HAarensax, metaneBux 3y04acTnx nnacTuHax, KinbLeBuX LUNOHKaXx,
uBgaxax, Wwypynax € nigaatnmeumu.

KneroBi 3'eqHaHHA AePEBMHUN 3 4EPEBUHOLO i 3 IMCTOBUMM KOHCTPYKLiMHMMK MaTepianamu (dpaHepa,
JepeBoLuapyBaTi NNacTUKK, CKIOMMAacTUKK) € XXOPCTKUMN.

12.1.5 He cnig 3actocoByBaTu KOHCTPYKLUIiT 3'€QHaHb, B SKMX YacTUHA 3yCUn4 Big OAHOro enieMeHTa
Ha iHWW (iHWi) NnepedaeTbCca Yepes3 KOHTAKTHI MoWaaKky, a YacTuHa vYepe3 poboui 3B'A3KuU.

12.2 3aranbHi pekomeHAauii Woao NpoeKTyBaHHA 3'€AHaHb

12.2.1 B 30Hi 3'egHaHb He OOMYCKAETbCA HAsIBHICTb Baf AEPEBMHU (KOCOLLIAPOCTI, TPILLUH, CY4KiB,
FHUIM3HW TOLLIO) | MEXaHIYHMX NOLLKOXXEHb efIEMEHTIB | AeTanen 3'eaHaHb.

12.2.2 He cnig 3acTtocoByBaTh B CTUKaX i By3noBuX 3'€AHaHHSAX poboui 3B'A3KM Pi3HOI NigaaTnnBOCTI
i PiBHOTUMHI NapHi geTani KpinneHb.

12.2.3 KoHCTpyKUia 3'€eQHaHHS HE MOBMHHA BUKNMKATW HaAgMIPHOro ocrabneHHs enemMeHTiB, Lo
3'eHYIOTbCA.

12.2.4 HeoOxigHo, W06 xapaktep AedopmMyBaHHS pobOYMX 3B'SI3KIB | 4EPEBVMHU B €NeMEHTax i
aeTanax 6araTo3cyBHUX 3'egHaHb Oynv ogHaKoBI.

12.2.5 Poboui 3B'a3ku cnig po3millyBaTi CUMETPUYHO BIJHOCHO OCEW eNeMEHTIB, L0 3'€QHYHThCS.
Mepepava 3ycunb yepes poboui 3B's3KN HE MOBUHHA BUKIMKATU B eNemMeHTax 40AaTKOBUX 3YCUSb.

12.2.6 By3nu cTepXHbOBUX KOHCTPYKLIA CRi BUKOHYBaTU LIEHTPOBaAHUMMU 3a BUHSATKOM BUMaZKIB,
KONu Take No3aLeHTPOoBe CTUKYBaHHS A03BOMSE 3MEHLUNTU PO3PaxyHKOBUI 3rMHaNbHUA MOMEHT.

12.2.7 Axuwo y By3ni nepeaatoTbCA Bif, OAHOrO A0 iHWOro efnieMeHTa 3Hako3MiHHi 3ycunna F 4 i Fg 4,
cnig nepegbadatu okpeMi poboui geTani ona nepegadi umx 3ycunb.

12.2.8 Y KOHTaKTHMX 3'€4HaHHAX 3 NOSBOO B AEPEBUHI 3'€QHYyBaNIbHUX €NEMEHTIB i B JOMNOMIKHUX
JeTansax CKOMNtoBaHHSA B340BX BOSIOKOH Crif, BCTAHOBNOBATK aBapiiHi 3B'3KW.

12.2.9 Y 3'egHaHHAX 3 poboYMMU B'A39MU 3CYBY MiX €NeMeHTamu A5is 3anobiraHHsA pynHYBaHHIO
OEepEBMHN ENEMEHTIB, L0 3'€AHYIOTbCSA Bif, CKOMOBaHHSA B340BX BONTOKOH MiXK AUCKPETHUMM B'A3AMM, Chif
OOTPUMYBATUCH KOHCTPYKTUBHMX BUMOT PO3MILLEHHS B'A3€e1 BNOMepeK i B3OOBX JOBXUHU efIEMEHTIB.

12.2.10 He cnig 3actocoByBaTu 3'€e4HaHHS, B SKMX AEpPEBMHA MpaLOE Ha CKOMOBaHHSA BMonepek
BOJTOKOH.

12.3 3aranbHi BKa3iBKM 3 po3paxyHKy 3'€QHaHb

12.3.1 3ycunns, sike gie Ha 3'eaHaHHs (B'A3b, AeTarb KpiNneHHs, NPOMiKHY OepeB'siHy AeTanb) He
MOBMHHO NepeBuLLYyBaTM PO3PaxXyHKOBOI HECYYOl 30aTHOCTI 3'€QHaHHA (3B'A3KIB, AeTanen KpinneHHs,
NPOMIXKHOT AepeB'sHoi AeTani).

12.3.2 Cnig BpaxoByBaTH, L0 B 3'€AHAHHAX 3 MAPHUMW, CUMETPUYHO PO3TALLOBAHUMWN OOHOTUMHUMMN
JeTanamMu KpinneHHsa Ui getani MOoXyTb MpautoBaTU HecyMicHO. B pospaxyHkax 3'egHaHb MOXnuBa
HeCyMiCHICTb pobOTW AeTanen KpinneHHs BpaxoBYETbCS BiANOBIAHNM KOeiLieHTOM YMOBM poboTy.

12.3.3 Akwo B 3'egHaHHI BUKOPUCTOBYIOTBHCH Pi3HI TUNW AeTanen KpinneHHd, XxapakTep iXHbOol CyMic-
HOT pOGOTN BCTAHOBMOETLCA BUNPOOYBaHHAM 3'€4HaHb.

12.3.4 lpun 3HaKO3MiIHHOMY 3yCUMAi B eflieMeHTi OKpeMi AeTari KpinfneHHs po3paxoBYOTbCS Tak:
— ANA CNPUAHATTA 3ycunns postary Ha F; ; +0,5F, 4;
— ANSA CNPUAHATTA 3yCUnns cTucky Ha F, ; +0,5F; 4.

12.3.5 FAkuwo y By3nax nepefatoTbCs Bi OQHOMO efleMeHTa Ha iHLWWA 3ycunns nig KyToM 4O BONTOKOH
(pncyHok 9.1), To HeobXigHO BpaxoByBaTW MOXIUBICTb PO3KOMOBAHHA AEPEBUHN, BUKITMKAHOIO CKnago-
BOIO 3ycunns po3tary F; , -sino., NepneHanKynspHolo A0 HanpsiMKy BOIOKOH.

[nsa nepeBipkM MOXNUBOCTI CKOMOBAHHSA MOBWHHI BUKOHYBATUCh YMOBW MIiLIHOCTI:

Fy 904 <Ry 904 ;
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Fyed4 <RgoRra ; (12.1)
Rgork

RQO,Rd :kmod
Tm

npw

F

P (12.2)
v.Ed,2

Ae: R, g0 g — PO3paxyHKoBE 3HAYEHHSI HECY4OI 3[aTHOCTI CKOJIIOBAHHIO BMOMEPEK BOMOKOH.
12.3.6 Hecyua 3gaTHiCTb OAHOPSALOHOIO KPIiNfeHHst Ha O4HIN NIOLWWHI 3CyBY BU3Ha4YaeTbCcs 3a dhop-
MYyr10t0
Ry =Ry4y -ny, (12.3)
ne: Ry; — po3spaxyHKOBe 3Ha4eHHsi Hecy4ol 34aTHOCTI OAHOrO KPInneHHs no OAHiN NMOLLWHI 3CyBY;,
ny  —KinbKiCTb KpinneHb B psaay.

12.3.7 Po3paxyHkOoBe 3Ha4YeHHsI HECy4Oi 30aTHOCTI OLHOro KPinneHHS Ha O4HIM MNOLLMHI 3CcyBYy B
3anexHoCTi Bif BUAY KPINeHHs: 3HaX0AUTbCA SK MiHiMarbHa 3 HAaCTYNMHUX YMOB:

Rigfo — 3@ YMOBM 3MUHAHHS AEPEBVHM MiJ KYTOM oL 4O BOJIOKOH (12.4)
. |R1gf — 33 YMOBU CKOMIOBAHHS AEePEBUHN 3'€4HYBaSIbHUX ENTEMEHTIB
Ry =min ‘ i 3’ (12.5)
1d 4ymn getani 3’eaHaHHS
Ry m — 3@ YMOBY 3MiHy fieTani 3'e/IHaHHS (12.6)

12.3.8 BBaxaeTtbcs, Wo B 6araTto3cyBHUX 3'€QHaHHAX (Ha pucyHKy 12.1, 6 — ABO3CyBHe 3'€QHAHHS)
Ha NigaaTnUBKX B'A35X 3yCUNSIS B eleMeHTax po3noginstoTbCs PIBHOMIPHO MiXK NIIOLWMHAMM 3CyBY i yCiMa
neTanamu KpinneHHs.

12.3.9 PospaxyHKoBa Hecy4a 3[0aTHICTb 3'€HaHHSA Ha nioaaTnMBUX 3B'A3Kax R, 3poctae nponop-
LiMHO KiNbKOCTI NNOLLMH 3CyBY N, B 3'€4HaHHI i KiNbKOCTI pAAIB KPinneHb n, B eneMeHTax, Lo 3'€4HY0ThCA,
12.3.10 Y By3n0BMKX 3'egHAHHAX HEOOXiOHO NepeBipsTU, WOO CkrnagoBa po3paxyHKOBOrO 3yCUIns,

ska [ie B enemeHTi napanensHo pagy Fy, (pucyHok 12.1, 6), He nepesuliyBana Hecydy 34aTHICTb,
BU3Ha4eHy 3a chopmynoto (12.3).

12.3.11 lNpw ogHoYacHin gji B AepeBUHI B 30Hi 3'€4HaHHS HaNpy>keHb B3O0BX i BNONepeK BOSTOKOH Ta
Hanpy>XeHb CKOMNOBaHHS Chif BPaxoBYBaTWU MOXIMBICTb PyNHYBaAHHA OEPEBMHM Bif CKNAQHOro Hanpy-
)KEHOro CTaHy.

12.3.12 3a BigCyTHOCTI METOAVMKM PO3paxyHKy HOBUX BUAIB 3'€AHaHb JO3BOMNAETbCA BU3HAYATH IXHIO
Hecyyy 30aTHICTb i gedpopmaTUBHICTL Ha nigcTasi BUNpobyBaHb 3rigHO 3 YMHHMMW HaUiOHANbHUMM
cTaHOapTaMMu.

a E.q

a 6

a — poboTa AepeBMHN Ha PO3KOMOBaHHS; 6 — ABO3CYBHI 3'€QHaHHS

PucyHok 12.1 — Byanu, B skux BiobyBaeTbcsa nepegada 3ycunns nig KyTomM 4O BOJIOKOH
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12.4 3'egHaHHA 3 po6OUYMMMU B'A3AMU

12.4.1 Y 3'egHaHHAX 3 poboumn B'A3dAMU OepeBMHa B 3'€QHYBalbHUX efeMeHTax i JOMOMIKHUX
OEepEeB'sTHUX AeTansax npautoe Ha 3MUHaHHA: B OTBOpax Ans UMMNiHAPUYHNX HareniB (LBsXiB), BCTAHOBIE-
HMX Mg KyTOM Y/ OPTOroHarnbHO A0 HanpsiMKy BOJTOKOH; B rHi3gax 3y0iB MeTaneBux 3yb64acTux nractuH
(M3I) i KinbLLeBUX LLINOHOK.

Mixx Harensamu i KinbLEBMMU LLUNOHKaMK AepeEBMHA NPaLItOe Ha CKOMOBaHHSA B3[0OBX BOTOKOH abo nig,
KyTOM B 3anexXHOoCTi Bi HanpsMKy Aito4oro 3yCunns i Hanpsimky BOSTOKOH.

12.4.2 LnniHgopuvyHi MmeTanesi, AepeB'siHi i CKITONMacTMKOBI Hareni Ta UBAXW NpaulolTb Ha 3MMH B
3'eHaHHAX 3 HaKnagkamu i By3roBux 3'€qHaHHSX efIEMEHTIB.

12.4.3 MeTanesBi CTepHi, BCTAHOBMEHI Mig KyTOM 0 HanpsiMKy BOSIOKOH AEePEBUHW, NPaLioloTb Ha
3rMH | BUCMUKYBaHHSI 200 NpoaaBritoBaHHS.

12.4.4 MeTaneBi CTep>Hi, BCTAHOBIEHI B340BX BOSIOKOH AEPEBUHU, NPaLIOTb Ha BUCMUKYBAHHS
YN CTUCK.

12.4.5 Axw0 BMKOPUCTOBYHOTHCS AYOOBI UM CKIMONNACTUKOBI LMNIHAPWYHI Hareni i TMCToBi (hacoHKM 3
OyaiBenbHOI YM BakenisoBaHoi paHepn abo KOHCTPYKUIMHMX CKIOMNMacTUKIB, Chig NepeBipsaTy MILHICTb
Harenis Ha 3pi3 i acoHOK Ha 3MUHaHHA MaTepiarny B OTBOpax.

12.4.6 MeTaneBi JONOMIXHI AeTarni, 3aCTOCOBaHiI B 3'€4HaHHSIX, PO3PaxoBYyOTbCH BiANOBIAHO 4O HOPM
NPOEKTYBaHHSA METaNeBUX KOHCTPYKLIN.

12.5 MeTaneBi 3'egHaHHA HarefbLHOro TUNYy

12.5.1 MeTanesi 3'egHaHHA HarenbHOro TNy NOAINATLCS Ha ABi OCHOBHI rpynu:

— MeTaneBi 3'eQHaHHA HarenbHOro TUMNy — Le 3'€AHaHHs, B sSIKUX piBHOBara Harensi 3abesnevyerbest
TiNbKM NO3OOBXHIMWU cunamu, napanenbHMMN HanpsMKy 3CyBY 3'€QHyBanbHUX eNeMEHTIB, Hanpuknag,
UBSAXK, WYypynu, Hareni, 6onTu, ckobu Towo;

— 3'€4HaHHsA, WO BUKMNMUKaOTb 3MUHAHHA OEpPEeBUHWN B 3'€4HYBarlbHOMY €fleMeHTi MO KOHTaKTHUX
nrowagkax, Hanpuknag, wraMmnoBaHa MeTanesa nnacTtuHa, po3pisHi KinbLs TOLLO.

12.5.2 Lesixu

12.5.2.1 LiBaAxu, WO 3aCTOCOBYIOTLCS B 3'€4HAHHAX €NEMEHTIB AepPEB'SHNUX KOHCTPYKLIA, 32 TUMNOM
CTEePXHSA MOAINATLCA Ha rnagki LUBAXW, UBSXM 3 KiNbLEeBOK i NBUHTOBOK Hapi3kow, a 3a ¢opMoro
nonepeYyHoro nepepisy — Ha Kpyrni i kBagpaTHi. LIBsX 3 rBUHTOBO Hapi3koto 3abesnevye OinbLu nerke
BXOOXXEHHS1 Y BOMNOKHA AepeBUHHU, L0 OO3BOMSE BUKITHOYUTI PO3KONW B AepeBUHi abo maTepianax Ha ii
OCHOBI. LIBSIX 3 KifbLLeBOO HaPi3KOK Ha CTEPXKHI MaEe NOMNepeYyHi HaciukK, 3aBAsKN SKMM BiH Kpalle npawtoe
Ha BUCMWKYBaHHS. 3a paxyHOK HasiBHOCTI KifbLEeBOI Ta rBMHTOBOI Hapi30K MiABULLYETLCS PiBEHb HaAin-
HOCTI 3'€¢JHaHb Y NOPIBHSHHI 3i 3'€AHAaHHAMMU 3 BUKOPUCTAHHAM 3BMYANHUX LBAXIB.

LiBsixn BUroTOBNAOTHCS i3 CTaneBoro ApoTy abo 3 KaTaHku HeneroBaHoi ctani.

Onga uBsaxiB HOMiHaNbHUIM giameTp d NoBMHEH 6yTn He MeHwe 1,9 MM (pUcyHokK 12.2)

lNnowa ronosku UBsixa Ay, NoBMHHa 6yTn He MeHLwe 2,5d, , a TOBLUMHA ronoBkK h; He NOBUHHa ByTK
MeHLe 0,25d (pucyHok 12.2). [loBxuHa [, BiCTps LBsixa noBuHHa OyT He MeHle 0,5d Ta He nepe-
Buwysatm 1,5d.

[ns npodinboBaHMX UBAXIB AOBXWHA HAPI3HOT YacTUHN I, MOBMHHA CTAHOBUTU He MeHLUe 4,5d.

12.5.2.2 MexaHivyHa MiLHICTb LBAXIB XapaKTepu3yeTbCA HACTYNMHUMUN BENNYNHAMN:

— XapaKkTepUCTUYHUM 3HAYEHHAM 3rMHanbLHOro MOMEHTY My’k nnacTuyHoil aedopmadii;

— XapaKTePUCTUYHUM 3HAYEHHSIM MILIHOCTI NP BUCMWKYBaHHi £,

— XapaKTepPUCTUHHUM 3HAYEHHSIM MILHOCTI NpU BTUCKYBaHHi fy, ; ;

— XapaKTepPUCTUYHUM 3HAYEHHSIM MILHOCTI NPY NPOLUTOBXYBAHHI FONOBKU flqoq 4 5

— XapaKTEPUCTUYHUM 3HAYEHHAM rpaHuLi TEKY4OoCTi f, MaTepiany LBsxa.

MMpn BM3HAYEHHI XapaKTepUCTUYHUX 3HaYeHb LBAXOBWUX 3'€QHaHb AiaMeTp LBsXa NpuUrMMaeTbCs
TakuMm, WO OOPIBHIOE HOMIHANbHOMY 3HAYEHHHO d.
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PucyHok 12.2 — 3aranbHuii BUrnsg TUNiB LUBAXIB i iX napameTpu

12.5.3 N'euHmu U wypynu

12.5.3.1 BUHTM NOAINAITLCA Ha LWYpPYNM, CaMOHapI3Hi rBMHTM abo caMopi3n Ta rBUHTYU, LLO BKPY-
4ylOTb Y 3asganerigb NPoCBEPAEHI OTBOPMU.

12.5.3.2 BuKOpuCTOBYIOTbCHA MBMHTU, BMKOHaHi BignosigHo Ao Bumor [40 — 44]. Y 3'egHaHHAX
€NeMEHTIB OepeB'ssHAX KOHCTPYKLiM HanyacTile BUKOPUCTOBYIOTBCA MBUHTU 6 MM < d < 12 MM i
0,6 <d,/d <0,75. TyT d — 30BHILHIiA AiameTp pi3bOneHHs, a d; — BHYTPILLHI AiameTp pi3bGneHHs
(pncyHok 12.3).

T| T
L Lg L
1 A
L L L
1

PucyHok 12.3 — 3aransHun Burnsag reuHTa

12.5.3.3 BMHTW NOBUWHHI 3aBXAW OYTU 3aKpiNneHi LMSXOM BrBMHYYBaHHA B OEpPEBUHY, ane He
Wwnaxom 3abmBaHHA. BUHTK 3 AiaMeTpoM rnagkoi YacTUHM 6 MM | MeHLLE 3arBUHYYTbLCSA B eneMeHT 6e3
nonepeaHboro CBepasfliHHA OTBOpPIB. AKWO AiameTp rBuvHTa Ginblwie 6 MM, TO MOro 3arBUHYyBaHHS
BUKOHYETbLCA B NonepeaHbO NPOCBEPANEHi OTBOPU, SKi MOBMHHI BigNOBIAaTK TakMm BUMOram:

— rmMnbuHa nonepeaHbLO NPOCBEPASIEHOrO OTBOPY ANSA rBMHTA NOBMHHA AOPIBHIOBATU NOro JOBXWHI;

— OiaMeTp nonepenHbO NPOCBEPANIEHOrO OTBOPY NOBUHEH CTAHOBUTY NpnbnmsHo 70 % Big giameTpa
rBUHTA.

12.5.3.4 MexaHiyHa MiLHICTb FBUHTIB XapakTepu3yeTbCs HAaCTYMHUMUN BNACTUBOCTAMM:
— XapakTepUCTUYHUM 3HAYEHHAM 3rMHanbLHOro MOMEHTY Myk nnacTuyHoI Aedopmadii;
— XapaKTepPUCTUYHUM 3HAYEHHSIM MILIHOCTI f,, , MPW BUCMUKYBaHHI rBUHTa 3 AEPEBUHN;
— XapaKTepPUCTUYHUM 3HAYEHHSIM MILHOCTI fy, ¢ MPU MPOLUTOBXYBAHHI rOMOBKY rBUHTA;
— XapaKTepPUCTUYHUM 3HAYEHHSIM rpaHuLii Teky4ocTi f, , MaTepiany reuHTa;

— KOeiLiEHTOM XapakTePUCTUYHOTO OMOPY KPYHEHHIO iy i /Ry -
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MexaHiuHa XOpCTKICTb FBUHTIB XapakTepu3yeTbCs KYTOM 3rMHY o | BU3HA4Ya€eTbCs Ha NiacTaBi xapak-
TEPUCTUYHOrO 3HAYEHHS 3rMHAaNbHOr0 MOMEHTY Myk nracTuyHol gedopmMadii, SKMN BU3HAYAETBCA Ha
nigcTaei BMNpobyBaHHSA, abo po3paxoByeTbCA 3a hopMyriamun, HaBegeHMK B Tabnuui 12.4.

12.5.4 Bonmu i Hazeni

12.5.4.1 Hareni — unniHAPWYHI CTEPXHI, LLIO BUrOTOBNAOTLCH B OCHOBHOMY i3 CTani i MatoTb rnagky
abo BoposHucTy noeepxHto. Hareni cnig npunmaTtn giametpom Big 6 mm go 30 mm. bontu — Hareni 3
Pi3bONEHHAM, 3 LUECTUKYTHUMMU abo HaniBCHepnyHUMU rofoBKamm i LLECTUKYTHUMK ravikamu. Hareni i
6onTu cnig BUKOPUCTOBYBATM ANsI CMPUAHATTA B 3'€AHAHHAX BEMMKNX 3CYBHUX 3YCUITb MK €fTEMEHTaMM.

12.5.4.2 [Mpn BMKOpUCTaHHI BONTIB B SIKOCTi Harenis B 0DOB'A3KOBOMY MOPSAKY MiDK FOFIOBKOMO i
ravikolto NMOBWHHI BCTAHOBNIOBATUCA Wanbun. Kputepiem 3areuHyYyBaHHSA GONTIB € BTOMMOBAHHSA Wanbun B
€NeMeHT 3'eQHaHHSA Ha OANH BUTOK Pi3bONEeHHs.

12.5.4.3 Hareni noBnHHI BCTaHOBMOBATUCS B NONepeaHbLO NpocBepasieHi otBopu. [liameTp oTBOpIB
noBuHeH OyTu He Ginblue AiameTpa Harens. Y Bunagky 3'eAHaHHA Ha ©onTtax giameTp nonepeaHbo
NpocBepASIEHOro OTBOPY B AEPEBUHI HE NOBMHEH ByTn BinbLue HiX Ha 1 MM Big giameTpa GonTa.

12.5.5 OCHO@HI MOsI0)KEeHHS1 3 PO3pPaxyHKY 3'€OHaHb Ha MemaJsiesux 38 's13kax Ha2eslbHo20 mury

12.5.5.1 MNpwu po3paxyHKy 3'€eaAHaHb HA MeTaneBnx 3B'A3Kax HarenbHoro Tuny nepeabavaeTbes, Lo B
3'eQHaHHI paHille HacTaHe nnacTUYHe PYyMHYBaHHSA (3MUWHAHHA OEPEBUHW HaresnbHOro rHisga, BUIMH
Harens), a NoTiM TifbKM KpuxKe (PO3KoMtoBaHHA AepeBuHU Harenem). Lle gocsaraerbes wnaxom goTpu-
MaHHs1 BCTAHOBIEHNX BMMOT LLIOA0 PO3CTAHOBKM Harenis, HaBeAEHMX HUXKYE.

12.5.5.2 [1n5 OuiHKN FPaHMYHOIO HaBaHTaXXEHHSI HarenbHOro 3'€AHaHHS BUKOPUCTOBYETLCS XKOPCTKO-
nnactuMyHa mogenb. BignosigHo Oo uiei moaeni 3'egHaHi Mk cOBOO KPINMUAbHUI efleMEHT | epeBuHa
(abo maTepian Ha i OCHOBI) MOBUHHI NpaLOBaTK K aOCOMTHO XOPCTKO-NMACTUYHI MaTtepianu Bigno-
BiHO 4O 3anexHoCcTen "HanpyxeHHs-gedopmavis”.

Y 3'egHaHHAX enemMeHTiB "gepeBuHa-gepeBuHa”, "MAWTHMIA MaTepian Ha OCHOBI OepeBUHU-Aepe-
BUHA" i "AepeBnHa-cTanb" MOXyTb BUHUKHYTU Pi3Hi hOopMn pynHYBaHHS.

Bupasn 3 BU3HaYeHHA XapakTepUCTUYHMX 3HAYeHb HECYYOi 30aTHOCTI KPINWUMbHUX eneMeHTiB Ans
3'egHaHb "gepeBuHa-gepeBuHa” i "NNNTHUA MaTepian Ha OCHOBI AepeBMHU-OepeBnHA" HaBeaeHi B Tab-
nuui 12.1, a gns 3'egHadb "gepeBuHa-ctans” — B Tabnuui 12.2.

12.5.5.3 B 0gHO3pi3HUX i 6araTo3pi3HMX HaremnbHUX 3'€AHaHHAX 3i cTaneBMmMu nnactuHamm ("oepe-
BMHA-CTanb") TOHKMMW MNNacTMHaMM HasMBalOTbCA MMACTMHKM, WO BignoBigaloTb TOBLUMHI MeHwe 0,5
diameTpa (d) Harens, a ToBCTi — ToBLWMHOKW 0,5 i Binblie giameTpa (d) 3 gONyckoM Anst OTBOPY Harens
meHLwe 0,1d.

12.5.5.4 Bupasn, HaBefeHi B Tabnmuax 12.1 i 12.2, BigHOCATbCA 00 XapakTePUCTUYHOI Hecy4oi
3[aTHOCTI 41151 OQHOr0 KPiNWMbHOro efieMeHTa B MNIOLLMHI 3CyBY.

[nsa 3'egHaHb 3 OQHIE NMOLLUMHOKW 3CYBY (PUCYHOK 12.4 a-B) XxapakTepucTUYHa Hecyya 34aTHICTb y
NIOLLWMHI 3CyBY F,, ) AOPIBHIOE MiHIManbHOMY 3HaYeHHI0 3 BUpasiB Ans BiANOBIAHUX BUNAAKIB 3cyBy Mo
OAHIN NNOLWUMHI, NnpeacTaBneHux y tTabnuuax 12.1i12.2.

Onsa cumeTpmnyHmx 3'egHaHb 3 4BOMA MOLWMHaMM 3CyBY (PMCYHOK 12.4 ) xapakTepucTuyHa Hecy4a
3AaTHICTb KPINUIBHOTO enemMeHTa B MIOLWMHI 3cyBY F, gy AOPIBHIOE MiHIMANbHOMY 3HA4Y€HHIO PIBHSIHHS
AN BignoBigHMX BMNagkKiB 3cyBYy, NpeAcTaBneHunx y tabnuuax 12.1 i 12.2, i dopma pyriHyBaHHs Oyae
BignosigaTn TakoMy piBHsHHIO. OA4HaK, OCKiNbKM 3'€QHaHHA Mae ABi MAOLMHM 3CYBY, XapakTepuctmyHa
Hecy4a 3[aTHICTb KPINUIMbHOTO enemMeHTa Mae BU3HavaTUCh Ak 2F, qy

OcHoBHI cknagosi, BUKopucTaHi y Bupasax (12.1) — (12.2), — ue giameTp Harens d, xapakTepucTUYHUN
MOMEHT, L0 BUKMMNKAE TEKYYICTb KPIMWMbHOrO enemeHTa My,Rk , XapakTepuctnyHa MilHiCTb Npu BTU-
CKyBaHHi fy, ; , I-ro enemeHTa 3'eiHaHHs, 3Ha4YEHHs SIKUX HABOASATHLCS HKYE.
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2F,

a, 6 i B — 0AHO3pi3Hi 3'eaAHaHHS; I — 6baraTo3pis3He 3'eqHaHHs

I

PucyHok 12.4 — lNpuknaamn 3'egHaHb Ha MeTaneBumXx 3B'A3Kax HarenbHOro Tuny

Ta6bnuua 12.1 — Bupasu ansa Bu3HayeHHs XxapakTepUCTUYHOT HECYYOT 30aTHOCTI KPiNUbHOMO enemMeHTa

no nroLWumHI 3cyBY ANA 3'edHaHb "OepeBuHa-AepeBnHa" i

Ha OCHOBI JepeBuHN" *

nepeBuHa-NIMTHUM MaTtepian

3'eQHaHHA 3 OAHIE0 NMNOLMHOK 3CyBY/ABOMA NMOLWMHAMU 3CYyBY

NMOLLMHI 3CyBY

q)Ole/l S A ")
pyiyeannn || HR HR HE R O
(a) ib) ©) (dy (e) n (B8) (h) (i} (k)
Xapaktepuc-  |F, gy =1, 44 -t4-d, ¢dopma (a) (12.8)
TUYHa Hecy4va
KPiNUnbHOro — foak tq-d dopma (c) (12.10)
ernemMeHTa no v.Rk — 1+B x

[ 2p
Fore =115 |- 2M, p o 4o d +
v,Rk 1+B y,Rk 'h,1,k

F. - 2 2 E
Mﬁ-ﬁfnaane x B+232 1+t—2+ ta +[33 173 B 1+t72 TRk
3Ha4yeHHs 3
BUpasiB Ans . g
dopm Fopi =1,05 20 17 dopma (d) (12.11)
PYMHYBaHHS 1+B
4B(2+p)M F
x| 2B(1+B)+ B B)z YRk g |, CaxRk ,
fo k- ty -d 4
ok tad dopma (e) (12.12)
F, R 1,050k 2 7
1+28
4B(1+2B)M F
x 2B2(1+|3)+ B B)z y.Rk g | CaxRk
Fax.RK dopma (f) (12.13)
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KiHeub Tabnuui 12.1

Xapaktepuc-  |F, gy =1, 4 -t4-d, dopma (g) (12.14)
TWYHa Hecy4a

3/:|,aTHiCTby Fore =050, 24 -ty -d, copma (h) (12.15)
KPiMUIbHOro E_ _105 foak t1-d y dopma (j) (12.16)
enemeHtano |'v.Rk — 2+

NAOLLMHI 3CyBY

Fyvrk— 4B2+PIM, gy Fax.Ri

MiHiManbHe x \/ZB(1+B)+ P 12 .4 B 4

3HaYeHHs 3 hk "1

BUPa3iB A71s [2 Fox ri topwma (k) (12.17)
copm Fyrc =115 1+Bﬁ\/2My,Rk fo1u 0+ =

PYyMHYBaHHSA

* Ha nigctagi 8.2.218.2.3 ACTY-H b EN 1995-1-1.

Tabnuusa 12.2 — Bupasu 4na BU3HAYEHHA XapaKTepUCTUYHOI HECYYOi 34aTHOCTI KPIMUIbHOro enemMeHTa

no MMOLWKMHI 3cyBY AN 3'eAHaHb "cTanb-AepeBuHa

"%

3'eOQHaHHS 3 OAHIE NMOLLVHOK 3'egHaHHA 3 ABOMA NSIOLUHAMM 3CYBY —
3cyBy — dpopmu (@) i (b) matoTb TOHKI | NAcTUHM Byab-AKOT TOBLUMHK, SKLLO HUXKYE
nnacTtuHu, a dopmu (c), (d) i (e) He BM3HAYEHO iHLe
MatTb TOBCTI MNacTUHU
®opmMu pynHyBaHHS ng H ﬁ ﬁ H - ; ﬁr B/r |
(2) (b) (c) (d) (e) (n (g) (h) an (k) (m)
XapaktepuctuiHa |F, g =0,4f , -t;-d, dopma (a) (12.18)
Hecyya 30aTHICTb 5 opma (b) (12.19
Kpinmanoro FV’Rk =1’15 [2My’Rk fh’k d + ax,Rk ’ Cb pm ( )( . )
ernemeHTa no 4
MIIOLLMHI 3CyBY aM E copma (c) (12.20)
Fy,Rk — MiHiManeHe |F, o =1, t;-d 2+7y’2Rk 1 |4 2RE
3Ha4eHHA 3 BMpasiB fox -t -d 4
ans dpopm
p F, opma (d) (12.21
PynHyBaHHA Fv,Rk =2,3 2,\/,y,Rk fh’k d+ aX‘iRk , topma (d) ( )
Fork =tk t1-d topma (e) (12.22)
XapaktepuctuiHa |F, g =f, 14 -t4-d, dopma (g) (12.23)
Hecy4a 30aTHICTb
KpinunbHOro 4M,, ry Fax,rx opma (h) (12.24)
eremeHTa no ; o £o42 .y 4
NMOLLMHI 3CyBY h ik 1
Fy,rk — MiHIManbHe Fox Rk copma (j) (12.25)
3Ha4eHH4 3 BMpasiB F..r =2’3\/2My,Rk fo ke d + ==,
ansa dpopm
PyVHYBaHHSA Fyrk =0,5% 5k 5 -0, topma (k) (12.26)
F, opma (l) (12.27
Fori =1,15,2M, gy T2 d +aXT'R", topwa (1) (12.27)
F, opma (m) (12.27a
Fori =2,3\2M, g fy 5 d +- 25 thopma (m) ( )

* Ha migcrasi n.n. 8.2.21i 8.2.3 ACTY-H b EN 1995-1-1.
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12.5.5.5 BenunuunHa giameTpa 3'eQHaHHA HarenbHoro Tmny y Bupasax tabnuub 12.1 1 12.2 3anexutb
BiJ, TUNY KPIiNUITbHOrO efieMeHTa, BUKOPUCTOBYBAHOIO B 3'€4HaHHI, SKUN BU3HAYaETLCS 3a NpaBuniamu,
BCTaHOBMEHUMM B Tabnuui 12.3.

12.5.5.6 3HayeHHA XapaKTepPUCTUYHOrO MOMEHTY TEKYYOCTi MyRk Ona pisHUX TuniB MeTaneBux
KpinunNbHMX enemMeHTiB MoXxe ByTu BU3Ha4YeHo 3 BMpasiB, HaBegeHux y Tabnuui 12.4.

12.5.5.7 XapakrepuctnyHa MilHICTb BAABNEHHS f, , 3'€[HyBanbHOro efieMeHTa B MacuB JepeBuHM
abo maTepiany Ha ii OCHOBI — Lie MiLHICTb NPW CTUCHEHHI AepeBnHM abo MaTepiany Ha ii OCHOBI BiJ BNinBy
YKOPCTKOro MEeTarieBoro Harensi.

12.5.5.8 XapaktepucTuyHa MILHICTb MpPW 3MUHAHHI ANna UBAXiB AiameTpoM < 8 MM 3MIHIOETbCH
3anexHo Big AiameTpa BMKOPUCTOBYBAHOIO LiBSIXa, TUMIB BUKOPUCTOBYBaHMX MaTepianiB y 3'€QHaHHi i
Bil TOro, YN BUKOPUCTOBYBASIOCA MornepeaHe cBepasliHHA. BuaHavyeHHa MiLHOCTI Npu 3MUHaHHI Ans
MOXITMBUX BMNAAKIB, LLO BUHUKAOTL NPW PO3paxyHKy, HaBeaeHo B Tabnuui 12.5.

12.5.5.9 XapaKkTepucTnyHa MilHICTb NpU 3MUHAHHI AN cKoO BU3HAYaAETLCHA 3 BUKOPUCTAHHSAM
BMUpasiB, HaBeaeHuX y Tabnuui 12.5 ana uesaxis, a akwo ckoba Mae NPsIMOKYTHUIA NonepeYHnii nepepis,
TO AiamMeTp MOBMHEH BU3HAYaTMCA SK KBagpaTHUI KOPiHb 3 A0OYTKY pO3MipiB ABOX CTOPIH NONepeyHoro
nepepisy CTepXHS.

Tabnuusa 12.3 — Bumorn o BU3HayeHHs giameTpa KpinunbHOro eneMeHTa

OiameTp d, mm, npunmatn

KpinunbHuin enemeHT .
TakuMm, Lo OOPIBHIOE:

LiBaxu:

— rnagki Kpyrni uBsxu; JiameTpy UBaxa;

— KBagpaTHi UBAXM Ta LUBAXU 3 Nasamu PO3Mipy CTOPOHM

Ckobu:

— 3 KpYIMUMKW HOoramu; OiaMeTpy CTepXXHsA ckobu;

— 3 MPSIMOKYTHMM MOMEPEYHNM Nepepisom KBaZpaTHOMY KOPEHHO 3
[00BYTKY CTOPIH MonepeyHoro
nepepisy ckobm

Bontun fdiameTtpy 6onTa

Hareni diameTpy Harens

BUHTHK:

a) 3aranbHe; (a) piameTpy rBuHTa (QiameTp

CTEPXKHS1 200 30BHILLHIN
OiaMeTp CTepXHS):

(©) Npn BU3HAYEHHI 3rMHANbHOrO MOMEHTY rBMHTA 3HAYEHHS BpaxoBaHO
B MILUHOCTI Npu 3rvHi Big pisabbOBOT YAaCTMHM FBMHTA LLMSXOM BUKOPUC-
TaHHSI PO3PaxyHKOBOro AiaMeTpa HaCTYMHUM YNMHOM:

1) rBUHTW 3 rNaAKOK YAaCTUHOK — SKLLO 30BHILLHIN AiameTp pisbbu d (6) (1) po3paxyHkoBuHI
OOPIBHIOE AiaMeTpy CTepPXHS, | rnagka YacTuHa 3axoauTb B efleMeHT B | AiaMeTp der— AiameTp
TOYUi BrBUHYYBAHHS B MOBEPXHIO, ane He BinbLue, Hix Ha 44, CTEPXXHS d]

2) aKWwo ymoBu (1) He BUKOHYHOTbLCS (6) (2) po3paxyHKoBMMI

AiaMeTp dgf — BHYTPILLHIN
aiameTp pi3bbu
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Tabnuusa 12.4 — Bupasu 3 BU3HaAYEHHS My,Rk

KpinunbHui enemeHT M, ri, H-Mm
LiBsaxu:
— rmapki Kpyrni UBsixu; 0,3f, d%® (12.28)
— KBafpaTHi LBsXu 0,45f, d2 (12.29)
Ckobu 2404 %8 (12.30)
Borntu 0,3f,, d>°® (12.31)
Hareni 0,3f,, g8 (12.32)
BUHTHN:
— IBUHTW 3 MagKo YacTMHOW AiameTpoM d < 6 MM; K Ons Harenis
— IBUHTW 3 rMagKo YacTMHO giameTpom d > 6 Mm aK gnga oonTis
MpumiTtka. TyT d — giameTp LBsIxa, ckobu abo Harens, Mm. Onsa ckob 3 NpssMOKYTHUMK nepepizamu d — KBagpaT-
HWUIA KOpiHb OO0OYTKY pO3MipiB OBOX CTOPIH MOMEPEYHOro nepepidy CTEepPXHSA, a AN reuHTiB d —
pO3paxyHKOBWI iaMeTp, KU BU3HaYaeTbea Tabnuui 12.3; f, — MiLHICTb Npy po3Tary poTy Ans LBsixa
(abo maTepiany reuHTa), H/MM?; f, , — XapaKkTepucTU4Ha MiLHICTb Npy po3Tsiry GonTa (abo maTepiany
rBuHTa), H/Mm2.

Tabnuua 12.5 — XapaktepucTuyHa MiLHICTb NPy 3MUHAHHI 4N LBSAXIB

YMmoBa iy 1o HIMM2
[ns 3'egHaHb 3 gepeBuHu i LVL 3 BUKOPUCTaAHHAM LBSIXIiB AiaMeTpom
[0 8 MmMm:
— 6e3 nonepeHLOro cBepAniHHSA OTBOPIB; 0,082pkd_0’3, (12.33)
— 3 nonepegHimM cBepasiiHHAM OTBOPIB 0,082(1-0,01d)p, (12.34)

[na 3'eaHaHb 3 gepeBuHn i LVL 3 BUkopucTaHHAM LBAXIB AiameTpoM | 3aCTOCOBYHOTLCS BMpasu 3
OinbLie 8 Mm Tabnuui 12.6 a9k onsa 6onTis

[nsa 3'egHadb "nnuta-gepeBnHa” 3 BUKOPUCTAHHAM LBSAXIB, B AKMX
AiameTp ronoBKkM He MeHLLe 2d | yMoBM, WO MaTtepian nnutn — Le:

— KrieeHa haHepa; 0,11p,d 2, (12.35)
- ABM; 30t%%4 7, (12.36)
— [ICM a6o OSB 6001407 (12.37)

Mpuwmitka. Tyt d — giameTp UBsXa, MM; p, — XapakTepucTuyHa ryctuHa gepesuHu, LVL abo maTepiany nnutu,

Kr/m3; t — TOBLUMHA NAUTU, MM.

12.5.5.10 XapakTepucTMyHa MiLHICTb NpY 3MUHaHHI AN 6onTie, UBAXIB (giameTpom > 8 MM) i Harenis
BM3HAYaETLCA 3 BUKOPUCTAHHSM BUpasiB, HaBegeHUX y Tabnuui 12.6.

12.5.5.11 XapakTepuctnyHa MiLHIiCTb MNPV 3MUHAHHI AN9 BUHTIB NPUNMAETLCS:
— 9K ANS UBSXiB NPW BUKOPUCTAHHI FBUHTIB 3 rNagKoo YacTUHO AiameTpom d < 6 MMm;
— 9K Ansa 60nTiB Npy BUKOPUCTAHHI FBUHTIB 3 rNMagKok YacTUHOK AiaMeTpom d < 6 MMm.
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Tabnuua 12.6 — XapakTepuCcTMyHa MILHICTb NPU 3MWUHAHHI NPY BUKOPUCTaHHI 6onTiB, LBAXIB
(giameTpom > 8 mm) abo Harenis

YmoBa o - HIMM?
Ona nepesunHn 1a LVL:
— HaBaHTaXyBaHHS B3[OBX BOJTOKOH; 0,082(1-0,01d)p,, (12.38)
— HaBaHTa)KyBaHHS Nif KYyTOM [0 BOMOKOH fo ok /(kgo sina 2 + cosa 2) (12.39)
[ns 3'egHaHHA NNUTK 3 AEPEBUHOND, HaBaHTaXeHUX Nig 0,11(1-0,01d)p, (12.40)

Oyab-SK1MM KyTOM A0 NOBEPXHI, AKLLO MaTepian nnuTK KneeHa
haHepa, TO XxapaKkTepuCTU4Ha MILHICTb NPY 3MUHAHHI B
mMaTepiani nnntu 6yae AopiBHIOBATH

Ons 3'edHaHb NNUTW 3 AEPEBUHOI0, HAaBaHTaXXeHUX Nif 50¢%2¢ 96 (12.41)
Oyab-sIKMM KyTOM A0 NOBEpPXHI, Akwo maTtepian nnutu OCIMN abo

OSB, T0 XxapakTepuCTUYHaA MILHICTb MPXU 3MUHAHHI B MaTepiani
nnvtn 6yae OOpiBHIOBATH

Mpumitka. TyT d — OiameTp KPINUMBHOTO enemeHTa; p, — XapakTepucTU4Ha rycTuHa MpUNHATOro MaTepiany;
t — ToBLWMHA MaTepiany NnTK; oo — KYT NPUKIageHHsA CUnn 4o KPinuinbHUX eNeMeHTIB Mo BiQHOLEHH
[0 BOIOKOH; kgg = (1,35 + 0,015d) — ans m'skmux (xBorHux) nopia, (1,3 + 0,015d) — gna LVL i
(0,9 + 0,015d) — onsa TBepAMX NOpia AEPEBUHN.

12.5.5.12 Y 3'egHaHHi eneMeHTun OiNUTn Ha eneMeHT 1 i eneMeHT 2, sik nokasaHo B Tabnumuax 12.1 i
12.2, a iX TOBLUMHW NO3Ha4YaTV BIAMNOBIAHO, AK ty i f, .

[ns 3'egHaHb Ha LBAXax:

t; — Uue ToBLUMHa MaTepiarny 3 OCHOBHOI YacCTVHOM LiBsiXa Ana 3'€HaHHA 3 OAHIEI0 NIOLLMHO 3CYBY;
MiHiManbHe 3Ha4YeHHs 3 TOBLLMHN MaTepiany 3 OCHOBHOK YaCTUHOK LBsSIXa i BENUYMHN 3abUTOT HacTUHM
uBsAxa Onsi ABO3Pi3HOro 3'€AHaHHS;

t, — ue BenuuuHa 3abuToi YacTWUHM LBAXa AN 3'€HaHHA 3 OJHIEI0 MIMOLIMHOK 3CYyBY; TOBLLMHA
LlEeHTpanbHOro eniemMeHTa ansi 4BO3pPi3HOro 3'€4HaHHS.

3a TOBLYMHY MaTepiany OCHOBHOI YaCTUHM UBsiXa chig, NpuriMaTti TOBLUUHY efleMeHTa, Lo BKYae
KanernoLoK LBAXa, a 3a BENNYMHY 3abUTOT YaCTUHU LiBSIXa — BiACTaHb, Ha sIKy 3aroCTPEHWU KiHeLb LiBsIXa
BXOAUTb B €NIEMEHT.

[na 3'eqHaHb Ha ckobax: t i t, NpuMaloTbLCA BiANOBIAHO A0 pucyHKa 12.5;

PucyHok 12.5 — Po3mipu ckobu

[ns 3'egHaHb Ha 6onTax:

t; — ToBLWMHA maTepiany OCHOBHOI YacTuHW 6onTa Ans 3'€AHaHHA 3 OAHIEl0 MOLMHOKW 3cyBy abo
ABOMa NNoLMHaMK 3cyBY (NpUNyckarun 3'eqHaHHA CUMETPUYHNM);

t, — TOBLUMHA eneMeHTa, B AKUiA 3aKpydeHun 6onT Ansa 3'edHaHHA 3 OAHiEl0 NMOLWMHOK 3cyBy, abo
TOBLUMHA LEHTpanbHOro eneMeHTa — Ans ABO3Pi3HOro 3'€QHaHHS.
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[ns 3'egHaHb 3 HarensiMu:

t; — ue OoBXuHa Harensa B enemMeHTi 1 Ana 3'edHaHHA 3 OAHIEI0 MIOLIMHOK 3CYBY; MiHiManbHa
OOBXMHA Harens B 30BHILLHIX efleMeHTax — Ans ABO3Pi3HOro 3'€AHaHHS;

f, — Uue [OOBXWHA Harens B enemeHTi 2 Ana 3'€dHaHHA 3 OJHIE0 MMOLMHOK 3CyBY; TOBLLMHA
LeHTpanbHOro enemeHTa — Ans ABO3Pi3HOro 3'egHaHHS.

[ns 3'egHaHb Ha Wypynax:

— NpW BU3HaYeHHI t; i t, 3aCTOCOBYIOTLCA NpaBuna, Ak Ans LUBAXIB.

12.5.5.13 Y Bupasax (Tabnuui 12.1 Ta 12.2) 3 BU3HAYEHHSA XapakKTEPUCTUYHNX 3HAYEHb HECY4Oi
34aTHOCTI, KpiM 3rMHy 3'eHyBaribHOro eneMeHTa i 3MMHaHHS OEPEBMHU, BPAXOBYOTbCS ePeKTn TepT4 i
BUCMMWKYBaHHS KPiNUITbHOrO enemMeHTa, WO BUHUKAKTL NpKU AOro 3riHi. [1na BpaxyBaHHA edekTy TepTs,
LLIO BMHUKAE Mi>K KOHTaKTYHUMMMN NOBEPXHSAMUN 3'€QHYBaIbHNX €NTIEMEHTIB, BUKOPUCTOBYETHCA BiAHOLLEH-
HSi XapaKTepUCTUYHOI MILHOCTI enemMeHTa 2 npu BAasnoBaHHi (fy , ) A0 XapakTepucTUYHOI MiLHOCTI
enemeHta 1 npw saasntoBaxHi (f, 4 ), T06TO:

2k

B (12.42)

fh, 1k

Mpy BNNKMBI Ha KPINWMbHUI eNeMeHT 3'€AHaHHS 3yCUNNsA 3CyBY B HbOMY BUHUKATMMeE PO3TAr (BUCMU-
KyBaHHs1). [1ns BpaxyBaHHA edeKkTy BUCMUKYBAHHSA KPINUNbHOrO efieMeHTa y BMpasax 3 BU3HAYEHHS
XapaKTEPUCTMYHOT HECYYOi 34aTHOCTI KPIiNUIIbHOrO enemMeHTa BBe4EHO 0O04aTKOBUIA A04AHOK FaX’Rk /4,
Ae F,y gk — XapakTepucTuyHa OoCbOBa Hecyya 3[aTHICTb KPIMUMbHOrO enemMeHTa Mpy BUCMUKYBaHHI.
BuaHayeHHs FaX’Rk ansa upsxie i ckob HaeageHo B 8.3.2 ACTY-H b EN 1995-1-1; gnsa 6ontiB — y 8.5.2
OCTY-H B EN 1995-1-1; gnsa wypynis —y 8.7.2 EN 1995 — 1-1.

[ns pisbbneHnx Hareni.:

fax,k -d 'tpen (a)

Fox.rk = f g2 6 (12.43)
head .,k “Yn (©)
[na rmagkux Harenis:
fax,k -d 'tpen (@)
F, = (12.44)
AR gt f dZ, (©6)
ax,k head,k "~ h:
Re: fo i  — XapakTepuCTUYHE 3HaYEHHS MILHOCTI Ha BUCMWKYBaHHS;
fheadk — X@PaAKTEPUCTUYHE 3HAYEHHS MILIHOCTI 30HM Hapi3ku;
d — piameTp Harens;
then ~ — PO3paxyHKoBa AOBXWHA 3arnnBneHHs Harensi abo rnmbuHa 30HM pisbbreHHs;
t — TOBLUMHA €NIeMEHTIB 3'€dHaHHS;
d, — HOMiHanbHWIA AiameTp Harens Hapi3HOI YaCTUHMW.

[ns rmagkux Harenie 3 NPOHUKHEHHAM LLOHanMeHLLe 12d xapakTepUCTUYHI 3HAYEHHSA MILHOCTI Ha
BUCMMWKYBaHHSA Ta XapaKTEPUCTUYHI 3HaYEHHSA MiLIHOCTI 30HU pi3bbu cnig BU3Ha4YaTh 3 HACTYMNHUX BUPA3iB:

Fack =20x10 %7 ; (12.45)
-6 2
ne Pk — XapaKTepucTtnyHe 3Ha4eHHA ryCtuHn gepeBunHN, KF/M3.

Mpn BM3HAYEHHI XapaKTEPUCTUYHUX 3HAYeHb F,, gy 3'€AHYBANbHUX €NEMEHTIB MOBWHHI BUKOHY-
BaTUCS TakKi BUMOTM 3 aHKEPYBaHHS:

a) Ang rnagknx UBaxiB MiHiManbHa OOBXMHA aHKeEpPYBaHHS 3 BOKY 3aroCTpeHoro KiHus B AEePEBUHI
He noBuHHa 6yTn meHwe 8d. Npy OOBXMHI aHKepyBaHHA LBsxa 8d 3HAYeHHHA Hecy4voi 34aTHOCTI npwu
BMCMWKYBaAHHI LiBAXa NMPUMAMAETLCSA 3a HyMb. FAKLIO OOBXMHA aHKepyBaHHS LBsixa 3 OOKy 3aroCTpeHoi
YacTMHU MeHLe abo gopiBHOE 12d, TO BUKOPUCTOBYETHLCS MOBHE XapaKTEPUCTUYHE 3HAYEHHST MiLHOCTI
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npyv MOro BUCMWKYBaHHI, sike BU3HA4YaeTbCs 3a dopmynot (12.45). Akwo AOBXMHA aHKepyBaHHSA
ctaHoBUTb Big 8d 0o 12d, TO Hecyya 34aTHICTb LBSAXa MpUM BMCMUKYBaHHI MOBUHHA MHOXWUTUCHA Ha
pen /4d 2), be't en — AOBXMHA aHKepYBaHHs LiBsixa 3 DOKy 3aroCTPeHOro KiHus;

0) Ansa iHWMX TMNiB UBAXIB MiHiManbHa OOBXMHA aHKepyBaHHS 3 OOKy 3aroCTpeHOro KiHus He
NoBUHHA OyTK MeHLWwe 6d. MNpy OOBXMHI aHKepyBaHHS LBAXa 6d 3Ha4YeHHS HeCy4oi 34aTHOCTI Mpu Aoro
BMCMWKYBaAHHI NPUAMAaETbCA 3a HylMb. AKWO OOBXMHA aHKEPYBaHHSA LBsixa 3 OOKy 3aroCTpeHoro KiHus
MeHLe abo gopiBHE 8d, B po3paxyHKax NMPUMAMAaETbCS MOBHE XapaKTEPUCTUYHE 3HAYEHHS HEeCy4oi
34aTHOCTI LBSIXa Npy BUCMUKYBaHHI, a SIKLLO A0BXWHA aHKepyBaHHS 3HaXOD,I/ITbCFI B iHTepBani Big 6d oo
8d, To Hecyya 34aTHICTb MPU BUCMUKYBaHHI MOBUHHA MHOXUTUCA Ha ( tpen /2d 3);

B) ANs ckob MiHiManbHa JOoBXWHa aHKepyBaHHS t, 3 60Ky 3aroCTpeHOro KiHusA NoBMHHA ByTH MeHLue
abo gopisHoBaTn 14d, oe d — giameTp ckobu (pucyHok 12.5);

r) 4ANst TBUHTIB MiHIManbHa AOBXWHA aHKepyBaHHS 3 BOKY 3aroCTpPeHOoro KiHusA pisb0OoBOI YaCTUHM,
MOBUHHA CTAHOBMUTU 6 30BHILLHIX AiaMeTpiB rBUHTA, BUMIpIOBaHUX Ha pPi3bOOBIN YaCTUHI.

12.5.5.14 HaBepgeHi B Tabnuusax 12.1 i 12.2 Bupasm 3a BU3HAYEHHSAM 3HAYEHb XapaKTepPUCTUYHOI
Hecyu4ol 30aTHOCTi cnpaBeanmBi TiNbKN SKLLO BUKIIOYEHA NOsiBa PO3KOOBaHHSA abo 3CyBY B AEPEBMHI, LLIO
Npr3BOASATb A0 KPUXKOro XapakTepy pynHyBaHHSA 3'eAHaHHA. [nsg BUKOHAHHS JaHOT YMOBM NOBUHHI ByTH
OOTPUMaHI BCi BUMOMM LWOOO PO3MILLEHHS KPINUIbHUX efIEMEHTIB HarenbHOro Tumny, WO CTOCYTbCSH
OOTPUMAHHA MiHIManbHMX BiACTaHEN Big KPOMKM i TOpUSA A0 OCi 3'€QHYBaNbHOIO efeMeHTa i KPOKy Mix
OCAMM KPINUNbHUX eneMeHTiB (pucyHok 12.6). MiHimanbHi BiacTaHi Ans 3'€QHaHb 3 BUKOPUCTAHHAM
uBAXiB, Ckob, HareniB i WypyniB HaBeAeHi B Tabnuvusax 12.7 1 12.8.

Mpun BMKOPUCTaHHI B 3'€AHAHHAX LBSXIB AiaMeTpoM Ginblue 6 MM i FBMHTIB 3 rMagKkol YaCTUHOK
(HENoBHUM pi3bOEHHSIM) giameTpoMm GinbLue 6 MM A1 iX YCTaHOBKM MOBMHHO BUKOHYBATUCS NonepeaHe
cBepaniHHA oteopiB 3rigHo 10.4 ACTY-H b EN 1995-1-1.

Hanpamox Hanpamox
BONOKOH '\ 6010KOH

& 7 & 7 & 7
P P L4 A 24 \724 A4
5] 3
=== —
3 3
X T T T
E—— e
l, a; |, a; |, \ Enemenm |, a; L a; L \ Enemenm
7] KpinunbHul 7 KpinuasHul
a 6
— — — —
~ P
LY —x ,
~ 1 | I | |
AN j I A, | Y LY | b - e hd
LL T A | ~L-\ e N i a1 bl
X a AN a Y N S
| az ( | as .
B r a e
-90°< a0 <90° 90°< a < 270° 0°<a <180° 180°< a0 <360°

a, 6 — Benn4MHa KpoKy B3[,0BX i BNOMNepek BOSTOKOH BiAMOBIAHO Npy psiAOBOMY i LUAXOBOMY pO3TaLlyBaHHi KPiMUIbHUX
eneMeHTiB; 6, r — BiCTaHb Bif OCi KpPINUIIbHOIO ernieMeHTa 40 TOopLUs efleMeHTa Bif4noBigHO HaBaHTaXXEHOro | HeHa-
BaHTa)XEHOro; , € — BiACTaHb Bif, OCi KpiNMNbHOro enemMeHTa 4o KPOMKM efleMEHTa BigMNOBIgHO HABAHTaXEHOI | HEHa-
BaHTa)eHoi

PucyHok 12.6 — Po3cTtaHoBka 3'e4HyBanbHUX efeMeHTIB HarenbHOoro Tmny
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[MonepeaHe cBepAfiHHA OTBOPIB TAKOX CIiJ BUKOHYBATW B LUiNbHIN OEePEBUHI:

— ANs UBSXiB, W0 3abvBaloThCA B AEPEBUHY 3 XapaKTEPUCTUYHO NyCTUHO noHaza 500 kr/m>;

— ANs BCiX WypyniB, SKi BCTAHOBIIOOTLCSA B TBEPAMX NOPOAAX OEPEBUHN.

Okpim BMMOT, HaBeaeHnx B Tabnuui 12.7, ona By3niB 3 uBsxamu abo ckobamy NOBUHHI AOTPUMY-
BaTMCA Taki 400AaTKOBIi BUMOTN:

a) Ons nonepeyvyHo HaBaHTaXXeHUX LUBAXIB Y AepeBMHI BUKOHYETbCS nonepeaHe CBepANiHHA OTBOPIB,
AKLO:

— XapakTepucTudHa ryctuHa > 500 Kr/M3;

— diameTp uBsixa nepesuLLye 6 MM.

— N8 3'egHaHHA "OepeBUHa-AepeBMHA" Ha LBSIXax €1EMEHTH, L0 CNOsy4atTbCs, MOBUHHI nonepea-
HbO CBEPANUTUCS, AKLLO TOBLUMHA AEPEB'AHNUX ENEMEHTIB MEHLLIE HiX , Aka BU3HAYaETbLCS 3 BUpasy:

t:max{7d } (12.47)
(13d —30)p, /400

pe: t — TOBLLMHA OEPEB'AHOr0 enemMeHTa, B AKOMy BUKOHYETLCSA NONepeaHE CBEPAMIHHS OTBOPIB, MM;
[ — XapaKkTepucTnudHa ryctmHa aepesuHu, kr/mS;
d — OiameTp uBsxa, MM.

Tabnuusa 12.7 — MiHiManbHi BENWYMHM KPOKY Y/ BiACTaHi 40 Topusa abo KpOMKM Npy BUKOPUCTAHHI
uBsxiB abo ckob giameTpom d ons 3'egHaHb "OepeBUHa-AepeBMHa" *

MiHiManbHa Benu4uMHa Kpoky abo BigcTaHi

LiBsxu
Ckobun
3 nonepefHbO NpocBepanieHMMmn | 3 nonepeaHbo
Be”V'_"'V'Ha KpOKy abo oTBOpamu npocBepaneHnMn | = == £
BiACTaHi i a** 5 oTBOpaMm e TE
by <420 ki3 | 420 KTMZ<py <1 ¢ > 6 mm i/abo "
500 kr/m P> 500 kr/m3
Kpok B3goBx d<5wmm; ana o > 30°%;
BOJIOKOH — &y (5+5]|cosal)d (10 +5|cosal)d
0°< a <360° d>5wmm; ansa 0 < 30°%;

(5+7|cosal)d | (7+8|cosal)d (5+5]|cosal)d (15+5]|cosal)d

Kpok Brnionepek
BOJTOKOH — ap
0°< o < 360° 5d 7d (4 +[sina|)d 15d

BioctaHb oo HaBaHTa-
XXEHOro Topus as ¢
-90°< a0 <90° (10 +5]|cosa|)d | (15+5|cosal)d | (7+5|cosal)d (15+5|cosal)d

BipctaHb oo HeHaBaH-
TaXXeHOro Topus as ¢

—90°< @, < 270° 10d 15d 7d 15d
BianctaHb oo HaBaHTa- d<5wmm; d<5wmm; d<5wmm;
XXEHOT KPOMKU ay ¢ (5+2sina)d (7+2sina)d (3+2sina)d
0°<a <180° d>5wmm; d>5wmm; d>5wmm;
(5+5sina)d (7 +5sina.)d (3+4sina)d (15+5|sina])d

BigctaHb Ao HeHaBaH-
TaXXeHOT KPOMKW ay ¢
180°< o < 380° 5d 7d 3d 10d

* Ha nigctasi Tabnuup 8.2 8.3 8 ACTY-H B EN 1995-1-1.
** ou — KyT MK HanpsiMKoM NpUKIageHHs 3yCunns J0 LBsXa i BOJIOKHaAMMU.
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0) ansa 3'egHaHHA Ha LBAXax "nNnuTa-gepeBnHa" MiHiManbHi BENMYMHM KPOKY ANS BCiX 3'€AHaHb Ha
uBsxax "nnuTa-gepeBmHa" NpunmMaTn aHanoriYyHMMK HaBegeHnm B Tabnuui 12.7, nomHoxxeHuM Ha 0,85.

MiHiManbHi BigCTaHi 4O TOpUS | KDOMKM B ENEMEHTaX 3 KNeeHol AepeBUHN MatoTb npurmaTucs 3d Ha
HeHaBaHTa)xeHoMy TopLi (kpomui) i (3 +4sina)d — Ha HaBaHTaxxeHOMY TopLi (KpoMmLi);

B) AN 3'eQHaHHS Ha uBsaxax "cTanb-gepeBuHa” MiHiManbHi BENMYMHN KPOKY AOPIBHIOTL HaBe4eHUM
B Tabnuui 12.7, nomHoxeHum Ha 0,7. MiHimanbHi BiacTaHi 4O TOpLUSs | KPOMKM 3annLLaTLCA HE3MIHHUMU.

BenununHa Kpoky i BiacTaHi 4o Topus i KpOMKM ansa 3'egHaHb 3 6ontamu i/abo Harensamun HaBegeHi B
Tabnuui 12.8.

BenununHa Kpoky i BigCcTaHi 4o Topus | KPOMKM AN 3'€4HaHb 3 FBUHTaMM NPUAMatoTbCs HACTYNMHUMU:

— ANS FBMHTIB 3 MMaAKoK YacTUHO 3 AgiameTpoM BinbLlue 6 MM criig 3acTocoByBaTU NpaBmna sk Ans
Hareni..

— AN TBUHTIB 3 rMaAKo YacTUHOK | AiameTpoMm < 6 MM Crli 3acTOCOBYBaTW NpaBuna sk ansa 6onris.

TyT d — giameTp rmagkoi YacTMHU rBUHTA.

Tabnuua 12.8 — MiHiManbHi BENWYMHM KPOKY Y/ BiACTaHi 40 Topusa abo KpPOMKM Npy BUKOPUCTAHHI

6onTis i/abo HareniB onga 3'egHaHb "OepeBuHa-gepeBmHa", "nnuTta-gepesuHa” i
"cTanb-gepeBnHa" *

BenuuuHa Kpoky abo BiacTaHi MiniManbHa Benu4uMHa Kpoky abo BiacTaHi

(avB. pucyHok 12.4) i o.** BonTu Hareni

KpOK B340BX BOJIOKOH — a1

0°< a <360° (4 +|cosal])d (3+2|cosal)d
Kpok Bnonepek BOSIOKOH — as

0°< a < 360° 4d 3d

BincTtaHb 00 HaBaHTaXXeHOro Topus as ¢

-90°< o < 90° max (7d; 80 mm) max (7d; 80 mm)
BiactaHb 10 HEHaBaHTaXXeHOro Topusa as ¢

90°< a < 150° max[(1+6sina)d; 4d] max[(as; |sina|)d; 3d]
150°< o < 210° 4d 3d

210°< o < 270° max[(1+6sina)d; 4d] max[(as; |sina|)d; 3d]

BiactaHb 10 HaBaHTaKeHO! KPOMKM ay ¢
0°< o <180° max[(2 +2sina)d ; 3d] max[(2 +2sina)d ; 3d]

BincraHb 10 HeHaBaHTaXeHOT KPOMKU a4 ¢
180°< a0 < 380° 3d 3d

* Ha nigctasi Tabnuup 8.4 ta 8.5 AICTY-H b EN 1995-1-1.
** o — KyT MK HAanpsiMKOM, NpUKNagaeTbes 3ycunns 4o 6onTa i BOMOKOH.

12.5.5.15 Akwo 3'egHaHHA "cTanb-gepeBnHa" po3TalwoBaHe 6ins Topusi AepeB'ssHOro efniemMeHTa i
npautoe Ha po3TAr B3LOBX BOJIOKOH, TO NPU BU3HAYEHHI XapakTepUCTUYHMUX 3HAYEHb HECYYOI 34aTHOCTI
cnig kepyesaTtuca 12.2.3 uux Hopm Tinbku B TOMY BUNaaKy:

— gaKkwo B paay 10 abo Oinblie meTaneBux KPiNnUIbHUX eNEMEHTIB HarenbHoro Tuny d < 6 MM, pos-
TalloOBaHMX B3[O0BX BOJTIOKOH;

— AKWoO B pagy 5 abo Ginblue meTaneBux KpinWibHUX €neMeHTIB HarenbHoro tuny d > 6 MM, pos-
TallOBaHMX B30OBX BOIOKOH.
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12.5.5.16 Ao 3'egHaHHA CXmnbHE A0 AiT po3TaryBanbHOI CUK, CAPSMOBAHOI NiJ KyTOM A0 BONTOKOH
(pvicyHOK 12.7), TO NoBMHHA By TK BMKOHaHa nepeBipKa MiLIHOCTI Bif 1T Cknaaosoi (Fz, sina), Aka BUKMUKae
PO3TAr BNOMNepeKk BOSIOKOH, BUXOAAYM 3 YMOBMU:

Fyeq < Foord: (12.48)
F
F, g =max Ve (12.49)
Fyeq2,

ne: Fggpy — PO3paxyHKOBa Hecyya 34aTHICTb NPW PO3KOSOBaHHI ePeBMHM BMOMNepeK BOMOKOH, Lo
BM3HAYaETLCA 3 BUPA3Y:

Foo,rk
Foord =Kmod —— > (12.50)

Twm

F, eq.11F, g4 2 — PO3PaxXyHKOBI 3yCUnmsi 3cyBy B KOXHOMY €MEMEHTI 3'€AHaHHs (PUCYHOK 12.7).

PO3KONIOBAHHA F T
Oepesutu 2.k

e R A YR
FEIL TS

PucyHok 12.7 — 3'egHaHHs nig gieto po3Tary nig KyTomM 40 BOMOKOH

12.5.5.17 Ons By3niB gepeB'sHUX hepM, enemeHT AKkMX BUrOTOBMEHI 3 M'AKMX (XBOMHWUX) nopig
OEepeBVHU, XapaKTEPUCTUYHA HecyYa 30aTHICTb NPX PO3KOMNIOBAHHI efleMeHTa A 4n enieMeHTIB (PUCYHOK
12.8) 6yae BM3Ha4aTuChb:

h
Foori =14bw | — ¢, (12.51)
' (1 - (he /h))
e w — nonpaBoYHMI KoedilieHT, akun Ang metanesoi 3ybyactoi nnactuHmn (M3I1) Bu3HavaeTbCs

0,35 o . .
w= max((wp, /1 00) : 1) , @ AN BCIX iHWMX KPIiNUIbHUX eNeMeHTiB w = 1;

Fg0,rk— XapakTepucTuyiHa Hecy4a 3aaTHICTb NMpu po3kontoBaHHi, H;

h, - BiOcTaHb Big HaviBiAdaNeHiWoro KpinunbHOro enemMeHTa abo Topus MeTanesoi Wramnosa-
HOT NNAaCTUHU 0O HAaBAHTAXEHOI KPOMKU, MM;

h — BUCOTa €fieMeHTa, MM,

b — TOBLLUMHA efleMeHTa, MM;

W, — WnpUHa MeTarneBoi LiTaMnoBaHOI NNacTUHN B3JOBX BOMOKOH, MM.
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_I—I \ExnemeHT A
a 6

b2) | 4_*17/2 | b | JIeMEHT A

a — 3'eQHaHHs HarenbHoro Tuny; 6 — 3'egHaHHs 3 MeTanesBot 3ybyacToto nnactuHowo (M3I1); B — po3TallyBaHHSA
ernemMeHTIB

PucyHok 12.8 — Byanu depm

12.5.5.18 Hecyua 3gaTHiCTb 3'€gHaHHA 3aneXuTb Bif KifIbKOCTi KPINUITbHUX €NeMEHTIB y 3'€QHaHHi.
Yncno KpinunbHUX €neMeHTIB, O PO3TalIOBYHTLCS B3OOBX fiHii, NapanenbHoi HanpsamKy BOJIOKOH
(pucyHok 12.9), HasmBatoTb PSAOM KPINUIbHUX €NeMEHTIB B30OBX BOSTOKOH.

HaBegeHa xapakTepuCTU4Ha Hecyya 34aTHICTb KPIMWMbHMX €neMEHTIB B3O0BX BOMOKOH F. v.ef Rk
BU3HAYaETLCS 3 BUpaA3y

Fyef Rk =Nef FyRri » (12.52)

v, v,

: F v,ef Rk — HaBeeHa XapaKTepuctnyHa Hecy4a 34aTHICTb Yy nonepevyHoMy HanpAaMKy B NIIOLLMHI
3CyBY O4QHOro pagy KpII'II/IJ'IbHI/IX €rIeMEHTIB, po3TalluoBaHNX B300BX BOJIOKOH;

Ngy — pO3paxyHKoBa KifbKIiCTb KPINuUbHUX eNEMEHTIB y MNOLWWHI 3cyBY B psiAy B34OBX BOSO-
KOH;
F,rk — XapakTepucTuyHa Hecy4a 3AaTHICTb B MonepeYHOMy HanpsMKY B MIIOLIMHI 3CyBY Kpinusib-

HUX eNNeMEHTIB O4HOro T™Mny.
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a, 6 — NiHii KPINUNBbHMX ENEMEHTIB; B — pAg 3 OANHOYHUX LBSIXiB

PucyHok 12.9 — Paan kpinunbHuX enemMeHTiB

12.5.5.19 PospaxyHkoBa KifnbKiCTb KPiNUbHUX €MEMEHTIB N B 3'€HaHHI 3aneXuThb Bif TUMNY KPinumb-
HUX eNEMEHTIB i HaNPSIMKY Aii HaBaHTaXXEHHS MO BiAHOLLEHHIO 4O BOSTOKOH, sika BU3HAYaeTbCS:

— 015 3'e0HaHb Ha yesixax

a) HaBaHTaXXEHMX B34OBX BOJTIOKOH

AKLLO UBAXM 3MilLiEHi B psay MEHLL HiXX Ha BENUYMHY AiameTpa LBsiXa B HAaNpsiMKy Brionepek BOSTOKOH
(pncyHok 12.9 B), TO BOHM BCi € YaCTMHO psay, a SKLLO BOHM 3MiLLEHI BinbLU HiXXK HA BENUYMHY AiaMeTpa
LBsAXa B HanpsiMKy BNornepek BOSIOKOH, TO Lie MPUMMAaETbCA 3a ABa OKpEMUX psau.

[ns uBsxiB y psagi, HaBaHTaXXeHoMy B 3'€HaHHI B30OBX BOSIOKOH:

— NPW BUKOPUCTaHHI OKPeEMMX LIBSIXIB 3 OAHiet0 abo ABOMA NIoLMHaMKN 3CyBY

n’er (12.53)

Nes =

— MPU BUKOPUCTAHHI LiBSIXiB, BCTAHOBMEHUX 3 ABOX OOKiB (PUCYHOK 12.4 B) TakmMm YMHOM, LLO BiCTPS
3axoAATb OOUH 32 O4HOrO

Ner =Ny, (12.54)
Ae: ng  — po3paxyHKoBa eddeKTMBHA KiNbKiCTb LBAXIB y pAdy B3[10BX BOJTOKOH;
n — po3paxyHKoBa ghaKTU4Ha KiflbKiCTb LBSIXiB B pPsiAy B3A0OBX BOJIOKOH (4NA OANHOYHMX
LBAXiB);
N,  — PpO3paxyHKoBa haKTU4HA KiNbKICTb LIBSXIB, LLIO BCTAHOBIIOIOTLCS 3 ABOX bokiB, y psagy

B3[0BX BOMOKOH (3ayBaXkMMO, LLIO TaKMI LiBAX BHAMYCTOK CKNagaeTbCs 3 ABOX LIBAXIB);
Kos  — MOKa3HWK, LLIO 3anexuTb Bif KPOKY LBSAXIB Ta nonepeaHbLoro CBepasiHHA. 3Ha4eHHs AaHoro
KoedbiuieHTa HaBegeHi B Tabnuui 12.9.
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Tabnuua 12.9 — 3HaveHHs NokasHuKiB ks Ansa Bupasis (12.53) i (12.54)*

Kpok ** Ker
3 nonepegHimM cBepaniHHAM Bes nonepenHbLOro cBepAsiHHA
a, = 14d 1,0 1,0
a|=12d 0,925 0,925
a,=10d 0,85 0,85
a=9d 0,8 0,8
a,=8d 0,75 0,75
ai=7d 0,7 0,7
ai=5d 0,5 -

* Ha ocHosi Tabnumui 8.1 ACTY-H B EN 1995-1-1.
** JliHiNHa iHTepnonauia BenuYnHN kg AONYCKAETbCA ANS KPOKY MDK 3a3HaYeHUMU 3HAYEHHSAMU; KPOK a4 — SK
nokasaHo Ha pucyHky 12.9 B.

0) HaBaHTaXXeHNX BMNOMNepPeK BOSTOKOH

AKWO UBAXM HaBaHTaXKeHi BNOMepeK BOJSIOKOH B OA4HO3pi3HOMY abo GaratospisHoMy 3'egHaHHAX
(pyicyHoK 12.9 6), TO po3paxyHKOBa KiflbKiCTb LIBAXIB N B KOXHOMY psfi Oyae JopiBHIOBATU (DaKTUYHIA
KifTbKOCTi LBAXIB N NPWY BUKOPUCTaHHI OOWHOYHMX LBAXiB, abO KiNbKiCTIO LBSAXIB BHaMyCcTOK, SK Oyrno
BM3Ha4eHo Y Bupasi (12.54). Npu Takomy HaBaHTaXKeHHi 3'€AHaHHA MOro Hecy4va 3a4aTHICTb Byae aopis-
HIOBATM MEHLLIN 3 BENTMYNH HECYYOI 34aTHOCTI PO3KONOBaHHS enemeHTa(-iB) nig Aieto po3TsaryBanbHOro
3yCUnns i HeCy4oi 30aTHOCTI 3'eQHaHHS, L0 0BUYNCITETHCS LUNAXOM NiACYMOBYBaHHS HECYYOT 34aTHOCTI
KpIiNUNbHUX enemMeHTIB.

C) HaBaHTaXXeHUX Nif KyTOM 4O BOMOKOH

AKLLO LBAXM B OQHO3Pi3HOMY ab0 6araTo3pizHOMY 3'eQHaHHi NoONepeyvyHO HaBaHTaXXEHi 3yCUIaM, sike
Ai€ nig KyTOM A0 BOMNOKOH, TO MOBMHHI 064MCrioBaTUCS CKNadoBi 3yCUIns B3GOBX i Brionepek BOMOKOH: (1)
CKragoBa po3paxyHKOBOro 3yCumns, Lo Ai€ B3O0BX BOSIOKOH, HE MOBUHHA MepeBuLLyBaTh HeCy4ol
34aTHOCTI, BU3HA4Y€eHOT 3 pO3paxyHKOBOro Yncrna LUBsAXiB B pagy; (2) cknagosa po3paxyHKOBOro 3ycunns,
LLIO Aie Bnonepek BOMOKOH, He MOBMHHA NEPEBMULLYBATU HECYYOI 30aTHOCTI.

— Ons1 3'e0HaHb Ha ckobax

[ns 3'eqHaHb 3 BUKOPUCTAHHAM CKOB N NPUMMAaETbCA TaknM, LLLO JOPIBHIOE NOABOEHIN KiflbKOCTi CKOO
y psay B3OOBX BOMOKOH. [N po3paxyHKiB BUKOPUCTOBYETbCS Bupas (12.53).

AKLLO KyT 6 MK BEPXHBOK YaCTUHOK CKOBW | HaNnpPsSIMKOM BOMOKOH AepeBuHmn binbe 30°, To cnig
KopuctyBaTucs Bupasom (12.53) 6e3 3miH.

Axwo kyT 6 meHwe 30°, Hecy4a 3gaTHICTb Y NonepevYHoOMy HanpPAMKy MHOXUTbCA Ha KoediuieHT 0,7.

Ons kinbkox ckob y psaay ngs BU3HAYaeTbca AK AN UBAXIB: Ans ckobu 3 ogHoro GoKy crif BMKO-
pucTtoByBaTu (12.53) sKwo 3 aBox 60kiB — (12.54).

— 0ns 3'e0OHaHb Ha 6osimax i Hazesnsix

a) HaBaHTaXXeHMNX B34OBX BONTOKOH

Ockinbkn GonTu/Hareni »OpCTKilWi HiX UBAXM abo ckobu, To Ans 3'eQHaHb 3 oAHierd abo ABomMa
NAOLMHAMK 3CYBY 3HUXXEHHSI HECYYOI 30aTHOCTI psiAy B3A0BX BOMOKOH MeHLUe. Po3paxyHKOBY KinbKiCTb
fonTie/HareniB y UbOMYy BUNAAKy Crig BU3Ha4YaTU 3 BUpPa3y:

n

n.. =min
ef n0,94 aq ,
13d

ne: ng,  — po3paxyHKoBa epeKTVBHa KinbKicTb 60nTiB abo Harenis B psy B3[JOBX BOIIOKOH;
a, — KpOK B6onTiB / Harenis B3gOBX BOJIOKOH;

(12.55)
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d — piameTp 6onTta/Harens;
n — po3paxyHkoBa (haKTUYHa KinbKicTb 60nTiB abo Harenis y paay B340BX BONTOKOH.

0) HaBaHTaXXeHMX BNOMNepeK BOSTOKOH
lMpn HaBaHTaXXeHHI BNoOMepeK BOMOKOH Y 3'€AHAHHAX 3 OAHielo abo ABOMa MNoLMHaMKU 3pi3y 3HU-
YKEHHS1 HECYY0i 34aTHOCTI HEe CNOCTEPIraeTbCs, OTXKE:

Ny =n, (12.56)

C) HaBaHTaXXeHMX Nig KyTOM 40 BOSIOKOH

Hecyu4a 3aaTHiCTb B30OBX BOSIOKOH ab0 Brnomnepek BOSTIOKOH MOBUHHA BU3HAYATUCH TaKMM XE YMHOM,
AK AN UBSAXIB Y BignoBigHoCTi 3 BuMoramn 12.5.5.16 — 12.5.5.18 uux Hopm. [Ans kyTiB 0°< a0 < 90° ngys
MOXe BU3HavaTUCs NiHINHOK IHTepnonsaLieto.

— 0151 3'e0OHaHb Ha 28UHMax
AKWo AiameTp rnagkol YacTUHM rBUHTa OOPIBHIOE 6 MM abo MeHLle, TO NpyU BU3HAYEHHI Ngs Crif,
3aCTOCOBYBaTU NpaBuna, sik 4ns UBsAXiB, a sKWwo Oinbwe 6 MM — npasuna, sk gns 6onTi..

12.5.5.20 Akwo 3'egHaHHA CXunbHEe A0 Ail KOPOTKOYACHMX 3HAKO3MIHHMX 3YCWilb, TO XapaKTepuc-
TMYHa Hecy4ya 34aTHICTb He byae 3MmiHBaTUCS.

Akwo 3'eAHaHHs cxunbHe A0 Ail 3HAaKO3MIHHMX 3YCWUIb, BUKIWKaHMX Oi€0 OOBroTpMBanmx HaBaH-
TaXeHb | HABaHTaXXeHb cepefHbOi TPUBANOCTI, TO XapakTepPMUCTMYHA Hecy4a 30aTHICTb 3'egHaHHA byae
3HMXKYBaTUCA. Y LbOMY BUMAAKY, SKLWO PO3paxyHKOBE 3ycunns B 3'€4HaHHI 3MiHIOE 3HaK Big po3TAry Ha
CTUCK, TO 3'€4HaHHSA MOBMHHO PO3Pax0OBYBATMCSA HA HACTYMHI 3yCUns:

Nieg = (Fieg +0.5F 4) (12.57)
Negg =(Fepq +0.5F £4) (12.58)

pe: Fygq — po3TAryBanbHe 3ycusns;
F¢ g — CTUCKarnbHe 3ycunns;
N; g4 — PO3paxyHKOBE PO3TAryBasbHe 3ycunns;

N; g4 — PO3paxyHKoBe CTUCKallbHE 3yCunns.
Y cbopmynax (12.57) Ta (12.58) 3Ha4eHHs 3ycurnb crig npunmMat 3a Moaynem 6e3 BpaxyBaHHs 3Haka.

12.5.5.21 Po3paxyHKOBE 3HA4eHHS Hecy4ol 30aTHOCTI MonepevyHO HaBaHTaXeHOro 3'€dHaHHs 3
MeTaneBuMM HarensamMu BM3Ha4YaeTbCa B NMPUMYLLEHHI, WO B 3'€AHaHHI pO3paxyHKOBa Hecyya 34aTHICTb
npu 3CyBi KpiNUMbHUX enemMeHTiB Byae 3aBxau nepeBuLlyBaT po3paxyHKOBY HeCydy 30aTHICTb, sika
BM3HAYaETLCA 3 BMpas3iB HECy4voi 34aTHOCTI AepeBVHM / NNMTU ANS BiANOBIAHWX TUMIB KPiMWMbHUX
€r1EMEHTIB.

12.5.5.22 Po3paxyHKOBE 3HA4YE€HHS HEeCcy4oi 34aTHOCTI MOnepeyvyHO HaBaHTaXeEHOro 3'eAHaHHs 3
MeTaneBMMM HarensiMu nig Aieto 3ycurb B3OOBX BONTOKOH BU3HAYAETLCS 3 BUPA3y:

k
Fopg = —od WRk Pk (12.59)
Tm
Ae: Kyog — NOmnpaBoYHUN KoedilieHT, o npuitMaeTbea 3 Tabnuui A.1. AKLIo 3'eaHaHHA BKIOYae
ABa [EPEB'sIHNX eNEMEHTa, TO 3HAYEHHS Ky oq 1 | Kyoq 2 MOBUHHI BU3HAYaTUCS SIK
kmod = \/kmod,1 kmod,2 ;
Yy — KoedilieHT HafiHOCTI 3a MaTepianom Ans 3'eHaHb, Lo NpUiMaeTbes 3a Tabuueto 6.1

umx Hopwm;
F, rk — XapaktepucTyHa Hecyya 34aTHICTb KPINWUIbHOrO enemMeHTa B MIIOLLMHI 3CyBY npw nore-
peYHOMY HaBaHTaXXeHHi, TOOTO HAaMMEHLLE 3HAYEHHSs!, OTPMMaHe 3 BiANOBIiAHUX BUPa3iB,
HaBeaeHux B Tabnuuax 12.1112.2.
[ins 3'eaHaHHs, WO CKNafaeTbesl 3 KifbKOX Iy PsfiB NOMEpeyHO HaBaHTaXEHUX KPIMUMbHUX ene-
MEHTIB, PO3TALLOBaHNX B3[OBX BOJIOKOH, KOXEH 3 AKUX BKITHOYAE N KPIMUIbHUX €IEMEHTIB OOQHaKOBOro
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pO3Mipy 3 OOQHAKOBMMM BiACTaHAMMW NPU PO3PaxyHKOBIN MILHOCTI KOXXHOIO eflieMeHTa B MIMOLLMHI 3CyBY

F, rd » PO3paxyHKoBa Hecy4a 3AaTHICTb 3'€iHAHHS B3AOBX BONOKOH F, ¢ py Oyae fopiBHIOBATH:

Fyef Rd =Nsp ot Nt FyRrd - (12.60)
[e: Ny — po3paxyHKoBa ePEKTMBHA KiNbKICTb KPIMUNbHUX eNeMeHTIB y paay 3'€qHaHHA B3[JOBX
BOJIOKOH;
Ngp = KINbKICTb MIOLWH 3CyBY B 3'€AHaHHI.
foy = KiflbKiCTb psigiB NONepeyvyHo HaBaHTaXEHUX KpinneHb.

12.5.5.23 Po3paxyHKOBE 3HA4YE€HHS HEecy4yoi 30aTHOCTI MONepevyHO HaBaHTAXEHOro 3'eQHaHHs 3
MeTaneBMMM HarensiMuy nig Aieto 3ycurb Bnonepek BONIOKOH Mae BU3Ha4YaTuUCs 3 4BOX YMOB MiLJHOCTI:

— MIUHOCTI AepeBUHN B pe3ynbTaTti PO3KOMNIOBAHHS MpY PO3TAry Bnornepek BOMOKOH (d4aHa ymoBa
onucaHa B 12.5.5.16 unx Hopm);

— TeKy4OCTi KpinunbHoro enemeHTa. ins Liel yMoBY/ Npu KinbkocTi psiAiB KPINWUbHNX €NEMEHTIB 1, ,
SKLLO KOXEH P BKNOYAE N KPIiNnUNbHUX enemMeHTiB O4HaKoBOro po3mipy, To

Fyef.rd =Nsp For NFyRa > (12.61)

Y sp ' pr v,
Re: F, ¢rrg — NPUHSATa pO3paxyHkoBa HECY4a 34aTHICTb KPINUMbHOMO eneMeHTa B NIOLLMHI 3CyBY Npw
MNOro nonepeyHoMy HaBaHTaXXEHHI Ta Al 3ycunb BNOMNepeK BOSIOKOH;
Nsp — KINbKICTb MAOLLMH 3CYBY B 3'€4HaHHi;
n — po3paxyHKoBa akTU4YHa KifbKiCTb KPINUNbHUX ENEMEHTIB Y KOXXHOMY pAay KPinUITbHUX
€eMEHTIB BNonepek BONTOKOH. AKLO BUKOPUCTOBYHOTLCS LBAXM BHAMYCTOK, TO n byae
OOPIBHIOBATM YMCHY LBAXIB BHAMYCTOK;
F,r4 — PO3paxyHkoBa Hecy4ya 34aTHICTb NOMEPeYHO HaBaHTaXXeHOro OAHOrO KPINWUMbHOro ene-
MEHTa B MIOLLMHI 3CYBY Mig Oi€to 3yCunb BNonepek BOSTOKOH.

[nga uBsaxiB i ckob d < 8 MM, a TakoX ANs LWypyniB 3 rMaakor 4YacTuUHOW d < 6 MM Hecy4va 34aTHICTb
Oyae Takolo X, K 4N KpinunbHOro eneMeHTa nig Aieto 3ycunb B3JOBX BOMOKOH. [Anga 6onTiB i Harenis, a
TakoX OS5 rBUHTIB d > 6 MM i LuBAXiB d > 8 MM B 3'€AHaHHAX 3 BUKOpUCTaHHAM LVL Hecy4va 3gaTHICTb, WO
BM3HA4YaeTbCsA 3 BupasiB Tabnuup 12.1 i 12.2, NOBUHHa BM3HA4YaTUCb 3 ypaxyBaHHAM 6.2, e xapak-
TEPUCTMYHA MILHICTb NPV BAABMOBaHHI AepeBuHM abo LVL y 3'egHaHHi 4OPIBHIOE:

f
h,0k (12.62)

fh,90,k = P
90
[na gaHoro BunagKy po3paxyHKoBa Hecyya 34aTHICTb 3'eQHaHHS Fvyefy Rd » HABaHTaXXeHoro Bronepek
BOJIOKOH, Oyae BM3Ha4YaTUCh:

F
Feq g =mind 0F9 (12.63)

\%
v,ef ,Rd

Ae: Fgg gy — PO3paxyHKoBa Hecy4a 34aTHICTb, LLO BU3HAYaeTbes 3 Bupasy (12.1).

12.5.5.24 Mpwn po3paxyHKy OepeB'ssHUX KOHCTPYKLIiM 3a rpaHUYHMMM CTaHaMM HeCy4oi 34aTHOCTI Ta
eKkcnnyaTtauiHoi NpuaaTHOCTI 3i 3'€AHaHHAMKN HarenbHOro TUMy NOBUHHI BpaxoByBaTWUCS NiaaaTnmBICTb
3'edHaHb, AKi BNIMBAKTb Ha PO3MNOAin 3yCuib MiXX eNeMeHTamMn KOHCTPYKUii. 3MilleHHs y 3'eqHaHHAX
BY3I1iB KOHCTPYKLIT NOBMHHI BpaxoByBaTUCs Npun Byab-KOMY po3paxyHKy nepemilieHb KOHCTPYKLii. Benu-
YMHaMU, LLIO JO3BOSAIOTL BPAaxoByBaT MOAYI1b XXOPCTKOCTI TakuX 3'€4HaHb, NPy po3paxyHKy AepeB'aHnX
KOHCTPYKLiN 3@ rpaHUYHUMK CTaHaMm ekcrinyaTalinHol NpuaaTHOCTI € 3Ha4eHHA Moy s KOB3aHHA K,
a npu po3paxyHKy 3a rpaHUYHMM CTaHaMun ekcniyaTauinHoi npugaTHocTi — K, .

Bupasn 3 Bu3HaveHHsa K, HaBeaeHi B Tabnuui 12.10.
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Tabnuusa 12.10 — 3HaueHHs K, , H/MM, Ans KpinunbHUX enemeHTIB y 3'eHaHHsAX "aepeBuHa-
nepesuHa" i "gepeBnHa-NIMTa Ha OCHOBI AepeBUHN"

Tun BUKOPUCTOBYBAHOIO KPIMUIbHOro efieMeHTa Moaynb koB3aHHA no SLS, K,
LiBsaxu:
- 1,5 40,8 /
— 6e3 nonepeaHbLOro cBEpAMiHHS; Pm d /30
— 3 nonepeaHiM cBepaniHHAM p,1n'5 d/23
Ckobu o8 %880
1,5
Wypynu P, d/23
BbonTu 3 3a3opamu i 6e3 3a3opis*® p,1n’5 d/23
. 1,5
Hareni Py d/23
* [lonycku Ha 3a3opu Ang 6onTa NoBUHHI OyTW AoAaHI A0 3MilLEHHS 3'€QHaHHS.

12.5.5.25 3HaueHHs K, 3anexuTb Bia AiaMmeTpa KpinurbHOro enemeHTa d, MM, i cepeHboi ryCTUHK
Pm> Kr/M3, maTepiany 3'eiHaHHA. AKLO 3'€QHaHHSA CKMaAaeTbCA 3 €NEMEHTIB 3 PI3HOK YCTUHOW P, 1 1P ,2,
TOp,, , AKE MOBUHHO BUKOPUCTOBYBAaTUCS Yy BUpasax tabnuui 12.10, 6yae BusHavatucb HaCTYMHUM YNHOM:

Pm =+/Pm1Pm2 - (12.64)

12.5.5.26 3aranbHa BenuYMHa MUTTEBOTO 3MILLEHHS Y 3'€QHaHHI U,y , WO CKNaaaeTbca 3 OBOX
€MeMEeHTIB, [JOPIBHIOE CYMi 3MiLLIEHb Uj,4 B €nemMeHTi 1 i u;,q» B enemeHTi 2 (pucyHok 12.10).

Uinst = Uinst1 + Uinst2 - (12.65)
AKLLO eneMeHTN MaloTb OHAKOBI XapaKTepUCTUKK, TO
Uinst = Uinst1 + Uinst2 = 2Ujnst2 - (12.66)

£AKLWO 0AMH 3 eneMeHTiB BUrOTOBIIEHUN i3 cTani, TO 3CyB B CTarieBOMY efleMeHTi JOPIBHIOE HYMt0, a B
€MNeMEeHTi 2 CTaHOBUTb U, - 10/i 3arasnibHa BenunyrHa 3cyBy B 3'€HaHHi [JOPIBHIOE:

Uinst = 0 + Ujnst2 = Ujnst2 - (12.67)

Ona 3'egHaHb "cTanb-gepeBnHa" MUTTEBE 3MilLleHHs1 Oyaoe CTaHOBUTWU MOMOBUHY 3HAYEHHNA B 3'€d-
HaHHi "OepeBunHa — gepeBuHa". ToMy iX XXOPCTKICTb Oyae TeopeTMYHO AOpPIBHIOBATU NOABIMHOMY 3Ha-
YEeHHI0 MoAynsa KOB3aHHA 3'€[HaHHA "AepeBuHa — aepesuHa", T06T0 2-K,,,. . Lle € HabnukeHHAM [0
peanbHOl NoBefiHKU 3'€dHaHHS, OCKINIbKM HE BPaxOBYETbCH 3a30p MK KPINUIMbHWUM i cTanesuMm erne-
MeHTamn. OBGepTaHHA KpPiNUbHOrO efieMeHTa B CTarieBOMY efleMEHTI | TEKYYiCTb CTaneBoro efieMeHTa
HE BPaxoBYIOTbCH, L0 NPU3BOANUTL [0 3aBMULLEHHSA XOPCTKOCT. Moayrnb Ans po3paxyHKiB 3Ha4eHHs K|, i
"6eToH-AepeBuHa" Moxe npunmatnca 2 - K, . ; GKLLO pO3paxoBYETbCA KOHCTPYKLS, YyTnvBa 4O BiAXUIIB,

ser?
pekomMeHOyeTbCA BUKOPUCTOBYBATU MEHLLi 3HAYEHHS.
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F FT
A At
Iepesuna Cranesa
MIacTHHa
Ilepesnia Hepesuna
IminieHns B enementi |
N 3MinieHHs B enemMenti |
| Ujpst | —H'_- T J],OpiBHlUC 0
- | T -\—— T i i e ‘ Ujper 2
,If NSt &
\ !.‘Iifl'.\'f .? ¥ . .
/ 3mimenna B enementi 2
| / 3MinieHHs B eneMenTi 2

Fl
a 6
a — HaBaHTaxeHe 3'eAHaHHA "OepeBunHa-gepeBunHa”; 6 — HaBaHTaXKeHe 3'egHaHHA "cTanb-gepeBnHa”

PucyHok 12.10 — MuTTEBI 3MiLLEeHHA B 3'€QHaHHI

12.5.5.27 [Mpu BM3HAYeHHi HeCy4Ooi 34aTHOCTI 3'€AHaHHS 3 AeKiflbkoMa MeTaneBUMU KpinumibHUMU
efneMeHTaMmn HareflbHoro TUMy y BMpasi Hecy4oi 34aTHOCTI By3fa BUKOPUCTOBYETbLCA PaKTUYHE YMCNO
KpIiNUMNbHUX eneMeHTIB n 3'€QHaHHsA, a Npy 0BYUCNEHHI HECYYOl 34aTHOCTI B34OBX BOMOKOH Mae BUKO-
PUCTOBYBAaTUCA PO3PaxXyHKOBA KiNbKICTb KPIMUIbHUX ENEeMEHTIB Nyr. He3anexHo Bia KyTa HaBaHTaXXeHHS
no BiAHOLUEHHIO OO0 BOMOKOH ANs 3'€4HaHb 3 ofHielo abo ABoma NrowMHamMu 3CyBY PeKOMeHOYETbCS
3aBXau BUKOPUCTOBYBATU (DAKTUYHY KiNbKICTb KPIMUIbHUX €MEeMEHTIB n.

3HavYeHHA MoayNnsA KOB3aHHSA 3'efHaHb, WO MICTATb N KPINWUMbHUX €reMEHTIB Y MNMOLWMHI 3CyBY
(Kser.sc — AN 0OHO3PI3HUX, Kgq, 4 — AN BaratospisHux 3'eAHaHb) BU3HAYaOTLCS:

a) Ans 3'e€QHaHHS, WO CKNagaeTbCs 3 N KPINUIbHUX eNeMEHTIB 3 OAHIE NIOLWMHOI 3CYBY (PUCYHOK
12.11 a);

Kser.sc = NKser , (12.68)

6) ons 3'eQHaHHSA, WO CKNaaaeTbCs 3 N KPINUMbHUX eNeMEHTIB | ABoMa NMoLMHaMm 3cyBY (PUCYHOK
12.11 6);

Kser,dc = 2nKser , (12.69)
B) 4N By3na 3 ABOMa 3'e€HaHsAMM 3 OL4HIE€0 NIIOLWUHO 3CyBY (pUCyHOK 12.11 B);
Kser,sc = 1/(1/Kser,sc1 +1/Kser,scz) ’ (12.70)
r) Ang By3na 3 gBoma 3'egHaHHAMM | ABOMA NNoLmMHamMmn 3cyBy (pucyHok 12.11 r);
Kser,dc = 1/(‘]/Kser,dcﬂ +1/Kser,d02) ’ (12.71)
ne: Ky,  — MOAynb KOB3aHHS 3'eAHaHHA ANSA OAHIET NMNOLMHA 3CYyBY;,
Ksensc — MOAyIb KOB3aHHS 3'€4HaHHS ANS OAHIET NMAOLWMHM 3CYBY;

Kser,dc — MOAyIb KOB3aHHA 3'eqHaHHS Ans ABOX NIIOLWMH 3CYyBY;,

Kser sc1 — MOAYNb KOB3aHHSA 3'€HaHHA 1 ANA OAHIET MNOLWMHM 3CYBY Y BY31i OPIBHIOE Ny K, ;

Kse,,Scz — MOJyrb KOB3aHHA 3'€AHaHHA 2 AN oAHIET NMOLWMHN 3CyBY Y BY3i JOPIBHIOE Ny K, ;
Ksendc1 — MOAyIb KOB3aHHs 3'€AHaHHA 1 Ans ABOX NMOLMH 3CYBY Y BY3ni OPIBHIOE 214 K, ;
Kser.dct — MOAYNb KOB3aHHS 3'€AHaHHA 2 ANsi ABOX NIOLLWH 3CyBY y BY3ni, JOPIBHIOE 2N, K, -
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[[Bi IIOLIHHK 3CYRY

Fr2

Opna mwiowmHa 3cysy

E F EnemenTn
F JICMCHTH - ](p] TJICHHS
-— ; KpinieHus

= F/2

] ] p——] ——

EneMgHTH
KpITLTEHHA
3'enHaHHA | 3'eqHanud |

A= cce il e e e =t

JICMCH
KpIIUICH

EnemguTi
KpiTUTCHHSA

HIP
T
3]l

L 3'eqnanna 1 1 L 3'ennanns 2 |

a — 3'€[JHaHHs 3 O[HIEI0 NIOLLMHOI 3CYyBY; 6 — 3'eAHaHHA 3 ABOMA MMoLMHaMu 3CyBY; B — By30I 3 IBOMA 3'€AHaHHAMM
3 OfHi€l0 MIOLLMHOIO 3CyBY; I — BY30JS1 3 ABOMA 3'€AHaHHAMM 3 ABOMA NIIOLMHAMM 3CYBY

PucyHok 12.11 — Cxemu 3'egHaHb i By3niB 3 OAHI€0 | ABOMA NSOLWMHAMKN 3CYBY

12.5.5.28 [1ns 3'egHaHb 3 O4HUM KPiNUAbHUM €fTEMEHTOM i OOHIE0 NITOLLNHOK 3CYBY BENUYMHA 3CYBY
BU3HAYaETLCA 3 BUPA3Y:

Uinst = +C, (12.72)
ser
pe: F — HaBaHTa)XXEHHS, WO Ai€ Ha 3'eQHaHHS 3a NepLUMM rPaHUYHMM CTaHOM;
Kser — MOAYIb KOB3@HHS KPINUMbHOTO efieMeHTa B MIOLLMHI 3CYBY B eKCryaTauiiHiX yMoBaXx;
c — 3a30p (gonyck), AKMN NpurUMaeTbea ana 6ontis 1 Mm.

12.5.5.29 AKWO KOHCTPYKLIA 3HaXoOMTbCA Nif i€l XapakTePUCTUYHOMO NOCTIMHOMO HaBaHTaXXEHHS
Gy , BOMIHYKO4OTO XapaKkTepUCTUYHOTO HaBaHTaXeHHS Qy 4 | CynyTHIX He3anexHux XxapakTepucTUHHNX
3MiHHUX HaBaHTaXeHb Q ; , TO PO3paxyHKOBe HaBaHTaXeHHs F, , Ailoye Ha 3'€[AHaHHs, 3a rpaHnYHUMK
CcTaHamn SLS BM3Ha4YaTMMETbCHA 3 PO3paxyHKy KOHCTPYKUIi nig Aieto kombGiHauii xapakTepuCTUYHOro
HaBaHTaXXeHHs, TOOTO:

n
Fg =Gk + Q1+ D Woi Qi (12.73)
i=2
Re Wo; — KoediuieHT noegHaHHA B koMOiHaLii Nig gieto 3MiHHOro HaBaHTaXXEHHS Qk,,- .

[na BM3HayeHHs KiHUeBOI Aedopmalii 3'eQHaHHA B JAHOMY MeTOZi po3paxyHKy MOBMHHI Bpaxo-
BYBaTUCH 3aNeXHOCTI XapakTepUCTUK MaTepianiB Big Yacy 9K caMux eNeMeHTIB 3'€4HaHb, TaK | efleMeHTIB
KOHCTPYKLUi.
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12.5.5.30 [Ina KOHCTPYKLUiN, SKi BKMOYaOTb €NeMeHTU, KOMMOHEHTU | 3'€dHaHHs 3 OOHaKOBOK
noBeiHKOK MpuY MNOB3Y4OCTi, KiHLeBa AedopMaLlid BU3HAYAETLCA 3aCTOCYBaHHAM KOMBIHOBaHOT xapak-
TEPUCTUYHOI i KBa3iNOCTINHOI KOMGiHALiT BNAMBIB Ha KOHCTPYKUit0. Y AaHOMY BUMAAKy pO3paxyHKoBe
HaBaHTaXXEHHA Ha 3'€QHaHHS 3 XapaKTepUCTUYHOI KoMGiHauUii F,; , BU3HAYaTUMETLCA 3 PO3paxyHKy
KOHCTPYKLUi nig Aieto KOMBIHOBaHOI XapakTepuUCTUYHOI | KBa3inoCTiMHOT KOMOiHaLin, TOOTO:

Foa = Gic(1+Kger ) + G 1(1+W 2 1Kger ) + G i (Wi +W2iKder ) (12.74)

Re Wy — KoeqilieHT NoeaHaHHS Ansl KBas3inoCTiMHOMO BNSIMBY i KBA3IMOCTINHOI KOMbiHaLiT;
Kgef — KOEilieHT aedopmalii Ana AepeBuHn | matepianis Ha ii OCHOBI A NPaKTUYHO MOCTINHNUX
BMNAMBIB, KU BU3Ha4YaeTbea 3 Tabnuui A.2;
Gk, Qi 15 Qy;— Bynu BU3HaYeHi BuLLe.

12.5.5.31 Y upomy Bunagky kiHuesa Aedpopmauist Ug, 3a rpaHUYHUMK CTaHaMu ekcrnyarauiiHoi
NpuMaaTHOCTI 3'€QHaHHA 3 OAHIE0 MMOLLMHOK 3CYyBY B KOHCTPYKLIT, SKi BKMOYAE eNeMeHTN, KOMMOHEHTH i
3'eHaHHSA, O MalTb OQHAKOBI XapaKTEPUCTUKN NOB3Y4OCTi, Oyae CTaHOBUTMK:
F
_ 'cd
Ujnst _K—+c ,- (12.75)
ser

Bupas (12.75) 3acTtocoByeTbCA ANS CTAaTUYHO BU3HAYEHUX KOHCTPYKLUiA (Hanpuknag, dpepm 3 wap-
HipHUMM By3namm) i SKLLO 3'€4HaHHA MalOTb He CniBnagatodi 3 efieMeHTaMm XxapakTepUCTUKA MOB3Y4YOCTi.

12.5.5.32 [Npun po3paxyHKy KOHCTPYKLIA 3 BUKOPUCTAHHAM NPOrpaMHUX KOMMIEKCIB NoBediHKa npu
3CyBi B 3'€4HaHHAX MoOxe OyTM BpaxoBaHa BBEOEHHAM fiHIHO MPYXXHOrO MPYXWHHOrO enemMeHTa B
KOXXHOMY 3MiHEHOMY 3'€HAHHI 3 OCbOBOH >KOPCTKICTHO, LLIO AOPIBHIOE MOMEPEYHIN XXOPCTKOCTI 3'€QHaHHS.
Takoxx MOXyTb OyTVM 3MOAENbOBaHi NPYXMHHI €NeMEHTU 3 KPYTUIBHOK >XOPCTKICTHIO, O iMiTye Hanis-
YOPCTKY NOBEAIHKY NPW KPYYEHHI.

13 NPOEKTYBAHHSA OEPEB'AHUX KOHCTPYKLIA

13.1 3aranbHi NOMOXeHHA 3 NPOEKTYBaHHA AepPeB'AHUX KOHCTPYKLiN

13.1.1 Npwn npoekTyBaHHi 4epeB'AHNX KOHCTPYKLi HEOOXiAHO BpaxoByBaTW: KNnac yMOB eKkcrnyaTau,ii,
Knac BOrHECTINKOCTi KOHCTPYKLiM Ta rpynu NOLUMPEHHS BOMHIO MO HUX, @ TaKOX MOXIMBOCTI MaTepianbHOl
Ta BUPOOHUYOI 6a3u, ska 3abe3neyye BUrOTOBNEHHS KOHCTPYKLN.

13.1.2 [Ins Bcix BuaiB byaiBenb pekoMmeHOyeTbCa npuimaTit:
— KPOK iepeB'sHNX KPOKBAHUX Banok i gepm, pam i apok 3 m 1a 6 m;
— naHeni Ta NAUTN OropoaXyBarnbHUX KOHCTPYKLIN WwnpuHoto 1,2 M T1a 1,5 M, OBXMHOK 3 M Ta 6 M.

13.1.3 Bubip KOHCTPYKTMBHOI CXemMun N 3aranbHe KOMMOHyBaHHSA OyaiBni MOBUHHI 3abe3nevyBaTtu
HeoOXiAHYy HafiViHICTb KOHCTPYKUIT NPOTAroM MPOEKTHOro CTPOKy ekcrnyaTadii. Ocobnusy ysary cnig
NpuainaTv 3abesneyeHH0 NPOCTOro M HaneXHoro BiABeAEeHHS BOOW 3 MOKPWUTTS, Bigdawuum nepesary
OesnixTapHMM po3B'A3kaM MOKPUTTIB i3 30BHILUHIM BOAOBIABOAOM, 6e3 nepenagiB BMCOT napaneTiB i
HaaO0yadoB, WO CNpUsitoTb YTBOPEHHIO CHIrOBUX 3aHOCIB, NPOTiKaHb i 30H BPpaXXeHHs rHunto. MNokputTts 3
AepeB'sAHMMMN KOHCTPYKLISIMU NOBUHHI ByT 0OOB'SI3KOBO BEHTUNBOBaHWMU, AOCTYNHUMMW ANS OrNSAAY i
BMKOHAHHSA PEMOHTHO-MPOMINaKTUYHMX POBIT; HE MOBUHHI YTBOPKOBATUCS MICTKM XOrody, 0cobnumeo B
KapHM3HUX i rpebeHeBMX By3nax, y WBax i CNOMYYEHHAX HECYUYMX I OrOPOLKYBaSlbHUX KOHCTPYKLIN.

13.1.4 HeoOxigHa TicHa yB'a3ka 6yaiBenbHOI i TEXHOMOrYHOT YaCTUH MPOEKTY 3 METOK BUKITHOUEHHS
MOXIMBOCTI NeperpiBaHHA 11 3BOSIOXKEHHS KOHCTPYKLIiNA, a TakoX He nepenbadeHoro npoektomM Bibpa-
LiHOrO 1 AMHaMIYHOro BNIIMBY Ha HUX. [10 KOHCTPYKLN He MOBUHHI NiaBilyBaTUcsa abo po3TalloByBaTUCS
nobnmay HMX Hei3onboBaHi rapsyi TpybonpoBoau, kKanopudepy NOBITPSIHOTO ONaneHHs.

13.1.5 [pn npoekTyBaHHi AEPEB'SHUX KOHCTPYKLUIN Crnig npuginaty ocobnuBy yBary: ymMOBam
eKkcnryartauii 3a xapakrepuctukamv TemnepaTypHO-BOSMOrNCHUX BMNSMBIB, 3@ NPUPOLHOI0 JOBrOBIYHICTIO
BignosigHo go Bumor LOCTY EN 350-2 gns KOHKPETHOro knacy ekcnnyatauii, yCTaHOBNEHOro B
OCTY EN 335-1, OCTY EN 335-2 i ACTY EN 335-3, 3a aHTuKopoO3itHOw CcTinkicTio. Cnig yHukatu
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3aCTOCYyBaHHSA AePEeB'AHMX KITEEHNX KOHCTPYKLIN Yy ByANHKaX, 3a yMOBaMK ekcrnyaTtauii SKux piBHOBaXKHa
BOIOTiCTb EPEBVHUN BUABNSAETLCS HUXYE 3a[aHOI NMPU BUrOTOBIEHHI.

13.1.6 Npun npoekTyBaHHi KOHCTPYKLIN i 0COBNMBO iX BY3noBuKX 3'eqHaHb crnig nepeabavatu nepe-
BiPKY Ha TPAHCMOPTHI N MOHTaXHi HaBaHTaXXeHHs. Y pobouin AoKyMeHTaLii BKadyBaTu Micud i cnocobum
CTPOMyBaHHSA, a 3a HeOOXiAHOCTI — MICLIEBI MOCUMNEHHS Mig Yac NepeBe3eHHs, KaHTYBaHHA Ta nignomy
erneMeHTa KOHCTPYKLUIT.

13.1.7 Cnocobu TpaHCMOPTyBaHHSA, CKragyBaHHS, YKPYMHEHOro CKMadaHHSA i MOHTaxy, Lo BMfu-
BalOTb Ha KOHCTPYKTUBHE PilLIEHHS, 3aXMCTy AepeB'aHMNX KOHCTPYKLIiM Big KOpPO3ii 1 BOrHIO NOBUHHI ByTH
3asganerigb BU3HaYeHi Ta NnpeacTaBrieHi B NPOEKTi BUKOHAHHS PObiT.

13.1.8 Benuky yBary npu npoekTyBaHHi cnig MpUAINATXU NPOCTOPOBIN XXOPCTKOCTI Ta CTINKOCTI
KOHCTPYKLiN, WO 3abe3ne4vyeTbCa NOCTaHOBKO BiMOBIOHMX 3B'A3KIB KOPCTKOCTI.

13.1.9 MNpwu npoekTyBaHHI AepeB'aHNX KOHCTPYKLi NOBUHHI ByT nepeabayeHi KOHCTPYKLiHI 3axoam
ans:

— nonepemxeHHs 6e3nocepeHbLOro 3BONOXKEHHS 4EPEBVHUN KOHCTPYKLiN aTMOochepHUMY onagamu,
I'PYHTOBMMM | TanMMu Bogamu, ekcrnyaTauinHuMu i BAPOOHUYMMM BOAAMU;

— nonepeakeHHs1 NPOMEpP3aHHs, KaninsapHOro i KOHAEHCaUiMHOro 3BOSMIOXEHHSI OEePEBUHM KOHCT-
PyKUIN;

— CUCTEMATUYHOI NPOCYLUKN OEPEBUHN KOHCTPYKLN LUNIAXOM CTBOPEHHSA OCYLLYBarbHOro Temnepa-
TYPHO-BOJIOTICHOTO peXMMy (NpMpoAHa i NPMMYyCOBa BEHTUMALIS NPUMILLEHHS, BNALUTYBAHHS Y KOHCT-
PYKLUiX Ta YacTnHax OyanHKIB ocyLlyBanbHUX NPOAYXiB, aepaTopiB).

13.1.10 Hecyui oepeB'sHi KOHCTPYKLUIiT (hepmu, apku, 6anku ToLLo) NOBMHHI BYTK BigkputuMmmn, obpe
NPOBITPIOBaHMMU, 32 MOXITMBOCTI 4OCTYNHUMW AN OrNSAY, a TakoX AN NPoBeAeHHSA NpodinakTUYHOro
PEMOHTY, L0 BKINOYAE POOOTH 3 XiMIYHOrO 3aXUCTY €NeMEHTIB KOHCTPYKLLIN.

13.1.11 B onantoBaHux ByauMHKax i cnopyaax Hecydi KOHCTPYKLIT cnifg po3TalloByBaTH Tak, LOG BOHM
uinkom nepebysanun abo B Mexxax onantoBaHOro NpuMilleHHd, abo no3a HUM.

HonyckaeTbca 3a BiANOBIAHOro 06r'pyHTYBaHHSA pO3TaLLOBYBATK HECYYi AePeB'aHi KNeeHi KOHCTPYKLIT
(Oanku, pamn, apku) 4acTKOBO Yy CepeauHi onarnoBaHOro NPUMILLEHHS, @ YacTKOBO 30BHI. [pn uboMy
KOHCTPYKLUiI NOBMHHI MaTW NPSMOKYTHUIN CYLiNTbHUA NONepeYHnii nepepis i MOCUNEHNIN 3axXMCT Y MiCLsX
nepeTuHaHb OropoAXKYBanbHUX KOHCTPYKLiMA (CTiH, NEPEKpPUTTIB, MOKPUTTIB) BiO 3BOJIOXEHHS i Biopyw-
HyBaHHS.

13.1.12 He ponyckaeTbCcs 3aknageHHsa MosiciB, OMOPHUX i NMPOMDKHUX BY3MiB, KiHUIB enemMeHTiB
peLiTkn oepM y TOBLLY CTiH, CMOMYYEHMX MOKPUTTIB ab0 ropuLLIHUX NEPEKPUTTIB.

OnopHi YaCTUHM HECYyUMX KOHCTPYKUIN (dbepm, apok, 6anok) Npy po3MilLLeHHI iX Y THi3gax kam'sHuX
CTiH MOBWHHI BYyTK BigkpuTi. He [O3BONSETLCA 3alinapoByBaTW Harfyxo 3a30pW MK CTIHKaMW THi3g i
ONOPHUMM YaCTUHaMMU KOHCTPYKLiM LLernoto, po3yYMHOM, repMeTU3yUYMMmn maTepianaMmm ToLLO.

Y 30BHILLUHIX KaM'SHUX CTiHaxX onantoBaHUX OYAUHKIB i cnopyd, a TakoX Y BHYTPILLHIX CTiHaXx, Lo
pO34iNsATL OnantoBaHi NpuMilleHHa OyaiBni, CTIHKM THI34 cCrnig yTennioBaTu BigNOBIAHO OO Tenso-
TEXHIYHOrO PO3paxyHKy, LWOB YHUKHYTH iX NPOMEepP3aHHS.

13.1.13 [ns Hecy4nx KOHCTPYKL, WO MaloTb Ha onopax MeTanesi ONOpPHi YacTuHM (pepmu, apku
TOLO), ONUPAHHSA Ha 30BHILLUHI KaM'aHi CTiHM onantoBaHMX OyauHKIB i cnopyn i3 3arnMONMHHAM rHi3g He
OOMycKaeTbCca Yepe3 Hebeaneky BMMafaHHSA KOHAEeHcAaTy Ha MeTan. Taki KOHCTPYKUii cnig onvpaTtu Ha
3ani3ob6eToHHi onopw (KOMOHK), NIASCTPU CTiH i iHLWWI onopwu, WO BUCTYNaKTb Y cepeanHy NpUMILLEHHS.

13.1.14 Y micusix onMpaHHs HECYYMX KOHCTPYKLIA Ha dpyHOAMEHT, KaM'sHi CTiHW, NiNAcTpu, 3ani3o-
GETOHHI KOMOHM MiXX 4EePEBUHOK KOHCTPYKLIN i OinbLl TENONPOBIAHMM MaTepianom onopwu cnig posta-
LIOBYBaTU rgpoi3onsLinHi NpoKnagku.

AKLLO OonopHa YacTMHa HeCy4YMX KOHCTPYKLIN BCTAHOBIIOETLCA Ha AepeB'sHi Nigknaaku (nogyLuku),
OCTaHHi TakoX crif BigokpemmnoBaTy Big GinblU TENMONPOBIAHOrO MaTepiany onopu rigpoisonauinHMmm
npoknagkamu. lMigknagku (NogyLlKn) NOBUHHI BUrOTOBMATUCHA 3 AepeBUHU TBepauX NUCTAHUX nopig i
KOHCepBYBaTUCS HE3MUBHOK abo BaXXKO3MUBHOI 6i03aXMCHOK CYMILLILLILO.
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13.1.15 lpu ekcnnyaTauil KOHCTPYKLiA B YMOBaxX, e MOXNVBE BUMafaHHS KOHOeHcaTy Ha meTa-
NEeBMX NOBEPXHSAX, CNiA BXUBATK 3axX04iB LLOAO 3anobiraHHSA 3BONTOXKEHHIO AEPEBUHUN B MiCLAX KOHTaKTY 3
MEeTaneBUMM KpPinUITbHUMK enieMeHTaMn (Haknagkm, KyTouku, wanbu nig 6onty towo). Ana uboro mix
AEepEeBMHOI0 | MeTaneBum eneMeHTOM Chif po3TalloByBaTH rigpoisonAUiiHuia Wwap (MacTuKy, NPoKNaaky 3
PYMAOHHMX Figpoi3oNaUinHNUX MaTepianis, enacTuyHi Npoknagkn abo yLinbHoBanbHi CTPIYKN).

13.1.16 lMpu posTallyBaHHi AepeB'aHNX paM, apoK i CTOSKIB (KOMOH) y cepeAuHi npuMilleHb obpi3
Onopwu Criig BNalITOBYBaTU Ha Takiln BUCOTI Bif piBHA nignoru, Wwob y npoueci ekcrnnyarawii Buknioyvanacs
MOXXIMBICTb 3BOJTOXXEHHS OMOPHOro By3na.

AKLLO onopHa YacTuMHa Hecy4oi KOHCTPYKLii nepebyBae Ha BigKpUTOMY MOBITPi, 06pi3 pyHOAAMEHTY
NoBUHeEH OyTW BNaLITOBaHWIA Tak, LWo6 3abe3nevyBaBcs LWBMAKE BiABEAEHHS BOAW, LLIO MONadae Ha HbOro
y BUMAAI aTMOCepHMX onagis, i BUKHOYANoCcs 3aTONSIEHHS OMOPHOro By3na AOLOBMMW Ta Tannmu
BOAAMMU.

13.1.17 Y 6yguHkax i cnopyaax Apyroro Knacy ekcnnyarawii, a TakoXx 3 arpeCMBHUM CepeaoBULLEM
Hecydi AepeB'sHi KOHCTPYKLilI MOBMHHI MaTtu CyUiflbHUI Nepepi3 i MiHiManbHe 4YnCro MeTaneBux erne-
MEHTIB.

13.1.18 Hecyui KOHCTPYKL,i, WO eKcnnyaTytTbCa Ha BiAKPUTOMY MOBITPI, MOBUHHI MaTtu CyLinNbHUA
MacuBHWI NMonepeyvHnin nepepis i BUrotoBnatuca 3 6pycis, kpyrrnoro fnicy abo i3 KneeHol gepeBuHN.
KoHcTpykuii i3 ©pyciB abo kpyrmnoro ficy cnig NpoekTyBaTh 3 3a3opaMu Midk efieMeHTaMm nosa 3o0Hamu
3'eQHaHb, siKi CNPUSAOTL OiNbLU LWBUAKOMY BUCUMXaHHIO AEPEBUHM B NPOLLECi ekcnnyaTadii.

Y BiAKpUTMX cnopygax HeobXigHO MakCumarbHO BMKOPUCTOBYBaTW 3acobu, Lo 3axualoTb gepe-
B'sIHi eeMeHTN KOHCTPYKLIN BiJ NPSAMOro NoTpanmsHHS Ha HUX aTMOCEepHOi BOMNOru.

13.1.19 [Ins 3axucTy Big aTMOC(epHMX onapjis BiOKPWUTI ropu3oHTanbHi Ta NoXuni rpaxi Bigno-
BiJanbHUX HECY4MX KOHCTPYKUiM chig 3axuwiaTtv goLKamu, KOHCEPBOBAHUMU BiO3aXMCHOK CYMILLLLIO,
KO3MpKaMu 3 aTMOCepo- i KOPO3iMHOCTINKOro Martepiany.

13.1.20 OnopHi YacTVHWU Ta BY3rOBi 3'€4HAHHA HECYYMX KOHCTPYKLIM, O eKCniyaTylTbCa Ha Bia-
KpuTOMY MOBITPi abo B ByaAnHKax 3 MigBULLEHOIO BOSONICTHO, CMig NpoeKkTyBaTh TakMM YMHOM, LWOO6 KiHLi
ernemMeHTiB 6ynu, 3a MOXNUBOCTI, 4OBpe NPOBITPIOBAHUMU | Manu MiHiMarnbHy MAOLLY KOHTaKTy 3 MeTa-
nom. Cnig yHMKaTV BUKOPUCTAHHS FMyXUX MEeTaneBmMX OMOPHUX YaCTUH MPU ONMUPaHHI HECYYMX KOHCT-
PYKUi Ha doyHAAMEHT, y rpebeHeBMX By3nax apok, pam TOLLO.

13.1.21 [lepeB'siHi NOKpUTTA Cnig NPOeKTyBaTK, SK NPaBuUo, 3 30BHILLHIM BigBeOEeHHAM BOAM.
BnawwtyBaHHA po3)XOMno0OKiB y CNOMyYEHMX NOKPUTTSAX HE LOMNYCKAETHCS.

13.1.22 B oropompkyBanbHMX KOHCTPYKLiSIX onantoBaHMX OyAMHKIB i cnopyd NOBUHHE OyTW BUKIO-
YyeHe BOSIOroHaKonMyeHHs B NpoLeci ekcnnyaTauii. Y naHensx CTiH | nnuTax nokpuTTiB cnig nepeabayatu
BEHTUNSALINHI NPOAYXM, NOB'A3aHi i3 30BHILLHIM NOBITPSIM, @ y BUNaakax, nepeadadyeHmx TennoTEXHIYHNM
po3paxyHKOM, BUKOPUCTOBYBATM Napoi30nsLinH1A Lwap.

13.1.23 Mapoizonsuito oropoaxyBarbHUX KOHCTPYKLUIN crig nependadat 3 pynoHHUX i NNiBKOBUX
mMaTepianis, papbyBansHy abo oOmasyBarnbHy.

PynoHHa Ta nniBkoBa Napoi3osnsuisi NOBUHHI 3aCTOCOBYBATUCS B OrOPOXKYBaribHUX KOHCTPYKLISX, Y
AKNX OBLLMBKM 3'€4HAHi 3 KapkacoMm Ha NiggaTnuBMX 3'€QHaHHAX (UBSXW, LWYpYynu, OyXku). Mpn ubomy
Napoi3onALiMHUIA LWap NOBUHEH ByTu cyLinsHUM | 6e3nepepBHUM (PYNOHHI MONOTHULLLA CKIEHOTh, NITiBKK
3BapIOOTb ab0 CKIEelTh) | yKNagaTucs MiXk KapkacoM i OBLLMBKOIO.

dapbysanbHa (obmasyBanbHa) napoi3onsuis MOBMHHA 3aCTOCOBYBATMCS B OropoaKyBalbHUX
KOHCTPYKLIAX i3 3'€eQHaHHSAM OOLUMBOK Ha Knei. HaHOCUMTbCA Taka napoi3onsuis Ha BHYTPILUHI NOBEPXHI
o6wmrBkM. dapOyBanbHy MNapoi3onsAuil, AKWO BOHA BMKOHYE (YHKLIKO BOJIOrO3aXMCHOMO MOKPUTTS,
OOMNYCKAETbCS PO3MILLlYBaTK i HA 30BHILLHIN NOBEPXHi OOLLUMBKM.

13.1.24 BeHTunoBaHHA NNUT MNOKPUTTA Mig PYMOHHY MOKPIBMO MNOBWHHE 3AiNCHIOBATUCA Yepes
NPOAYXM, WO cnewjianbHO BNALLTOBYTLCS MidK 30BHILLUHBOK OBLLMBKOO 1 YTEMNIIOBAYEM.
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Y nnuTax noKpUTTA Nig NOKPIBM i3 XBUMACTMX NUCTIB, NPOdiNbOBaHOIrO MeTarieBoro HacTuy Taki
NPOAYXU He BralToBYOTb. KapHU3HMIA By30n NOBUHEH NPOEKTYBATUCA TaK, OO 30BHILLHE MOBITPS Mano
BifTbHWMI JOCTYN NiA NOKpiBEnbHi NIMCTW. He gonyckaeTbCa 3akpmBaTy NiANOKPIBENbHUI NPOCTIP 330BHI BiA
3alyBaHHsI CHiry 3a 4OnNomMoroto rpebiHok 6e3 3anuLleHHst NpoayxiB Anst BEHTUNSALI.

13.1.25 CriHOBI naHeni 3 kapkacom i3 gepeBuHW, haHepn abo OepeBUHHO-NNUTHUX MaTepianis
NMOBMHHI BCTAHOBMNIOBATMUCA Ha PyHAAMEHT abo LIOKOMbHY MaHesnb TakK, o0 30BHILLIHE MOBITPA MO0
BifTbHO HAAXOAUTWU A0 HUX 3HWU3Y Yepe3 BEeHTUNAUIMHI Npoayxun i BUXOAUTU Yy KapHu3i. He gonyckaeTtbea
BCTaAHOBIEHHS NaHeni Ha byHaamMeHT (LOKONbHY CTIHOBY naHenb) 6e3 npoknagaHHs rigpoi3onsiuinHoro
Lwapy, repmeTmaauii i yTenneHHs LWBiB MiXK HUMMW.

He ponyckaeTbCs BUKOPUCTOBYBATU AN 30BHILLIHLOI OOLUIMBKM CTIHOBOI MaHeni onantoBaHux 6yai-
BENb MapPOHENPOHUKHI MaTepiany 3a BiACYTHOCTI BEHTUNAUIMHOMO NMpoayxy MK OOLIMBKOK i 3anoB-
HEHHSIM.

13.1.26 3 meTot0 3anobiraHHs HAMOKaHHIO 30BHILLHIX CTiH BiACTaHb Bi BUMOLLIEHHS 40 HU3Y NaHernen
noBuHHe 6yTn He meHwe 40 cMm, a BUNIT kapHM3a (3BMC MOKpIBMi) NpU HeopraHisoBaHOMy BOAOBIABeE-
JEeHHi — He meHLwe 50 cm.

13.1.27 lpwn HEeBIANOBIAHOCTI enemMeHTa KOHCTPYKLUii, WO MPOEKTYETbCH, BUMOram LOAO BOrHe-
CTINKOCTi Ta NOXEXHO-TEXHIYHUX XapaKTepPUCTUK AepeBUHN, AN1S NPUBEAEHHS Y BiAMNOBIOHICTb i3 AaHUMK
BMMOramMm MartTb OyTW 3aCTOCOBaHi MPOEKTHi PillEeHHS 3 BUKOPUCTAHHSIM BOTHE3aXMCHUX CUCTEM Ha
OCHOBI BOrHE3axXMCHNX NPOCOYEHb, BOrHE3aXMCHMUX 00MMLI0BaHb Ta LUTYKaTypOK.

13.2 MpoeKkTyBaHHA 6anok

13.2.1 [Jepes'aHi 6ankmn € 6e3po3nipHNMUN NITOCKMMMN KOHCTPYKLISIMU, SIKi MOXYTb BUFOTOBASITUCS SK
i3 LiNbHOI, Tak i kneeHoi aepeBuHN Ta LVL. bankn 3 KNeeHoi 4epeBrHN MOXYTb OyTu KneegowaTnmm
MacMBHMMMU, SKi CKNagaroTbCs i3 NakeTiB AOLLOK, CKNEEHNX MixX COBOI0 B OCHOBHOMY MO NNiacTi; kneega-
HEPHMMW TOHKOCTIHHUMMU, LLIO CKNaZatTbCs i3 AoLaTUX NOSACIB i NPUKNEEHNX 40 HUX CTIHOK 3 (haHepw;
KNEeeHMMM TOHKOCTIHHUMMU, SIKi CKNnagarTbes i3 AoWaThX NosciB i MPUKNEEHNX A0 HUX CTiHOK 3 LVL abo
OSB.

13.2.2 o reomeTpryHOMY 06purcy Barnku NoAinaTbCAa Ha NPAMORIHINHI Ta KPUBOMIHINHI (MOBHICTIO
BUIOTOBSEHI 3 TOHKMX AOLWIOK — THYTOKMEEHi) abo i3 KPMBOMIHIMHUMKU JinsHKkamu. [paAMOniHinHI Ta
FHyTOKNeeHi 6ankm mMoxyTb 6yTU NOCTIMHOI abo 3MiIHHOI BUCOTU — ogHOCXMAi M aBocxmni. MNonepeynHnin
nepepis kneeHnx 6anok Moxe OyTVM MPAMOKYTHMM i pidlle OBOTaBPOBUM, a KreedaHepHUX i KNeeHnx
TOHKOCTiIHHMX 6anok — ABOTaBpPOBUM, KOpobYacTUM i ABOTaBPOBO-KOPOOYaCTUM.

13.2.3 barnku cnig po3paxoByBaTh 3a rpaHUYHUMM CTaHaMW HECYYOI 30aTHOCTI M FpaHUYHUM CTaHOM
eKkcnryaTtauinHol npuaaTHOCTI BiANOBIAHO A0 BUMOT Lnx Hopwm.

13.2.4 TigpisyBaHHs, CKOCK 1 BMpi3M B Garnkax AOoMyckarTbCsl B TOMY BMMAAKy, SIKLIO BOHW 3ad0-
BOMbHATb BUMOTY Linx Hopm.

13.2.5 CknageHum Gankam Ha nigoaTnueBMx 3B'A3Kax HeoOXigHO HagaeaTu OyAiBensHUM Nignom
LUNAXOM 3rMHAHHA efeMeHTIB 4O NOCTaHOBKM 3B'A3KiB. BennunHy ByaisenbHOro nignomy cnig npyuimatu
30inbLUEHy y niBTOpa pa3sun B NOPIBHSAHHI i3 NPOrMHOM CKIaZeHoi 6anku nig gieto po3paxyHKOBOro HaBaH-
TaXXeHHS.

13.2.6 Kneennm 6ankam 3 LapHipHUM ONMpPaHHAM i NPSAMOSIHINHOK HMXKHBO rPaHHIO Cnig HagaBaTu
OyniBenbHU nignom, wo popisHoe 1/200 NponboTy. Y KNEEHUX 3irHyTUX efnemMeHTax Ta CTUCHYTO-
3iTHYTUX eneMeHTax AoMnyCKaeTbCs CyMilLlaTh AepeBUHY ABOX KraciB MiLHOCTi, BUKOPUCTOBYIOYM B Kpaw-
HiX 30Hax Ha 1/6 BMCOTM NonepeyHoro nepepidy HinbLl BUCOKUI KNac MiLHOCTI AepPEBMHU, a B CEpeHii
YaCTWHI — AepeBUHY BifbLL HU3LKOMO KNacy MiLHOCTI (pucyHok 13.1). MonepeynHnii nepepis kneeHnx Ganok
Moxe OyTM chOpMOBaHMI SIK 3 TOPU3OHTANbHMM PO3TalLyBaHHAM KNEMOBUX LUBIB, TaK i BEPTUKANbHUM
(pncyHok 13.1).
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a — nonepeYHnn Nnepepis i3 ropu3oHTanbHUM i BEpTUKarbHUM pO3TallyBaHHSM KINENOoBKX LWBIB; 6 — po3noain oepesu-
HW 3a Knacamu MiLHOCTI B nonepeyHoMy nepepisi 6anku; 1 — knenosi Waen

PucyHok 13.1 — 3aranbHuii BUA nonepeyvHoro nepepisy KneeHoi aepes'sHoi 6anku

13.2.7 lMoscn kneeHnx Ganok i3 NIOCKoK (baHEepHOK CTIHKOK Chif BMKOHYBaTW 3 BepTUKanbHO
ckrageHux Lwapis (OoLwok). Y nosicax 6anok kopobvacTtoro nepepidy O0MycKaeTbCs 3aCcTOCOBYBATU
ropu3oHTarnbHe po3TallyBaHHS wWapiB. AKWo BucoTa nepepidy nosdcis nepesuvtye 100 MM, y HUX cnig
nepenbavatvi ropM3oHTasnbHi NPONUAN Y TUX NMOLWKMHAaX, e BiAbyBaeTbCA BKIEOBaHHA haHepPHMX CTiHOK.

[nga ctiHok 6anok NoBWHHI 3acTocoByBaTuUcA aHepa, LVL abo OSB TOBLLMHOW0 HE MeHLUE 8 MM.

Y kneecaHepHux H6ankax aHepy CTIHOK AOUINBHO PO3TaLLOBYBATH TakK, OO BOSOKHA ii 30BHILLIHIX
LWNOHIB Bynn cnpsiMOBaHi y34oBX oci Ganku. lNpyu Takomy po3TallyBaHHI BOSIOKOH 30BHILLHIX LUMOH
3'eQHaHHA paHepHUX NUCTIB 3AiMCHI0ETLCA "Ha BYC". [1pn nonepevyHoMy po3TallyBaHHI 30BHILLHIX LUMOH
3'eQHaHHA NUCTIB BUKOHYETLCS 3 BUKOPUCTAHHAM Haknagok Ha Knel.

KneedaHepHi 6anku i3 NNockoto CTIHKOK peEKOMEHOYETbCS BUKOPUCTOBYBATW A5 NPOnboTiB 40 18 m.
BucoTa nonepeyHoro nepepisy Takmx 6anok npurimMaetbes Big 1/5 4o 1/12 nponsoty.

Po3paxyHok kneedaHepHMx Ganok 3a rpaHWYHMMKU CTaHaMWM HECy4oi 30aTHOCTI MOBUHEH BUKO-
HyBaTuUca BignosigHo Ao 11.3 umx Hopm.

13.2.8 BurotoBneHHs kneeHnx 6anok NoBMHHE MOBHICTIO Bignosigaty BMMoram [12], a BUKOpPUCTaHI
pO3paxyHKOBI NepeayMoBM NOBUHHI 6a3yBaTMCs Ha BNACTMBOCTSX, LLIO 3anexarhb Bif TOro, sika AepeBuHa
(ogHopigHa abo kombGiHOBaHa) BMKOPUCTOBYETLCA B Ganui. BukopuctaHa Ans BUrOTOBMEHHS KIEEHUX
Banok gepeBuHa nosuHHa Bignosigat Bumoram ACTY EN 338.

13.2.9 [1na kneeHnx 6anok 3 0AHOPIOHOT KNeeHo! AEPEBUHN MEXaHIYHI BNAacTUBOCTI BU3HAYat0Th i3
€KBiBaNEHTHNX BNACTUBOCTEN OEPEBMHM LWIAPIB XBOMHOI Nopoaun. XapakTepUCTUYHE 3HAYEHHST MILHOCTI
Ha 3rvH fm,g,k , HaBegeHe B Tabnuusax b.3, b.4 popaTtka b, BigHOCUTbLCA 0O €NeMEHTIB 3 MiHiManbHO
BMCOTOK MonepeyHoro nepepidy 6ankv 600 mm i ToBwuHOW 150 mMMm. Lle BigHOCUTBLCA | OO0 3HAYeHb
XapaKkTepHOI MILHOCTI Mpy pO3TAry B34OBX BOJIOKOH ft,o,g,k . Tomy anga 6anok 3 MeHWUM nonepevHum
nepepisomM Npu BM3HAYEHHI XapakKTEpPHUX 3HAYEHb KITEEHOI AepPEBMHM NOBUHEH BpaxoByBaTUCS Koedi-
LieHT k), .

13.2.10 Po3paxyHKOBi 3Ha4Y€HHSA MILHOCTI AepeBMHM ANS KNeeHnxX AepeB'saHuX 6anok Bu3HavatoTb y
Takui xe cnocib, SK i Ans 3irHyTUX eNeMeHTIB 3 LiNbHOI AepeBuHN, TOBTO 3a OPMYOoHD:

_ kmod ‘kh ‘ksys 'fm,g,k (13 1)

m,d ’
Tm

ne: Knod » Kn» Kk

sys » Tmg k1 Yy — OYnn BU3HaYeHi BuLLe.
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13.3 MNpoeKkTyBaHHA pam

13.3.1 Pamun BigHOCATBLCA A0 NIIOCKMX PO3NIPHMX KOHCTPYKLiN. [pn NpOeKTyBaHHI NepeBaXHO crif,
BMKOPUCTOBYBATM KNEEHi AepeB'sHi paMu CyLinbHOro nepepisy. HackpisHi (peLuitTyacTi) pamun NpoekTyoTb
B OCHOBHOMY i3 LiflbHOI AepeBUHN. 3a (POPMOYTBOPEHHSIM paMKn NOAINSATbLCS Ha: ABOLUAPHIPHI pamu
CTOSIKOBO-0ankoBOi CUCTEMU Ta TPULLIAPHIPHI pamu.

[BoLLapHipHi paMmu cnif NPOeKTYBaTH i3 XKOPCTKUMM BYy3raMu NpUeaHaHHS CTOSKIB A0 (DyHOAMEHTIB.
Y [ABOLLIApHIpHUX pamMax CTOAKOBO-HANKoBOI CMCTEMU purensmMmu Moxytb Oyt Byab-ski ©6e3posnipHi
KOHCTPYKLUi.

Y TpuwapHipHuUX pamax 3'e4HaHHsA HaniBpurens 3i CTOAKOM BUKOHYETHCH XOPCTKUM.

13.3.2 KneeHi pamn 3anexHo Big BMKOPUCTOBYBaHUX MaTtepianis i )OpMOYTBOPEHHS NOAINATLCH

Ha: pamu i3 NPAMONIHIMHNUX eNeMeHTIB, BUrOTOBMEHUX i3 KNeeHOi MacMBHOI AepeBuHN; pamun 3 barato-
LLIAPOBOT KNEEHOT EPEBMHN i3 KPUBOSIHIMHUMM AiNsHKaMu Ta krneedaHepHi pamu.

13.3.3 Pamu cnig npoekTyBaTu nepeBaxHO 3i 3MiHHOK BUCOTOK h i NOCTIMHOK LWMpUHOK b none-
peyHux nepepisie. Ons OinNblOCTi TMNIB paM MOXyTb OyTW pekOoMeHAOoBaHi HACTYMHi KOHCTPYKTUBHI
PO3Mipu: BUCOTA NONepeYHNX nepepisis y 30Hi KapHWU3HUX By3niB hy = (1/20 — 1/30)!, y rpebeHeBux Bysnax
h, = (0,2 — 0,3) hy , a B onopHux By3nax ctoskis hy = 0,4h, . BigHOLWEHHA MakcuMarnbHOI BUCOTU [0
LUIMPVHW NOMNepeYHoro nepepisy B pamax Moxe npuitmatucs h,/b = 4 —8. [laHi KOHCTPYKTVBHiI PEKOMEH-
Aauii BigHOCATbCA 40 paM MacoBOro 3acTocyBaHHS. [N BENMMKONPOroHHMX Ta YHikanbHUX 3a (hopMOto
pamM BUMOI BCTAHOBIIOIOTLCH B 3aNIEXHOCTI Bi, KOHKPETHMX 3aBAaHb MPOEKTYBaHHS.

13.3.4 B enemeHTax KneeHnx pam B MnornepeyHnx nepepisax JomnycKaeTbCs NoeaHyBaTu OepeBUHY
OBOX KIlaciB MiLHOCTi, BUKOPUCTOBYHOUM B KpaMHiX 30Hax Ha 1/6 BMCOTM nonepevHoro nepepisdy GinbLu
BMCOKUI Knac MiLHOCTI JepeBUHN, a B CepeHiin YaCcTUHI — AepeBUHy BinbLL HU3bKOro Knacy MiLHOCTI.

13.3.5 CtaTu4Hi po3paxyHku pam BUKOHYIOTbCA BignosigHo o sumor 8.4.2 ta 8.4.4 unx Hopwm.

13.3.6 Pamu noBrHHI po3paxoByBaTUCS 3a rpaHUYHUMKU CTaHaMU HeCy4qoi 30aTHOCTI 1 ekcnnyara-
LiHOT NpuaaTHOCTI BigNoBigHO 4O BMMOT Lmx Hopm.

13.3.7 Kp1BONiHiHI QiNsHKM rHYTO-KNeeHnxX pam 3 MacuBHOI AepeBunHu abo LVL noBuHHI po3paxo-
BYyBaTUCH 3 ypaxyBaHHAM BMMOT Lux Hopm.

13.4 MNMpoeKkTyBaHHA apoK

13.4.1 Apku, sK i pamu, BiGHOCATLCA OO MAOCKUX PO3NIPHUX KOHCTPYKLUiA. 3anexHOo Big CTaTUYHOI
cxeMu apku ByBatoTb ABO- | TPULLAPHIPHI; 3aNexHOo Big MaTtepiany — KneegoLuari, kneedaHepHi, gowari n
i3 nMnomartepianiB Ha MexaHiYHMX 3B'A3KaX; 3arieXHO Big TUNY nepepisiB — NPSAMOKYTHOI i3 WapyBaTol
KNeeHoi aepeBnHW, ABOTABPOBOro KreedaHepHoro, kopobyacrtoro, kopob4acTo-4BOTaBpPOBOro, NOCTil-
HOroO i 3MIHHOro nomnepeYyHoro nepepisy (pucyHok 13.2); 3anexHo Big obpucy — 3 enemMeHTiB npsmo-
NiHINHOro, NamaHoro obpuCIB i KPMBOMIHIMHUX €feMEHTIB MOCTIMHOMO M 3MIHHOrO pafiyca KpUBU3HMY;
3anexHo Big 30BHILUHBOro BUMMSAY — CYUiMbHI M peLuiTyacTi; 3anexHo Big Tuny 3'eQHaHb — Ha Knesx,
Harensx, KinbLeBuX i 3yb4acTo-KifbLEBUX LUMOHKaX, LBAXaX.
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a — nNpsSMOKYTHUIN; 6 — ABOTaBPOBUIA; B — KneedaHepHUn ABOTaBPOBU; I — KrneedaHepHu kopobyacTtui; o —
KneedaHepHW ABOTaBPOBO-KOPOBYACTUIA; €, XK — Nepepi3n rpaTyacTnx apok

PucyHok 13.2 — [NonepeyHi nepepisn nosicie apok

76



ABH B.2.6-161:2017

13.4.2 Ctpiny nignomy nonornx apok npunumaroTb gk 1/5 — 1/7 Big nponboTy. Y 3aranbHOMYy BUMNaOKy
BiHOLLUEHHS CTPiNu Nignomy 4O NPOnbOTY NOBUHHE NPUAMATUCS 3aneXHo Bif QYHKLiOHanbHOro npm3aHa-
4yeHHs Byaisni abo NokpuTTS, WO NpPoekTyeTbCs. Nepepis kneegoLLlaTux apok HeBEMNMKOro NponsoTy (4o
18 M) pekomMeHayeTLCA NPOEKTYBATU TaKMM, LLLOO BiAHOLLEHHS BUCOTM NONEPEYHOro Nepepisy Ao LWNPUHK
He nepesuLyBano 5. MNMpu Ginbwomy BigHOWeHHi h/b HeobXxigHO BUKOHYBATK PO3paxyHKM Ha CTINKICTb Npwu
BUMMHI 1 NepeabavaTti KOHCTPYKTUBHI 3axoam 3 3abe3neyveHHs CTINKOCTi NMoNepeyYHoro nepepisy.

13.4.3 Y nonepeyHux nepepizax apok i3 KrneeHol epeBUHN OONYyCKaeTbCa NOegHYBaTU AEPEBUHY
OBOX KnaciB MiLHOCTi, BUKOPMUCTOBYIOUM B KpawnHiX 30Hax Ha 1/6 BMcOTM nonepeyvHoro nepepisy GinbLu
BMCOKUI KNac MiLHOCTI JepeBUHN, a B CepeHii YaCcTUHI — AepeBUHyY BinbLL HU3bKOro Knacy MiLHOCTI.

13.4.4 Y KpMBONIHINHNX eneMeHTax apoK, BUTOTOBIEHMX i3 KNEEHOI LapyBaToi AepeBUHU, TOBLLMHA
OOLLOK He noBuHHa nepesuilyBaty 33 Mm — 36 MM i 6yTuK He GinbL /250, ae r— pagiyc KpUBMU3HM.

13.4.5 MNpu KOHCTPYIOBaHHI kneeaHepHUX apok HeOOXiAHO AOTPUMYBATUCS BCIX BUMOT CKIEHOBaHHS
dhaHepHOI CTiHKM 3 NosicaMu, Sk Ans kneedaHepHnx Ganok.

13.4.6 Kpok apok B 3anexHOCTi Bi4 NpOfbOTYy peKOMEHAYETbCA npunmaTn Big 3 M 4o 6 M.
13.4.7 CtaTu4HUIN po3paxyHOK apoK Crif BUKOHYBATK 3 BpaxyBaHHAM MOMOXeHb Lix Hopm.

13.4.8 Apku NOBMHHI OYTU po3paxoBaHi 3@ rPaHMYHMMK CTaHaMW HECy4Oi 34aTHOCTI i ekcnnyaTta-
LiHOT NpUaaTHOCTI.

13.5 MNpoekTyBaHHA dhepm

13.5.1 depmm BigHOCATLCS 40 HACKPI3HUX KOHCTPYKLiN 6anoyHoro Tuny. 3anexHo Big dopmu obpucy
BEPXHLOrO nosica pepMn OyBalOTb TPUKYTHI, 3 NapanenbHUMKU MOsiCaMu, CErMEHTHI 1 NiH30MOoAiOHI;
3anexHo Big martepiany — epmu i3 LinbHOT AepeBuHU (OpyCiB i 4OLWOK), KNEEHOI LWapyBaToi AePEBVHU 1N
LVL, meTanogepeB'saHHI hepMu; 3anexHo Bia TUNy By3noBuX 3'€QHaHb — depMU Ha KinbLeBux i 3ybyac-
TUX LUMOHKaX, Ha 3y04yacTo-LUMMOBMX KNEWOBMX 3'€AHAHHSX, Ha CTaneBuX MracTMHax i Harensix, Ha
MeTaneBux 3ybuactmx nnactuHax (M3I1); B 3aneXHOCTI Bif NponboTy, WO NepekpuBaeTbcs, — hepmun
mMarnoro nponboty (9-15 M), dbepmn HOopManbHOro nNponboTy (15-24 M), bepmMu BENUKOro NPOMbLOTY
GinbLue 24 m.

13.5.2 Kpok chbepm 3anexHo Big matepiany n nepekpmToro NponboTy peKoMeHAYETbLCA NpUnMaTm Big
2 M go 6 m. Jowarti pbepmu 3 Byanamm Ha M3[1 i iHWKMX HarenbHUX NNacTMHax YCTaHOBMOKTLCH 3
MiHiManbHUM Kpokom. Kpok GinbLue 6 M JOonyckaeTbCs 3a BiAMNOBIAHOMO OOrpyHTYBaHHS i PO3paxyHKY.

He cnig npoekTyBaTu By3nu 1 CTUKM €MEMEHTIB i3 3'€QHaHHSAMM Ha 3B'si3Kax pi3HOI NigaaTnuBOCTI, a
TaKOX CTUKM, Y SIKUX YacTMHa CTEePXHIB 3'eqHaHa 6e3nocepeHbO, a YacTnHa — Yepes3 NPOMIXKHI enemMeHTr
1 3'egHaHHA.

Y 3'egHaHHAX Ha MagKkuxX LUIiHOPUYHMX Harensax y By3nax i CTukax enemMeHTiB doepM NOBUHHI OyTu
BCTAHOBMEHI CTsKHI 60nTU. KinbKiCTb CTSXKHMX OOMTIB NOBMHHA CTAHOBUTU He MeHwe 25 % Big yciei
KinbkocTi HareniB. CknagoBi enemeHTn doepm Ha MigaaTnmMBux 3B'A3Kkax MOBUHHI CTAryBaTUcsA Gontamum.
HiameTp cTskHMX BONTIB BM3HAYaETbCA po3paxyHKkamMu, ane NoBuMHEeH ByTn He meHwe 12 mm. LWanbun
MOBUHHI MaTy PO3Mip CTOpiH abo giameTp He MeHLwe 3,5d | ToBLUMHY He meHLwe 0,25d .

13.5.3 CTUKM pO3TArHYTUX HWXKHIX NOSACIB hepM cnig BUKOHYBATU B cepeanHi JOBXUHN naHeni abo B
cepeavHi NnponboTy 3 0OOB'I3KOBOK MEPEBIPKOK MILHOCTI 3 ypaxyBaHHAM ocrabneHb, KOHUeHTpauil
HanpyXeHb | MOXIUBUX EKCLLEHTPUCUTETIB.

13.5.4 Oci BCix enemMeHTiB NOBMHHI LeHTpyBaTucsa y By3nax cepm. Y Bunagky nosaueHTpPOBOro
NPUEQHaAHHA PELUITOK Y po3paxyHKax MOBWHEH BPaxoOBYBAaTWUCH BY3MNOBUW 3rMHANbHUIA MOMEHT, SKWUIA
OOpPiBHIOE 4OOYTKY piBHOAIKOUYMX 3yCUITb B €NEMEHTaX PeLUiToK Ha ixX nneve BiAHOCHO Oci nosica.

13.5.5 Y pgepeB'daHuX Hecyumx enemeHTax epMm nsolla nonepeyHoro nepepisy HeTTo MoBMHHA
OyTn He meHwe 5000 MM? | HE MEHLLE MOMOBVHM MOBHOI MOLL nepepisy OpyTTO NP CUMETPUYHOMY
ocnabneHHi, a Takox He MeHLwe 0,67 NOBHOI NNoLWi nepepidy 6pyTTO — NPU HECUMETPUYHOMY OCIaBEHHI.
Po3paxyHkn eneMeHTiB oepm, Lo MatoTb OCrabrieHHs, MOBUHHI BUKOHYBATUCS BiAMOBIAHO 40 BUMOT LIMX
Hopwm.
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13.5.6 Y dhepmax 3i cnony4yHUMWU enemMeHTamu y BUrMSAAi WTaMnoBaHUX MeTaneBuX MUCTIB MiHi-
ManbHUM HaMyCcTOK NAacTMHM Ha Oyab-AKOMY AepeB'sSHOMY eneMeHTi MOBUHEH ByTn He MeHLwe 40 MM i
He MeHLWe 1/3 BUCOTM nepepisy AepeB'sHOro eneMeHTa, a B CTUKax noscis pepm — He MeHLwe 2/3 Heob-
XiZHOI BUCOTK Nepepisy enemeHTa.

13.5.7 Yci dhepmmn noBuHHI matn ByaisenbHUn nigiom. BennumHa GyaiBenbHOro nignomy noBuvHHA
OyTn He meHwe 1/200 nponboTy. Y depmax nponbotom Ginbwe 30 M ogHa 3 onop MnoBuHHA OyTwn
LIAPHIPHO PYXIMBOIO.

13.5.8 Po3paxyHku pepm NoBMHHI BUKOHYBaTUCA BigNoBigHO 40 BUMOT Lmx Hopm.

13.5.9 ®epmn noBuUHHI ByTN po3paxoBaHi 3a rpaHUYHMMK CTaHaMK HeCy4qoi 34aTHOCTI M ekcnnya-
TauiHOT NpnaaTHOCTI.
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Tabnuusa A.1 — 3HaueHHs KoedilieHTa NepeTBOPEHHS, LLIO BPaxoBYe TpUBanicTb Aii HaBaHTaXeHHS

OOOATOK A
(oboB'a3koBuI)

BJIACTUBOCTI MATEPIATIB

ABH B.2.6-161:2017

Ta TemMnepaTypHO-BOMOTiCHI yMOBUW ekcnnyaTauii K,oq

Knac HaBaHTaXeHHs 3a

EkcnnyaTauinHi knacu

BynisensHun maTepian TpuBanicTIo i ] ) 3
CyuinbHa gepeBunHa, KneeHa |nocTinHe 0,60 0,60 0,50
EZEEES:Z iaaﬂfp”i KNeeHa | rpueane 0,70 0,70 0,55
OpTOroHarnbHa KneeHa cepeaHboi TpMBanocTi 0,80 0,80 0,65
AepesnHa KopoTKo4acHe 0,90 0,90 0,70

MUTTEBE 1,10 1,10 0,90
OCT1, LEMEHTHO-CTPYKKOBI nocTirHe 0,30 0,20 -
H%VII'TM(T(IM_IS II-III;;.HLAZ [15))  [Pveane 0.45 0,30 -
cepeaHbOoi TPMBaNoCTi 0,65 0,45 -
KOpOTkoYacHe 0,85 0,60 -
MUTTEBE 1,10 0,80 -
OSB-nnutn (OSB/2, OSB/3 | nocTilHe 0,40 0,30 -
Ta OSB/4 [6]) TpuBane 0,50 0,40 -
cepeaHbOi TPMBaNoCTi 0,70 0,55 -
KopoTKo4acHe 0,90 0,70 -
MUTTEBE 1,10 0,90 -
OBIT (Tun MBH.LA2 [16]) nocTivHe 0,20 0,15 -
TpuBarne 0,40 0,30 -
cepeaHbOoi TpMBanocTi 0,60 0,45 -
KopoTKo4acHe 0,80 0,60 -
MUTTEBE 1,10 0,80 -
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Tabnuua A.2 — 3HaueHHs koedilieHTa anga ouiHku gecopmMalii NOB3y4OCTi 3 ypaxyBaHHAM
BiZINOBIAHOrO eKcnyartauiiHoro Knacy K,.s Ans aepes'aHnx OyaisensHux maTepianis
Ta iX 3’e4HaHb NpW NOCTINHIN Ta KBa3iNOCTINHIN TPMBANOCTI Aii HABaHTaXEeHHS

EkcnnyartauinHi ExkcnnyatauinHi
ByaisenbHWUit MaTepian Knacm ByaisenbHU maTepian Knacm

1 2 3 1 2
CyuinbHa aepeBuHa? OCIM 3a [7] 2,25 -
KneeHa gepeBuHa OCI1 3a [8] 2,25 | 3,00
LLInoHosi mMaTepianu (LVL)P 0,60 | 0,80 | 2,0 |ACI3a[9] 1,50 -
bano4yHa kneeHa gepesBuHa OCI 3a [10] 1,50 | 2,25
OpToroHarnbHa kneeHa gepeBuHa OBI (tBepgi) HB.LA 3a [15] | 2,25 -
daHepa® gns ekcnnyaradii B OBIT (tBepai) HB.HLA1,
CYXMX yMOBax 0.80 | - ~ |HB.HLA2 3a[15] 2,25 | 3,00
daHepa® ansa ekcnnyaradii B 080 | 1.00 a [OBTI1 (cepeaHboi TBEPOOCTI) 3.00 3
BOJIOMMX YMOBaXx ’ ’ MBH.LA1, MBH.LA2 3a [16] ’
daHepa® ona ekcnnyaradii Ha [OBTI1 (cepeaHboi TBEPOOCTI)
CBDKOMY MOBITPI 0,80 | 1,00 | 2,50 |MBH.HLS1, MBH.HLS2 3a 3,00 | 4,00

[16]

Mnutn OSB/2 3a [6] 2,25 - — | ABIMN MDF.LA 3a [18] 2,25 -
Mnutn OSB/3, OSB/4 3a [6] 1,50 | 2,25 — | ABMN MDF.HLS 3a [18] 2,25 | 3,00

@ 3HauveHHs Ans Kger NigBuLLyeTbes Ao 1,0 Ans cyuinbHOI AepeBuHU, sika npu OyaiBHULUTBI BOMpae Bonory y
BOSOKHa abo BXe € BOrorot Ta B 36yJoBaHOMY CTaHi MOXe BUCUXaTMW.

b 3 napanensHuM poaTallyBaHHAM BONOKOH YCiX LUAPIB LLMOHY.

¢ 3 nonepeyHMM po3TallyBaHHSIM BOMOKOH Y CYMiXKHMX LLapax LUMOHY.

®daHepa ONA BUKOPUCTAHHA B CYXMX YMOBAaX XapakTepusyeTbCA BMICTOM BOSIOrocTi B MaTepiani, Wo Bignosigae

Temnepatypi 20° C i BiZHOCHIN BOMOroCTi HABKOMMULLIHBOIO CepeaoBuLLa, Lo nepeBullye 65 % nuwe npoTarom

KifTbKOX TWXKHIB Ha piK.

daHepa 4nsa BUKOPUCTaHHSA B BOSIOMMX YMOBAX XapakTepu3yeTbCs BMICTOM BOJIOrOCTi B MaTepiani, Lo Bignosigae

Temnepatypi 20° C i BiAHOCHIN BOMNOrocTi HaBKONULLHBLOTO cepeaoBuLa, Wo nepesuwye 85 %, nve npoTarom

OEKINbKOX TUXKHIB Ha PiK.

daHepa ans ekcnnyaTtadii Ha BiAKPUTOMY MOBITPi XapakTepu3yeTbes BinbLL BUCOKMM BMICTOM BOJIOMM Hixk haHepa

ONS BUKOPUCTAHHS B CyXMX Ta B BOMOTMX YMOBaX.

Tabnuua A.3 — PiBHOBaXkHa BONOriCTb AepeB'sHMX OyaiBenbHUX maTepianis

1 |EkcnnyaTtauinHi knacm 1 2 3

2 |PiBHOBaxHa BonoricTb AepeBnHU 5% no 15 % 10 % po 20 %° 12 % no 24 %

2 B GinbLIOCTi XBOWHOT AEpPEeBMHN B eKcriyaTauiiHoMy Knaci 1 cepegHsi piBHOBaXkHa BOJIONCTb HEe MepeBULLYE
12 %.

b B GinbLIOCTi XBOMHOI AiEpeBMHM B eKcrnnyaTaLiiiHoMy Knaci 2 cepeaHs PiBHOBaXKHa BOMOMCTb He MepeBuLLye
20 %.
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OOOATOK b
(oosigkoBui)

KIACWU MILUHOCTI AEPEBUHU

Tabnuusa B.1 — XapakTepuUCTUYHi 3HaYEeHHS MiLHOCTI, >)XOPCTKOCTI Ta ryCTUHU A5 XBOWHOT AepEeBUHY

Ne

a/n Knacw mibHocti | C14 | C16 | C18 | C20 | C22 | C24 | C27 | C30 | C35 | C40 | C45 | C50

3Ha4YeHHs MiLHOCTI, H/Mm2

1 |3ruH fip @ 14 16 | 18 | 20 | 22 | 24 | 27 | 30 | 35 | 40 | 45 | 50

2 |PosTar B3goBx

£ a 8 10 11 12 13 | 14 16 18 | 21 24 | 27 | 30
t,0,k

3 |PosTar Bnonepek

0,4
ft90.k

4 |CTuCcK B3OOBX

£ a 16 17 18 19 20 21 22 23 25 26 27 29
c,0,k

5 |Ctuck Bnonepek

2,0 2,2 2,2 2,3 2,4 2,5 2,6 2,7 2,8 29 3,1 3,2
fe.90,k

6 |CkontoBaHHA Ta

KpyyeHHs f,, ,° 2.0

3HaueHHs xopcTkocTi, H/mMm?

7 |Mogynb npyx-
HOCTi B340BX 7000 | 8000 | 9000 {95000(10000|11000{11500|12000|13000{14000{15000|16000

b
EO,meanal

8 |Mogynb npyx-
HocTi Bronepek | 230 | 270 | 300 | 320 | 330 | 370 | 380 | 400 | 430 | 470 | 500 | 530
EQO,meamb

9 |Mopaynb 3cyBy

,C
Gmean

440 | 500 | 560 | 590 | 630 | 690 | 720 | 750 | 810 | 880 | 940 | 1000

3HaYeHHSA ryCcTuHuU, kr/m>

10 |l'ycTtuHa p 290 | 310 | 320 | 330 | 340 | 350 | 370 | 380 | 400 | 420 | 440 | 460

Mpumitka. 3Ha4YeHHss XapaKTepUCTUYHOI MILHOCTI Mpy PO3TAry Bronepek HanpsiMy BOMOKOH figp x , Xapakre-
pUCTMYHA MILHICTb Nig AiEl0 CKONBAHHA Ta KPYYEHHS BiApi3HAKTLCS Bif pO3paxyHKOBUX 3HAYEHb 3a
OCTY EN 338, ane npu po3paxyHKy HeobxigHO BUKOPUCTOBYBATM TifbKM 3HAYEHHS, NpeACcTaBreHi TyT.

@ Po3paxyHKOBe 3Ha4YeHHsi Ans Kpyrisika nigeuilyetbest Ha 20 % 3a BigCyTHOCTI Ha HbOMY kopu Ta nyby 6e3
ocnabneHHs KpaeBoi 30HW.

b XapakTepucTuuyHe 3HaueHHs MOAyNs 3CyBy Ggry BCiX Knacis MiyHocTi Moxe npuimatucsa 1,0 H/MM2 npu
po3paxyHkax. [1py HanpyXeHHAX CKOMBaHHA HEOOXIAHO NMpUIUMAaTK 3HaYEeHHS MOOYNS 3CYyBY, SKUA LOPIBHIOE
GR,mean =0,10- Gpean -

€ 1na xapaKTepUCTUHHOIO 3HAUYEHHS XOPCTKOCTI Eq o5, Ego 05 Ta Gp 05 PO3PAXyHKOBUMU 3HAYEHHAMM €:

E0,05 =2/3- EO,mean ’ E90,05 =2/3- E90,mean ’ G0,05 =2/3- Gmean .
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Tabnuua B.2 — XapakTepuCTUYHi 3Ha4YeHHS MiLHOCTI, >)XOPCTKOCTI Ta N'yCTUHU A1 IMCTAHOT EePEBUHN

Ne 3/n | Knacu migHocTi D30 D35 D40 D50 D60 D70
3HayeHHs MiLHOCTI, H/Mm2

1 | 3rvH f 30 35 40 50 60 70
2 |Po3Tar B3OoBxX ftg k 18 21 24 30 36 42
3 | Postar Bnonepex f oo « 0,5
4 | Ctuck B3OOBX f; o k 23 25 26 29 32 34
5 | Crtuck Brnionepex f; g0 k 8,0 8,4 8,8 9,7 10,5 13,5
6 | CKomoBaHHA Ta KpyYeHHs £, x 3,0 3,4 3,8 4,6 5,3 6,0

3HaueHHs xopcTkocTi, H/Mm?

7 |Mogaynb npyxHocTi B3AOBX Eg mean® 10 000 | 10 000 | 11 000 | 14 000 | 17 000 | 20 000

8 |Moaynb npyxHocTi Bnonepek Egp mean” | 640 690 750 930 1130 1330

9 |Mogynb 3cyBy Gean® 600 | 650 | 700 | 880 | 1060 | 1250

3HaYeHHS rycTuHu, kr/m3

10 |lyctuHa p, 530 560 590 650 700 900

Mpumitka. Po3paxyHkoBe 3HaYeHHA XapaKTepUCTUYHOI MILHOCTI Mpy PO3TAry Bronepek HanpsiMy BOMOKOH f; g «
BiOAPI3HAETLCA BiOg po3paxyHkoBMX 3HadveHb 3a OCTY EN 338, ane npu pospaxyHKy HeobxigHo
BMKOPWUCTOBYBATU TiNbKW 3HAYEHHS, NpeacTaBreHi TyT.

a Onsa XapakTepucTtn4HOro 3Ha4eHHs )KOpCTKOCTi E0’05 , Eg()’05 Ta Go,05 PO3paxyHKOBUMWN 3HAYEHHAMMN €:
E0,05 =5/6- EO,mean ’ E90,05 =5/6- E90,mean ’ G0,05 =5/6- Gmean .

Tabnuua B.3 — XapakTepuCTuyHi 3Ha4EHHS MIiLLHOCTI, >XOPCTKOCTi Ta r'yCTMHU AN OAHOPIAHOI KNeeHoi

AEPEBUHN
Knacu MiLHOCTI KNneeHoi AepeBnHU GL 24h GL 28h GL 32h GL 36h
3HayeHHs MiLHOCTI, H/Mm2
MiLHiCTb NpU 3rKHi fm,g.k 24 28 32 36
MiuHicTb Npu poaTary ft0,9.k 16,5 19,5 22,5 26
f1,90,9.k 0,4 0,45 0,5 0,6
MiuHicTb Npu CTUCKY fe.0,0.k 24 26,5 29 31
fc,90,0.k 2,7 3,0 3,3 3,6
MiLHIiCTb NpK CKOMOBaHHI fug.k 2,7 3,2 3,8 4,3
3Ha4YeHHs KOPCTKOCTI, H/Mm?2
Mogayni npy>KHoCTi Eo,g,mean 11 600 12 600 13 700 14 700
Eo,g,05 9400 10 200 11 100 11 900
E90,g,mean 390 420 460 490
Moaynb 3cyBy Gg,mean 720 780 850 910
3Ha4eHHs ryCTuHW, kr/m3
l'yctuHa P gk 380 410 430 450
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Tabnuua B.4 — XapakTepucTU4Hi 3Ha4YeHHSA MiLHOCTI, XXOPCTKOCTi Ta NYCTUHW AN KOMBiIHOBaHOT
KNeeHoT JepeBUHN

Knacu MiLHOCTI KneeHoi AepeBnHU GL 24c GL 28c GL 32¢c GL 36¢
3Ha4YeHHs MiLHOCTI, H/MM2
MiLHiCTb NPU 3rUHi fm,g.k 24 28 32 36
MiyHicTb npu po3Tary ft0,g.k 14 16,5 19,5 22,5
ft 90,9,k 0,35 0,4 0,45 0,5
MiyHicTb npu cTmucky fe.0,0.k 21 24 26,5 29
fe,90,9,k 2.4 2,7 3,0 3,3
MiyHiCTb NpK CKOMOBaHHI fug.k 2,2 2,7 3,2 3,8
3Ha4YeHHSs KOPCTKOCTI, H/MMm2
Mogayni npy>xHocTi Eo,gmean 11 600 12 600 13 700 14 700
Eo,g,05 9400 10 200 11 100 11 900
E90,g,mean 320 390 420 460
Mogynb 3cyBy Gg,mean 590 720 780 850
3HaYeHHS ryCTuHu, kr/m3
l'yctuHa P g,k 350 380 410 430

Tabnuua B.5 — XapakrepucTnyHi 3Ha4eHHs MiLHOCTI, )XOPCTKOCTI Ta rycTMHM Anga doaHepu knacis
MiuHocTi F Ta moagynsa npyxHocTi E 3aruHy F20/10 E40/20 ta F20/15 E30/25 3a [19] 3
XapaKTePUCTUYHUM 3HAYEHHSIM NYCTUHU LWoHanmeHLwe 350 kr/m3

Ne 3/ Knacu F20/10 E40/20 F20/15 E30/25
HanpyxeHHs B340BX° Bronepek® B340BX° | Brnonepek®
3Ha4YeHHs MiLHOCTI, H/Mm2
HanpyxeHHsi B nnutax
1 | 3ruH fy 20 10 20 15
2 | Crnck fe 00 k 4
3 | CkontoBaHHs f, k 0,90 0,60 1,0 0,70
HanpyxeHHs 3cyBy
4 | 3rvH 7 7
5 |PosTar fi 7 7
6 |Cruck fek 15 10 13 13
7 | CkontoBaHHA fy k 3,5 4
3Ha4YeHHSs KOPCTKOCTI, H/Mm?
HanpyxeHHsi B nnutax
8 |Mogaynb npyXHOCTI Eme;,,,,b 4000 2000 3000 2500
9 |Moaynb 3cyBY Gmean® 35 25 35 25
HanpyeHHs 3cyBy
10 | Mopynb NpYXHOCTi Epmean? 4000 3000 4000 3000
11 |Mogaynb 3cyBY Grean® 350
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KiHeub Tabnuui B.5

Ne 3/ Knacwu F20/10 E40/20 F20/15 E30/25
Hanpyxetis Banosx”® | snonepex® | B3nosx® | snonepex’
3HaYeHHS! TYCTUHM, KI/M>
12 |l'yctuHa p, 350

@ B HanpsiMKy BOJIOKOH KpalHix LiapiB LUMOHY.
b [Ins xapakTepuCTUYHOTO 3HAYEHHS XOPCTKOCTI Ep 05 Ta Gy g5 PO3paxyHKOBUMY 3HAYEHHAMM €:
EO,05 = 0!8 : Emean ’ G0,05 = 018 : Gmean .

Tabnuua B.6 — XapakTepuCTUYHi 3Ha4YEHHSA MILLHOCTI, >KOPCTKOCTI Ta ryCTUHU Ansa dbaHepu knacis
MmiuHocTi F Ta mogyna npyxHocTi E 3runy F40/30 E60/40, F50/25 E70/25 Tta F60/10
E90/10 3a [19] 3 xapaKTepUCTUYHUM 3HAYEHHSM I'YCTUHK LLOHaMeHLwe 600 kr/m3

Ne s Knacu F40/30 E60/40 F50/25 E70/25 F60/10 E90/10
HanpyxeHHs B3oosx® |Bnonepek?| B3goex® |Brnonepek?| B3goBx® |Brnonepek?
3HayeHHs MiLHOCTI, H/Mm2
Hanpy»eHHs B nnutax
1 3rvH fip 40 30 50 25 60 10
2 | Cruck fp 90 k 9 10
3 | CkontoBaHHs f, k 2,2 2,5
Hanpy»eHHsa 3cyBy
4 | 3MvH 29 31 36 24 36 24
5 |PosTar fi 29 31 36 24 36 24
6 |Cruck fek 21 22 36 17 26 18
7 | CkontoBaHHs £, k 9,5 11
3Ha4YeHHs XKOPCTKOCTI, H/Mm2
Hanpy»eHHsa B nnutax
8 ,'\_:An(:iiﬂb nPyxHoCT 6000 | 4000 | 7000 | 2500 | 9000 | 1000
9  |Mopaynb 3cyBY Gmean® 150 200
HanpyxeHHs 3cyBy
10 ',\:-Anffa:ﬂb nPyHHoCT 4400 | 4700 | 5500 | 3650 | 5500 | 3700
11 | Mogynb 3cyBy Gmeanb 600 700
3Ha4YeHHs ryCTUHW, kr/m3
12 |[yctnHa p, 600

@ B HanpsiMKy BOIOKOH KpanHix LiapiB LLUMNOHY.
b [Ina xapakTepuCTUYHOTO 3HAUYEHHS XOPCTKOCTI Ep 05 Ta Gy g5 PO3paxyHKOBUMY 3HAYEHHAMMU €:
EO,OS =08- Emean ’ G0,05 =08- Gmean .
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Tabnuua B.7 — XapakTepuUCTUYHi 3HaYEHHS MILHOCTI, X)XOPCTKOCTI Ta rycTuHun ans OSB-nnmT TexHiYHmX
knacis OSB/2 ta OSB/3 3a [21]

B3OoBx HanpsiMKy CTpY»Ku

Monepek HaNpPsIMKy CTPYXKK

Ne 3/ :anp.)yx(eHHﬂ BEPXHbLOTO LIapy BEPXHbOTO LIapy
nﬁm“”;:a;;”a TOBIMME 1 56 1010 | >10 1018 | >18 10 25| >6 1010 | >10 Bo18 | >18 A0 25
3Ha4YeHHs MiLHOCTI, H/Mm2
HanpyxeHHsi B nnutax
1 | 3ruH fy i 18 16,4 14,8 9,0 8,2 7.4
2 | Cruck fp 90 k 10
3 | CkontoBaHHs f, 1,0
HanpyxeHHs 3cyBy
4 | 3ruH iy 9,9 9,4 9,0 7,2 7,0 6,8
5 |PosTsr fix 9,9 9,4 9,0 7,2 7,0 6,8
6 |Ctuck fo i 15,9 15,4 14,8 12,9 12,7 12,4
7 | CkontoBaHHs 1, 6,8
3Ha4YeHHSs KOPCTKOCTI, H/MM2
HanpyxeHHsi B nnutax
8 :\:_/Incjiigb NPYXHOCTI 4930 1980
9  |Mopynb 3cyBY Gmean® 50
HanpyxeHHs 3cyBy
10 ;\:_/In(:iizb MPY>XHOCTI 3800 3000
11 |Moaynb 3cyBY Gmean® 1080
3Ha4YeHHs ryCTUHW, kr/m3
12 |[TyctnHa p, 550 550

@ [Ina xapaKkTepUCTUHHOTO 3HAYEHHS XOPCTKOCTI Eg g5 Ta Gy g5 PO3PaxyHKOBUMM 3HAYEHHAMMU €:
EO,OS =0,85-Epean GO,OS =0,85-Gpean -

85



JBH B.2.6-161:2017

Tabnuua B.8 — XapakTepuCTuYHi 3Ha4eHHS MiLLHOCTI, >XOPCTKOCTI Ta ryctuHu ansa LICI TexHivHnx

knacie 1 Ta 2 3a [21]

Ne 3/n

HomiHanbHa ToBLUMHA NIUTU, MM

Yci ToBWwmMHM Big 8 MM oo 40 mm

3HayeHHs MiLHOCTI, H/Mm?2

HanpyxeHHst B nanTtax

1 3rvH fip 9

2 |CTUCK fg 90 k 12

3 | CkontoBaHHA f, x 2
HanpyxeHHs 3cyBy

4 3rvH fip 8

5 PosTar f; x 2,5

6 |Crumck fok 11,5

7 | CkontoBaHHA f, x 6,5

3HaueHHs xopcTkocTi, H/MM?

HanpyxeHHs B nnuTtax

8 |Mopaynb npyXHOCTi Emean® Knac 1: 4500

Knac 2: 4000

HanpyxeHHs 3cyBy

9 Mogaynb NpyXHOCTi Emean® 4500

10 |Mopaynb 3cyBY Gmean® 1500

3HaYeHHS ryCcTuHu, kr/m3
11 |TyctuHap, 1000

@ [Ins xapaKTepuCTUYHOIO 3HAYEeHHS JKOPCTKOCTI Eq g5 Ta G g5 PO3paxyHKOBUMM 3HAYEHHSAMU €:
E05 =08- Emean ’ GOS =0,8- Gmc—:-an .
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HanpyxeHHs B nnutax, H/mwm?

1 3ruH fr, k (MO rpaHi) 48,0
2 | 3rvH fip k (O Nnaci) 50,0
3 | Po3Tar B3O0BX BOMOKOH fi g « 36,0
4 | PosTar Brnonepek BOMOKOH f; gq x (MO rpaHi) 0,9
5 | PosTar Brnonepek BOMOKOH ft gg k (MO nnacTi) -
6 | Ctuck B3OOBX BOMOKOH f; g « 40,0
7 | CTunck Bnonepek BONOKOH f; gg k (MO rpaHi) 7,0
8 | CTuck Bnonepek BOMOKOH f; gg (MO nnacri) 3,0
9 | CkontoBaHHs f, i (No rpai) 4,6
10 | CkontoBaHHs f, (o nnacri) 3,2
3HaueHHs xopcTkocTi, H/Mm?
HanpyxeHHsi B nnutax
11 |Moaynb Npy>XHOCTi B3AOBX BOMOKOH Eg mean 14000
12 | Mopaynb npy»HOCTi B3AOBX BOMOKOH Eq o5 12000
13 | Mopaynb npy»HOCTi Bnonepek BONOKOH Egg mean (MO rpai) -
14 | Mopaynb Npy>HOCTi BNonepek BONOKOH Egg mean (MO nnacTi) -
HanpyxeHHs 3cyBy
15 |Mogynb 3cyBY Gpean (MO rpaHi) 500
16 |Mogynb 3cyBY Gean (MO NNACTI) 500
3HaYeHHS ryCcTuHu, kr/mm3
17 |TyctuHap, 480
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OJOOATOK B
(oosigkoBui)

KNEEHA JEPEBUHA - BUMOI'M

B.1 3aranbHi NofoXeHHs

Llet mogaTok BU3Hayae BUMOrM 0 KNeeHoi AepeBUHM.

B.2 Bumoru 3 BUroToBneHHs

B.2.1 KneeHa gepeBuHa noBrHHa Bignosigatn Bumoram [12] Ta gogatka B.
B.2.2 Lis nepeBurHa copTyeTbCA Ha knacu milHocTi 3rigHo 3 ICTY EN 338.

B.2.3 [1ns BUrOTOBMEHHS KMEEHOT AepeBMHU OOMYCKaKTbCA HaCTYMHI BUAW XBOMHOI OEPEBUHM:
anmus (Picea Abies), sanuHa (Abies alba), cocHa (Pinus sylvestris), mogpuHa (Larix decidua), niBHiuHa
cocHa (Pinus echinata, Pinus elliottii, Pinus palustris, Pinus taeda), >xxoBtun kegp (Chamaecyparis
nootkatensis).

B.2.4 Pagiycu 3rmHy R namenen ons rHyTMx eneMeHTiB B ekcnryatauinHnx knacax 1 1a 2 NOBUHHI
ckrnagaTtun He MeHLe Hix 230t Ta B ekcnnyatauiiHomy knaci 3 — 205t . [lo3aBongdeTbes paaiyc 3rnHy 4o
150t , akwo ToBWMHaA namenen t Bignosigae ymosi B.1

ts13+0,4[’f—150] (B.1)

ae: R — pagiyc 3rnHy namenemn, M,

t — TOBLUMHA Namernen, MMm.

B.2.5 [lonyckaeTbCca Bigxun Big HOPMW BiOHOCHOI BOMOrOCTi MOBITPS, SAKWO OO03BONSAE KrenoBa
MILHICTb HAHECEHOTO KINEeEBOro PO3UYNHY NPU 3aKpUTOMY NPeCyBaHHI.

B.3 3aBoACbLKUI KOHTPOSb NpoayKuii

B.3.1 3aBoAcCbKMIA KOHTPONb NPOAYKLIT NPOBOANTLCS BignosiaHo Ao 7.1 12..

B.3.2 Y koxxHOMY poBo4oMmy Luapi LoHarMeHLLIe ABa 3pa3kun 3y64acToro CTMky BMNpoBOoBYOTL ANs
BM3HAYeHHS Krnacy MiyHocTi 3a 7.1.2 [12].

XapakTepucTuyHe 3Ha4YeHHs MILHOCTI Mpu 3rnHi 3yG4YacToro CTUKY MOBMHHO BigMNOBigaTU LOHAM-
MeHLLIe 3Ha4YeHHAM Tabnuui B.1.

Ta6nuusa B.1 — MiHiManbHi 3Ha4eHHs XxapaKTePUCTUYHOI MILHOCTI NpW 3ruHi f,, , Ans 3yé4actux
3’eHaHb, H/MMm2

Ne 3/n Knacu miuHocTi namenen fm,k’ H/mm2
1 C16 25
2 C24 30
3 C30 35
4 C35 40
5 C40 45

B.3.3 lNigBeaeHHA niacyMKiB 3aBOACHLKOr0 KOHTPOMO NPOAYKLIT BUKOHYETbCA 3a 7.1.2.2 a) [12].

B.4 CTOpPOHHIN KOHTpONb
B.4.1 BukoHy€eTbCA LWOHAMMeEHLLEe Ba pa3n Ha piK.

B.4.2 [Ina koHTponto 6epeTbCs y BUNaAKOBOMY NOPSAKY HE MeHLUe Hixk 20 3paskiB HaMBMLLOro Knacy
MiLHOCTI | BUNpoboBytoTbes 3a 7.1.2 [12].

B.4.3 XapakTtepucTuyHe 3Ha4YeHHA MILHOCTI Npu 3rvHi 3yG4acToro CTUKYy MOBMHHO BignoBigaTu
LOHanMeHLle 3Ha4YeHHAM Tabnuui B.1.

B.4.4 [MigBeaeHHA NiacyMKiB 3aBOACHLKOrO KOHTPOS NPOAYKLIT BUKOHYETbCA 3a 7.1.2.2 a) [12].
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AOAHI And 3'€AHYBAJIbHUX ENNEMEHTIB TA 3'€0HAHb

Tabnuus .1 — XapakTepncTnyHi 3Ha4yeHHs1 MiLHOCTI ANs cTaneBux Harenis

Ne 3/n Knac crani 3a [ICTY EN 10025-2 XapakTtepucTuyHa MilHicTb f, H/Mm?2
1 S 235 (C 235) 360
2 |S275(C275) 430
3 |S355(C355) 510
Mpumitka. B gyxkax HaBeaeHi knacu ctanen 3a [JbH
Tabnuus .2 — Po3mipu ons ctanesux Harenis
2 2
7 Vo
s
f f
!
Ne 3/n HiameTp d, mm dacka f, Mm
1 6 1
2 8 1
3 10 1,5
4 12 2
5 16 2,5
6 20 3
7 24 3,5

Tabnuua .3 — XapaKkTepuCTUYHI 3HaYEHHS MiLLHOCTI 115 CTaneBuX CTEPXHIB 3 pidabboto

Ne 3/n

Knac miuHocTi 3a

XapakrepuctmyHa MilHICTb

XapakTepucTnyHa rpaHuLs

LCTY 1SO 898-1 ([39]) f i HIMm2 TekyyocTi £, , Himm?
1 4,8 400 320
2 5,8 500 400
3 8,8 800 640

Mpumitka. Knac miuHocTi 3a ACTY ISO 898-1 [39] Bignosigae knacy miyHocTi anst 6ontis 3a [16H
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Ta6bnuua I'.4 — Po3mipn wanb gns craneBux CTEPXKHIB 3 piabboo

BHyTpiwHin giameTtp

30BHILLHIN giameTp

ToBLMHA Wanbu

Mpw BUKOPUCTAHHI

Ne 3/n dy , MM d, , MM S, MM ans GonTie-wWypynis
1 14 58 6 M12
2 18 68 6 M16
3 22 80 8 M20
4 25 92 8 M22
5 27 105 8 M24
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OOOATOK O
(oosigkoBui)

3B'A3KU Y BUNAQI 3YBYACTUX LUMOHOK

0.1 3ybByacTi WNOHKM 3a cBO€ED PopMOl ByBaloTh KPYrfvMMK, KBaapaTHUMU, BOCBMUKYTHUMU | Y
BUrMAAi iHWKX doopm 3 po3mipamu Big 38 MM o 165 mm. IcHye 11 Tunie 3yb6yacTux WNoHokK. KoxeH Tun
Mae cBoe mapkyBaHHs Big C1 go C11 3rigHo 3 [70]. KoxxeH Tun 3y64acTol WNOHKM KracudikyeTbca 3a
hOpMOI0 | BUKOPUCTOBYBaHUM Matepianom. 3a po3TallyBaHHAM 3y6iB LUNOHKM GyBalTb OAHO- abo
OBOCTOPOHHI.

3anexHo Big Tvny 3B'A3Ky 3ybyacTta LWwnoHka Moxe OyTn BUrOTOBIIEHa 3 XONOA4HOKaTaHOI HEMOKPUTOT
HW3KOBYrMeLeBoi cTani, 3BM4anHOI cTani 3 LMHKYBaHHAM 3a METOA0M rapsidoro 3aHypeHHs1 abo KOBKOro
YyaByHy. [Npuknag 3y64acTmx 3B'A3KiB y BUrMAAi CTaneBux LUMOHOK i3 3ybamMun HaBe4eHO Ha pucyHky [.1.

OAHOCTOPOHHI 3yBYacTi LUMNOHKN BUKOPUCTOBYOTLCS AN 3'€AHAHHS eNEMEHTIB 3 AepeBuHN. AKLLO
3'egHaHHA Mae 6yTn po3HIMHUM, TO B 3'€4HaHHI "gepeBnHa — oepeBnHa" BUKOPUCTOBYHOTLCA OOHOBIYHI
3ybyacTi WNoHKK. [0BOGIYHI 3yGyaTi LUNOHKN BUKOPUCTOBYIOTLCS B HEPO3HIMHMX 3'€AHAHHSX "OepeBnHa —
nepesuHa".

3y6uacrTi wnoHku TMNiB C2, C4, C7, C9i C11 € ogHOCTOPOHHIMM, a wnoHku Tunis C1, C3, C5, C6, C8i
C10 — gBOCTOPOHHIMW. [1NA KOXHOrO TUMY LUMOHOK XapaKTepHi Pi3Hi 3HAYEHHS1 HECYYOi 34aTHOCTI Mpu X
BUKOPUCTaHHI B 3'€QHaHHI.

a

a — 3aranbHui BUrnag 0aHOCTOPOHHBOT 3y64acTOi LWNOHKK; 6 — 3aranbHUi BUTNSA ABOCTOPOHHBLOI 3y04acTOl LUMOHKM

PucyHok [.1 — 3aranbHui Burnsg 3yo4actmx LWNOHOK

0.2 MNpu cknagaHHi 3'egHaHHA 3 BUKOPUCTAHHAM 3y04acTMX LUMOHOK B efleMeHTax NpoCBepArto-
I0TbCA OTBOpM Mig 60nTW. 3B'A30K PO3TaLUOBYETLCA B HEOOXiAHOMY MOSIOXKEHHI, @ MOTIM 3'€QHaHHS
NigAaeTbCa MeXaHiYHOMY CTUCKY. [Mpy BUKOPUCTaHHI 4epeBuHN 3 BiAHOCHO HEBESTMKOK MYCTMHOK CTUCKY
3AINCHIOETBCS LWMNAXOM HaTArHEHHSA BUCOKOMILHMX ©0MTiB 3 BENMKMMM Wwarnbdamu. lNMicna cTUCKy LUNOHOK
00 HeOOXiAHOrO NONOXEHHS CTSXKHUA BONT i MOro Wanbu gikcyroTeest. 3yOU LWNOHKM MatoTb Oy TN BTUCHYTI
B AepeBUHY NOBHICTHO. OCKiNbKM onip AepeBUHU MPOHUKHEHHHO 3Y0iB LUMOHKM 3pOCTaTUME i3 30iMbLLIEHHAM
ryCTMHW OEPEBMHM, iX Crlig 3acTOCOBYBaTU ANs 3'€4HaHb €MeMEHTIB, XapaKTepPUCTUYHA IYCTUHA SKMUX He
nepesuye 500 Kr/m>.

0.3 Mpu pospaxyHkax 3'€QHaHb, BUKOHAHMUX 3 BUKOPUCTAHHSAM 3B'A3KIB y BUrMaai 3ybyactnx meta-
NeBMX LUMOHOK, crifg kepyBaTtuca Bumoramu, HasegeHmmn B 8.10 ICTY-H B EN 1995-1-1.

Hecyya 3pgaTtHicTb 3'eqHaHHA BM3HA4YaeTbCA KOMOiHALiE 3yCcunb, WO cnpuiMatoTbes 3yb4yacToro
LUNOHKOK | BonToM. Yepes Te, WO MiUHICTb 6oMnTa Ha 3pi3 3HAYHO MEPEBULLYE MILHICTb aHKEpyBaHHS
LUMOHKM B OEPEBMHI, NPU BM3HAYEHHI HECYYOI 34aTHOCTI 3'€AHaHHA MIiLHICTb GonTa Ha 3pi3 He Bpaxo-
BYETbCS.
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0.4 o6 yHUKHYTU KPUXKOrO PYyMHYBaHHA 3'€4HaHHSA, BUKOHAHOrO 3 BMKOPUCTaAHHSAM 3B'A3KIB Y
BUrNA4i 3ybyacTux meTaneBmx LUMOHOK, 9K i AN MeTaneBux KpinuiibHUX eflEMEHTIB HarenbHOro Tumny,
MatoTb ByTV JOTpMMaHi BKa3iBkM 3 iX po3dTawlyBaHHsA. MiHiManbHi BigcTaHi Big TOPLS | KDOMKU €MEMEHTIB,
IO cronyyatTbCs, Ansa 3ybyacTux LWNOHOK HaBedeHi B Tabnuui .1, a Kpok CTsKHMX 60onTiB NOBMHEH
npunmaTucsa 3 Tabnuui 12.8. LLlo cTocyeTbCa TOBLMHU efeMeHTIB (pucyHoK [1.2), Wo cnonyyatTbecd, TO
BOHa MOBWHHA CTAHOBUTMU:

t; 22,25h, ; a1
t, >23,75h, , (O.2)
ne: t, — TOBLLUMHA 30BHILLHLOIO AEPEB'AHONO efieMeHTa 3'€gHaHHS;
ty — TOBLUMHA BHYTPILUHbLOrO AEPEeB'sHOro enemMeHTa 3'eAHaHHS;
h,  —rnnbuHa BTUCKyBaHHA 3y6iB LUMOHKM B AaHWUI €NEeMEHT 3'€HaHHSA, MM.

Ansa nBOCTOPOHHiX 3B'A3KiB h, = (h,_;)/2 i Ans oAHOGI4HUX 3B'A3KiB h, = (h,_;) .
Tyt h, — noBxuHa 3y6iB LUMNOHKK, a t — TOBLUMHA NNCTA LUMOHKW.

_@
# ! L
X7 7

PucyHok [0.2 — 3'egHaHHA Ha 3y04acTyX LWNOHKax

he
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Taobnuusa 0.1 — MiHimanbHi po3Mipu i BiACTaHi Big Topusa eneMeHTa 40 LeHTpa OTBOpy Ans 3ybyactux
wnoHok Tunie C1-C11, po3pi3HMX KinbLEBUX LUMOHOK i KiflbLIEBUX LLMOHOK 3 onaHuem™

MiHimanbHi po3mipu KPOKYy i BigcTaHewn
Kpok, BiacTaHi i KyT o** 3ybyacTi 3B'A3KM y BUrMsAi LUNOHOK P03pi3Hi. Ki.J'IbLl,eBi.
LUMOHKMW i KiNbLEBI
Tunmn Big C1 no C9 | Tunm Bia C10 8o C11 | |\1inonkn 3 pnaHuem

KpoK y3[0B>X BOITOKOH — a4

0°< a <360° (1,2+0,3|cosal)d. | (1,2+0,8|cosal)d. | (1,2+0,8|cosa|)d,
Kpok Bnonepek BOMOKOH — ap

0°< o < 360° 1,2d, 1,2d, 1,2d,
BioctaHb 40 HaBaHTaXXeHoro
TopuAa — 83’t

-90°< a < 90° 2,0d, 2,0d, 1,5d,
BiactaHb 4O HeHaBaHTaXeHoro
TopuA as ¢

90°< a < 150° (0,9+0,6]sina|)d, (0,4 +1,6]sina|)d, (0,4 +1,6]sina|)d,

150°< a < 210° 1,2d, 1,2d, 1,2d,

210°< a < 270° (0,9+0,6]|sina|)d, (0,4 +1,6]sina|)d, (0,4 +1,6]sina|)d,
BioctaHb Ao HaBaHTaXeHol
KPOMKW ay ¢

0°< o <180° (0,6 +0,2]sina|)d, (0,6 +0,2]sina|)d, (0,6 +0,2]sina|)d,
BinctaHb oo HeHaBaHTaXeHo|
KPOMKM a4 ¢

180°< a < 380° 0,6d, 0,6d. 0,6d.
* Ha nigctasi Tabnuui. 8.7, 8.818.9 B ICTY-H b EN 1995-1-1.
** KyT MiXX HanpsiMoM peakuii 3B'A3Ky i BOSTOKHaMMU.

0.5 XapakTepucTyHe 3HaYeHHsT HECYYOIl 30aTHOCTI 3'eQHaHHSA 3 BUKOPUCTAHHAM 3y64acToi LUMOHKK
BM3HA4YaEeTLCH 3 BUpasy:

F\.ri.conect =Fv.ric +Fy.Ri ot » (8.3)

Re: F, rk conect — X@PAKTEPUCTUYHA MILHICTb 3ybyacToro 3'egHaHHs, H;
F, ri — XapaKTepUCTUYHA MiLHICTb 3yG4acToi nnactuHu, H;

F. Rkpoit — X@pakTEPUCTUYHA MILHICTb CTshkHOro GonTa, H.

Hecy4ya 3gaTHiCTb nonepeyHo HaBaHTaXKeHMX 3yGYaCTUX LUMOHOK HE 3aneXuTb Big Hanpsimy 3ycunns,
O MPUKNaAaeTbes, MO BiAHOLIEHHIO 40 BOMOKOH. BpaxoBytoum, WO MiLHICTb Ha 3rMH CTsbkHOrO GonTa
3anexuTb Big KyTa 3yCUnns, L0 NPUKNaAaeTbesl, MO BiAHOLWEHHI [0 BOJIOKOH, Us obcTaBuMHa Mae
BPaxoByBaTUCS B pO3paxyHKax Takux 3'€qHaHb.

XapaKkTepucTuyHe 3Ha4eHHA Hecy4oi 3AaTHOCTI F,, , 3yB4acToi LWMNOHKN BU3HAYaETLCS 3 BUPady

: (0.4)

V.

Fory = 18k1k2k3dc1’5 ANA OQHOCTOPOHHIX TUMiB
' 25k1k2k3d;’5 ANA ABOCTOPOHHIX TUMiB
Ae: F, gk — XapakTepucTUyHe 3Ha4YeHHsi Hecy4oi 30aTHOCTI 3ybyacrtoro 3B'A3ky, H;
d — giameTp 3ybyacToi wnoHkn anga tunis C1, C2, C6, C7, C10i C11, mm. Anga 3ybyacToi

C
wnoHku Tunie C5, C8 i C9 — ue [oBXMHA CTOPOHU, MM, i Ans 3y6yacToi WwnoHku Tmnis C3
i C4 — ue kBagpaTHUI KOPiHb 3 AOBYTKY AOBXUH 0B0X CTOPIH, MM;
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k — MONPaBOYHMN KOEMILLIEHT, LLO 3aneXuTb Bif TOBLLUMHW eneMeHTa 3'edHaHHSA | BU3Ha4YaeTbcs
1
3 BMpaay:
1
|t
ky=mind— (4.5)
3h,
b
5h,

TYyT t; i t, BU3Ha4alOTbCA BiANOBIAHO A0 pucyHKa [1.2;

h,  —rnubuHa NpoHnKHeHHs 3y6iB, MM. Hecy4a 3aaTHICTb 3'eaHaHHs gocsarae 75 % Big, i
MaKCUMarnbHOro 3Ha4eHHs Npu BUKOPUCTaHHI MiHIManbHO JOMYyCTUMMUX 3HaYeHb ty i t, .
Kpim TOro, Ko t, i t, nepesuilytoTb 3h, i Sh, BIANOBIAHO, TO HECYYa 3AATHICTb 3'€4HAHHS,
He 3pocTaTMe Mpw 3MmiHi ty i t; ;

k, — MONpaBoOYHMI KoedilieHT, WO 3anexnTb Bid BiACTaHI 40 HaBaHTaXXEHOro Topus ast,
a Ans efneMeHTIB i3 CKOLUEHMM TOopLEeM BiACTaHb MoOXe OyTu NPUNHATA, SIK MOKa3aHo Ha
pucyHky [1.3. aHnn koedilieHT 3aCTOCOBYETLCA NULLE A5 €fIEMEHTIB 3 HaBaHTaXEHUM
TOpLUEM i 3anexuTb Big Tuny 3ybyacTtoi wnoHku. [ng tunis C1-C9 BenuumHy BigcTaHi oo
HaBaHTa)XeHoro Topus cnig npuimaTu 2d,, 3a Tabnuueto [1.1. MeHwa sigcrtaHb gonyctuma,
ane mae 6yt He meHwe 1,1d,, i He MeHLLe MiHIManbHOT BEMMYMHK BiACTaHi O HaBaHTaxe-
Horo Topus ana 6ontis. AKLO BiACTaHb 10 HAaBaHTaXEHOro TopLUsA MeHLUe 2d,. , 3HaYeHHS
k, mae BM3Ha4aTuCA 3 BUpasy:

1,5d,
1,1d,
asy =max{7d , a.7)
80 mm
TyT d — piameTp 6onTta, MMm;
d; — BM3HA4YEHO BULLE, MM.

AKLo MiHiManbHa BenuumMHa BiACTaHi A0 HaBaHTaXeHoro Topus, HeobxigHa Ans cTsHoro GonTa,
Ginblie MiHiManbHOI BiACTaHi 4O HaBaHTaXeHoro Topus, HeobXigHoi Ans 3yb4yacToi nnactuHu, To K,
npunumaeTbes 3a 1 npy BiACTaHi 4O HaBaHTaXeHoro Topus, Ginbwin 1,5d, . [OaHun KoediuieHT K,
6yne MeHLwe 1, nuwe AKWO BiacTaHb 6yae meHwe 1,5d, , Todi k, = 0,73 npu gonycTumin BiacTaHi go
HaBaHTaxeHoro Topusa 1,1d,, .
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a — Kpyrnui 3B'a30K; 6 — MPSAMOKYTHWI 3B'A30K

PucyHok [1.3 — BigcTaHi Big Kpayiku i Topus eneMeHTa 4o LieHTpa OTBOpY AMS 3B'A3KIB

Ans tunie 3y6yactux wnoHok C10 i C11 sigcTaHb 40 HaBaHTaXeHOro Topus as ; Moxe 6yTn 3MeH-
weHa nuwe go 1,5d., To6To:

1
k, =min< asz; (0.8)
2d,
i
1,5d,
asy =max<7d , (4.9)
80 Mm

TYT d, i d — 6ynu BUsHaveHi BuLLe.

Ons umx 3B'A3KIB, AKLIO MiHiManbHa BenuWYMHA BiACTaHi Big CTSKHOro GonTa A0 HaBaHTaXXeHoro
TOpUSA MEHLUE BiANOBIAHOI BENMUYNHK ANs 3yB4acTOl LWNOHKKN, TO K, AopiBHIOBaTME 1 Npu BiacTaHi a0
HaBaHTaxeHoro Topus 2d,, (abo binbwe). laHa BenuymHa moxe ameHwysatuca Ao 0,75 npu MiHiMarnsHo
OOMNyCTMMIN BigCTaHi 4O HaBaHTaxeHoro Topusa 1,5d. ;

ks — KOeqiUieHT, WO 3anexuTb Big ryCTUHU AePEeBUHU | BUSHAYAETLCH 3@ BUPA3OM:
1
k3 =min Py (8.10)
350
Ae: py  — XapaKTepuCTU4YHEe 3HaYEeHHs ryCTUHM OepeBUHM B 3'eAHaHHI, kr/m>.

Bupas gnsa Hecy4oi 3gatHocTi ([.4) HaBegeHo Ans 3'€4HAHHS, B SIKOMY XapaKTepUCTUYHA rycTuHa
aepesuHu cknagae 350 kr/m3, To6TO Kknac miuHocTi — C14 3a CTY EN 338. KoediuieHT k3 niasuLlye
MILHICTb 3B'A3KY MpW BUKOPUCTaHHI OepeBUHM BULLOro Kracy MiLHOCTI, AocaratymM MakcumMarbHOro
36inbweHHs Ha 50 Y% npu xapakTepUCTUYHIN ryCTUHI 525 Kr/m>. Lle BigHOCMTbCSA 4O BCiX KIaciB MiLHOCTI
xBoriHmx nopig 3a OCTY EN 338, a Takox o knacy miyHocti D30 gns nuctaHux nopig. Taki 3B'asku
OOMNyCKaeTbCs 3aCTOCOBYBATK Npu knacax miuHocTi gepesnHn D35 i D40.

Onga 3y6uyactux wnoHok Tunie C1, C2, C6 i C7, po3TalloBaHnX B LUAXOBOMY NOpsaKy (prcyHok [.4),
MiHIManbHWi KPOK a4 i a, 3a Tabnuueto [1.1 moxe 6yTn 3MEHLLIEHWUIA LLNIAXOM BUKOPUCTaHHSA KoediLlieHTiB

k.1 i ko BiONOBIOHO:
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— MiHiMarbHa BiiCTaHb Y3[10BX BOITOKOH NPUNMAaETLCA, AK K ¢ a ;

— MiHiMarbHa BiiCTaHb Brornepek BOSIOKOH NPUMacTbes, K J0BYTOK K, a, 3a yMOBMU, WO
0<kg<1

0<k,, <1

(a.11)

(ka1)2 +(k62)2 > 1, AKwo {

Po3ramyBanss
3B'I3KIB

PucyHok [1.4 — Cxema po3sTallyBaHHSA 3B'A3KiB y LLAXOBOMY NOPSAAKY

0.5 Akuwio 3'eaHaHHA MICTUTb psAg 3B'A3KiB, pO3TallOBaHMX B34OBX BOMIOKOH, HECyYa 34aTHICTb Takoro
3'eQHaHHA JOPIBHIOE CYyMi HECYUYMX 30aTHOCTEN BCiX 3y64aCTMX LUMNOHOK B pAi, LLIO HaBaHTaXeHi B AaHOMY
HanpsiMmi.

Ona 3'egHadHb 3 ofHieto abo AekinbkoMa MnowMHaMy 3pidy HesanexHo Big Tuny BUKOPUCTaHOro
3B'A3KY MpU BU3HAYEHHi HECYYOi 34aTHOCTI 3'€QHaHHS KiNbKICTb 3B'3KIB Ha OOHY NIOLLMHY 3pi3y AOPiBHIO-
BaTUME KifbKOCTi CTsKHUX 6onTiB. Lle 3acTOCOBYETLCA, SIKLLO 3B'A3KM HABaHTaXeHi B340OBX abo Bnonepek
BOJTOKOH.

BukopucTaHi B 3'egHaHHAX CTShKHI 60nTW i Wwanbn maTb 3a40BOSIbHATA BUMOram, BUKNageHUM B
po3aini 10.4.3 CTY-H b EN 1995-1-1.
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OOOATOK E
(oosigkoBui)

PEKOMEHOOBAHUA COPTAMEHT NUITOMATEPIANIB

ABH B.2.6-161:2017

Ta6bnuusn E.1
ToBLMHA, MM LLnpuHa, MM

16 75 100 125 150 - - - - -
19 + + + + 175 - _ _ _
22 + + + + + 200 225 - -
25 + + + + + + + 250 _
32 + + + + + + + + 275
40 + + + + + + + + +
44 + + + + + + + + +
50 + + + + + + + + +
60 + + + + + + + + +
75 75 + + + + + + + +
100 - 100 " ¥ + + , + .
125 - - 125 + + + + + +
150 - - - 150 + + + + +
175 - - - - 175 + + + +
200 - - - - — 200 + + +
250 - - - - - — 250 + +
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OJOOATOK XK
(oosigkoBui)

PEKOMEHOOBAHI 3AJIEXKHOCTI MK KITACAMU MILHOCTI TA COPTAMU OEPEBUHU

Tabnuusa X.1
CopTun oepeBuHn
Ne 3/n HalimeHyBaHHs enemeHTa
1 2 3
1 EnemeHTV nunomarepianis C30 C20, C24, C27 | C14,C16,C18
2 |EnemeHTn 3 prr.noro. nicy Ta 6pyca Co7 c20 B
LUMpPUHOLO nepepisy binbLie 120 cm
3 KneeHi 6araTowwapoBi enemeHTn C27, C30, C35 C24 -
MpumiTka. BUKOPUCTOBYIOTLCSA MPU HEMOXKITMBOCTI EKCMEPUMEHTANbHOMO BU3HAYEHHS KIacy MillHOCTi AEPEBUHM.
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OJOOATOK K
(oosigkoBui)

KOHTAKTHI 3'€AHAHHA

HaBegeHa meToanka po3paxyHKy KOHTAKTHUX 3'€QHaHb ANA TpaauuinHuX Ang BiTYN3HAHOT NPakTUKK
KyTax Haxuny nokpisenb — Big 25° go 35°.

K.1 B KOHTaKkTHUX 3'€AHAHHSIX €NEeMEHTIB 3 LiNbHOI i KNeeHoi aepeBnHN BiabOYBaeTbCS 3MUHAHHS |
CKOMOBaHHA aepeBnHU (pucyHok K.1).

lv A lv
Av
o F., s

_/ ‘@f/ b L —_ ‘@/
- L~ [~
Y R e 7 R S
_ _ {\a _ — —;-'F;‘d ___g‘i_ —_ —

&

6

M 1]*';,9,,,&
a
a — HecuMeTpuYHe; 6 — CUMeTpUYHe; [, — NNOoLLaAKa CKOMBAHHS LIiNbHOT Y KNEeEHOI AepeBrHm

PucyHok K.1 — KoHTakTHi 3'egHaHHS

K.2 Po3paxyHkoBa Hecy4a 34aTHICTb 3'€4HAHHS MOBUHHA NPUAMATUCL SIK MiHiMarbHe 3HaYeHHs 3
HaCTYMHWX YMOB:

F | fe.wq A — 33 YMOBU 3MUHAHHA AePEBMHU B TOPLi yriopa Mig KyToM o, A0 BornokoH;  (K.1)
c.g =min

fv,mod,d 'Av — 3a YMOBW CKOJTtOBaHHA AepeBUHN MO OO0BXWHI ynopa, (KZ)

ae: A, , A, — pOo3paxyHKOBi NMOLLi BiANOBIAHO 3MUHAHHIO i CKOMMOBAHHIO B LIMbHIM Y1 KNEEHIN AepeBuHi;

— pO3paxyHKOBE 3HAYEHHSI MiLLHOCTi AepeBMHU NMPU 3MUHAHHI Mig KyTOM 4O BOJIOKOH;

— pO3paxyHKOBE 3HAYEHHS MILLHOCTi CepefHe No MroLLi CKOMOBAHHS, L0 BM3HAYaETLCA 3a
dopmyrnoto

fC,a,d

fv,mod,d

f.
f _ v,0,d ’ K.3
v,mod,d 1+kv(lv/ev) ( )

Ae: f, 04 — PO3paxyHKOBE 3HAYEHHS MILIHOCTi AEPEBUHM MPU CKOMIOBAHHI B3[,0BX BOJIOKOH;
k — KoeilieHT, Akuii aopisHioe 0,25 npu B > 90°, i k, = 0,125 npu B < 90°, AKLLO BIACYTHE
0BTUCKaHHSA MO NMOLLMHI CKONIOBaHHS;
e, —Mnedve cKomBaHHs, Ake npunmaeTtbea 0,5h,, i 0,25h, npy po3paxyHKy enemMeHTIB Biano-
BilHO 3 HECMMETPUYHO | CUMETPUYHO PO3TaLLOBaHUMM NIIOLWAMU CKOMOBaHHS.

v

K.3 lNepeBipKy MiLHOCTI onopHoT nnowaakn A oq Chif BUKOHYBaTH 3a (hOpMYIoto:

Fe.000 < fe1,900 “Acr,90 - (K.4)
Re: F; g0y — BepTUKanbHa cunay By3ni (pucyHok K.1);
fo 90,9 — PO3PaxyHKOBE 3HAYEHHS MILIHOCTi AiepeBVHI NPU MICLEBOMY 3MUHaHHI Bronepek

BOJIOKOH B OMNOPHUX YaCTUHaXxX.
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K.4 B KOHTakTHUX 3'€4HaHHSAX 3 MPOMDKHUMU AepeB'aHNMU AeTansamm IXHi po3mipy BU3Ha4aloTbCA 3a
dopmynamu:

a) 3a yMOBM 3MUHaHHSA AepeBuHU AeTani B Topusx 3a dopmynoto (K.1) 3 BUKOpUCTaHHSAM po3pa-
XYHKOBOrO 3Ha4YeHHSI MiLHOCTi fc,O,d;

0) 3a yMOBUM CKOMOBaHHA geTani no oBXWUHi 3a hopmyroto (K.2) 3 BUKOPUCTaHHAM PO3paxyHKOBOMO
3HAYE€HHS MILIHOCTI fv,O,d'

900
L R ~
a
\ /\\\\/
N N he I
Y __h~> I
| TN
P
/1 g
a

6

a — nobosa Bpybka 3 ogHUM 3y60M; 6 — NPMMUKAHHSA PO3KOCY

PucyHok K.2 — 3'eaHaHHsA Ha BpybKax

K.5 3'egHaHHA Ha no6GoBuX BpyoOKax

1. BpybKn 3aCTOCOBYIOTBCS Y By3fiax CTEPXKHbOBMX KOHCTPYKLIN 3 BpyciB (konon) i TOBCTUX AOLLOK
(3aBTOBLUKM BinbLue 60 MMm).

2. PexomeHOoBaHWI KyT Haxuny Hopmani noboBoi BpyOKku Mae 3HaxoanTuch B Mexax 20° — 30°.

3. Pobo4a nnowuHa 3MUHaHHS NOBMHHA pPO3TallyBaTMUCHA NeprneHanKynNsapHO A0 OCi enemMeHTa, LWo
npUMMKae, i CAMEeTPUYHO BIAHOCHO MOro OCi.

4. EnemMeHTV y By3ni NOBWHHI BYTn CTArHYTI 6onTamu 4m 3'egHaHi ckobamm.

5. [IoBXVHY MMOLMHN CKOSMIOBaHHA CMifd NpunMaT He meHLwe Hix 1,5h . TnubuHy Bpy6ku hy,. cnig,
npunMaTn He Ginblie 1/4h B NPOMiKHUX By3nax HaCKpi3HMX KOHCTPYKLIN i He Binbwe 1/3h B onopHUx
Byanax. [pu ubomy hy, B 6pycax noBuHHa 6yT HE MEHLLE HiX 2 CM, B KOrodax — 3 CM.
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OOOATOK N
(oosigkoBui)

BUAMOI'M 1O KOHCTPYKTUBHUX EJNIEMEHTIB 3 LVL 3A [65]

1.1 Knacudikauis
LVL/1 — 3acTOCOBYETBCS B CyXMX yMOBax ekcrnsyatadii (ekcnnyaTtauinHunm knac 1, ame. 5.3.3.2);
LVL/2 — 3acToCcoBYEeTbCS B BONOMMX YMOBax ekcnnyaTauil (ekcnnyaTtauinHmin knac 2, gus. 5.3.3.2);

LVL/3 — 3acTocoByeTbCsi B yMOBax eKcniyaTauii 30BHILLHbOrO MNPUPOAHOrO CcepeaoBuLla
(ekcnnyaTauiHum knac 3, ame. 5.3.3.3).

J1.2 Bumoru

J1.2.1 OcHoeHi eumozu

LVL noBuHHI BignoBsigaTy 3aranbH1UM BUMOram, HaBegeHum B Tadbnuui J1.1.

Bumoru, HaBegeHi B Tabnuui J1.1, cnig 3acTocoByBaTU TiflbKW B LINISAX KOHTPOIIKO SIKOCTi | He cnig,
BpaxoByBaTW Mpu po3paxyHKax.

Tabnuua J1.1 — 3aranbHi BUMorn ang scix tunis LVL

Ne 3/n BnactusicTb Bumora
12 | Jonyck po3Mipy no J0BXMHi < 1,5 Mm/m
28 | donyck po3mipy Mo LWnpWHI < 2,0 Mm/M
3 BonoricTb Npn BUroToBnNeHHi Ha 3aBOAI-BUPOOHUKY Bin 6 % 0o 12 %
4 [onyck no cepenHin ryCTuHi +10
5 "paHnyHKUIA BioXmn KyTiB nonepeyHoro nepepisy Big 90° <1:50
6 MiuHICTb NpK 3rMHI B HANpsIMKy: 5 % Bigxun Big 3Ha4YeHb 3a
— B3J0BX BOJIOKOH; eKkcrnepvMeHTanbHMMm
— BMonepek BOJIOKOH AaHUMUW KOHTPONbHOI NapTii
. . . anst koxHoro sugy LVL
7 Mogaynb NpyXHOCTi NPW 3rMHI B HANPSAMKY:
— B3J0OBX BOJIOKOH;
— BMonepek BOJSTIOKOH
a [1ns peskmx BuaiB LVL MOXyTb 3aCTOCOBYBATMUCh iHLLI JOMYCKM 3riQHO 3 OKPEMUMW CTaHAAPTaMK Ha BUPIO.

J1.3 ®opmanbpgerig

[ns1 BUKOpUCTaHHS B efleMeHTax, LWo HE € KOHCTPYKTUBHUMMUN, CRif 3aCTOCOBYBATM HACTYMHI BUMOTU:

LVL cnig ekcnepmmMeHTansHo BunpobysaTu i knacudikysaTtu B knac E1 ado E2.

Mpumitka 1. Y geskux KpaiHax Tinbku NnpogykTy knacy dopmansaeriay E1 MoxyTb OyTU pO3MiLLLEHi HA PUHKY.

Bumorn 0o pesynbTaTtiB ekcrnepMMeHTanbHUX AOChiAXeHb 9K Ofs KOHTPOSbHMX BUNPOOYBaHb i
3aBO/[CbKOro KOHTPOIO BUPOOHMLTBA BUKNaaeHi: ons knacy E1 B Tabnuui J1.2, a knacy E2 B Tabnumui J1.3.

MpuwmiTtka 2. MNnutn knacy E1 MoxyTb 6yTW BUKOPUCTaHI, HE BUKIMKaUM KOHLEHTpaLii B NOBITPi GinbLue Hixx
0,1x 1076 (ppm).

Bumora oo ekcnepuMmeHTanbHOro AocnifiXeHHs He 3actocoByeTbea 00 LVL, npu BUroToBREHHI

SIKOro popmarnbAeria He 3aCTOCOBYETLCA. Takuin MaTepian ogpasy moxe 6yt knacudikoBaHunm sk E1 6e3
cneuianbHNX BUMIPIOBaHb.

Mpumitka 3. Mpuknagom Takoro LVL € Ti cmonu, ki He BuAinsoTb abo He MalTb y CBOEMY cknagi cdop-
mManbgerigy, sk, Hanpuknag, isouiaHat abo eHoNbHUIA Knen.
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Tabnuus J1.2 — BusHaveHHs knacy 3a Bmictom cpopmanbgerigy E1

Bumora

EkcnepvmeHTanbHe JOCNIAKEHHS

Bwmict chopmanbaerigy < 0,124 mr/m nositps

3aBOACHbKMI KOHTPOIb

Bmict chopmanbaerigy < 3,5 mr/m2 3a roamHy abo < 5 mr/m? 3a
FOAMHY NPOTSIrOM TPbOX AHIB NICNS BUTOTOBMNEHHS

Ta6nuusa J1.3 — BusHadeHHs knacy 3a

BMicTOM chopmarnbaerigy E2

Bumora

EkcnepnmeHTansHe JocnigKeHHs

BwmicT cbopmanbgerigy > 0,124 Mr/m3 nosiTpsi

ObmexeHHsa BMicTy chopmanbaerigy Big 3,5 mMr/M2 oo 8,0 mr/m?2
3a roauHy a6o Big 5 Mr/m? 0o 12,0 Mr/mM? 3a roauHy nNpoTSIroMm
TPbOX AHIB MiCrisl BUTOTOBIEHHS

3aBOACbKMIA KOHTPONb

BmicTt chopmanbaeriay Big 3,5 mr/m? o 8,0 Mr/m? 3a roguHy a6o
Big 5 Mr/m2 0o 12,0 mr/m? 3a roguHy NPOTAroM TPbOX AHIB nicns
BUrOTOBJIEHHSA
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KNACU®IKALIA | BNTACTUBOCTI KNEIB ANA HECYYUX OEPEB'AHUX KOHCTPYKL|IW [46]

M.1 Knacudikauin

Knei B 3anexHocCTi Big X NpuaaTHOCTI ANS BUKOPUCTAHHS B Pi3HUX KNiMaTUYHUX YMOBax Kracwu-

dikytoTbes Ha TUN | Ta |, OCHOBHI BMMOrM A0 sSikMX HaBeAeHi B Tabnuui

M.1.

Tabnuua M.1 — Bumoru go kneis Tuny | ta |l 4ns BUKOPUCTAHHSA B Pi3HUX KNIMaTUYHUX YMOBaX

TemnepaTtypa | KnimaTudHi ymosu Mpuknagn

Twn kneto

>50°C - TpuBanuin BNMB BUCOKOI TemMnepaTypu

Temnepatypu 20 °C

Bonoricte > 85 % 3a | BnnnB HaBKONULIHBOIO cepeaoBuLLa

cepepnoBuLLla.

Bonorictb < 85 % 3a |BcepeaunHi Tennnx Ta BEHTUbOBaHUX OyAdiBerb.
<50 °C Temnepatypu 20 °C | B oropomxyBanbHMUX KOHCTPYKLIAX 3a HAgBHOCTI
3axuCTy Bif BMIMBY 30BHILLHBOrO cepefoBuLLa. Il
KopoTki nepioay BNAvBY HaBKOSULLHBOIO

M.2 BunpobyBaHHSA Ha 3CyB Npu po3TAry

3HayeHHa 3ycunnga po3Tary Anga MiHimanbHoro 3cyBy (npubnunaHo 0,1 MM) AN KOHTPOSbHUX 3pa3KiB

MatoTb BignosigaTn HaBegeHUm B Tadnuui M.2.

Ta6nuua M.2 — 3ycunns po3Tary Ansi MiHiManbHOro 3cyBy 47151 KOHTPOMbHMX 3pas3kKiB

Twn kneto

YMOBWM ekcnnyaTauii i TepMiH BUTPUMKHN

HaBaHTa)xeHHs, Lo Npu3BoanTb
A0 MiHimMarnbHoro 3cysy, H

A1 —7 gHiB 3a Temnepatypu (20 £2) °C i BonorocTi (65+5) %

2000

2000

A2 — 7 gHis 3a TemnepaTypu (20 £2) °C i BonorocTi (65 +5) %, 4 aHi
B 3BOMOXXEHOMY cTaHi 3a Temnepatypu (15+5) °C.
3pasku BUNpoOOoBYIOTE B 3BOSIOXKEHOMY CTaHi

1200

1200

A3 — 7 gHiB 3a Temnepatypu (20 £2) °C i BonorocTi (65 +5) %, 4 aHi
B 3BOIOXXEHOMY CcTaHi 3a Temnepatypu (15+5) °C. Cywka npoTarom
7 gHiB 3a Temnepatypu (20 £2) °C i BonorocTi (65 +5) %.

3paskv BUNpoboBYyOTb B CyXOMY CTaHi

1600

1600

A4 — 7 pHiB 3a Temnepatypu (20 £2) °C i BonorocTi (65 +5) %,
6 roguH B rapsiiv Bogi, 2 roanHn B Bogi 3a Temnepatypu (15 +5) °C.
3pasku BUNpoboBYOTb B 3BONIOXEHOMY CTaHi

1200

He BumaraeTbcs

A5 — 7 pHiB 3a Temnepatypu (20 £2) °C i BonorocTi (65 +5) %,

6 roguH B rapsidiv Bogi, 2 roanHu B Boai 3a Temnepatypu (15+5) °C.
Cywka npotdarom 7 gHis 3a temnepatypu (20 +2) °C i BonorocrTi
(65+5) %.

3paskn BUNpobOoBYIOTE B CyXOMY CTaHi

1600

He BumaraeTbcs

M.3 BunpobyBaHHA Ha po3lwapyBaHHS

3HauyeHHs1 MakcMMarbHOro pasllapyBaHHs KINEeeHUX 3pa3kiB MatoTb OyT B Mexax o 5 % ansa tuny

kneis | Ta go 10 % gnsa Tuny kneis Il.
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OJOOATOKH
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3'€AHAHHA HA METANEBUX 3YBYACTUX NMITACTUHAX 56

H.1 3'egHaHHa Ha mMeTaneBux 3y0G4acTMX MMAacTMHaX, WO pO3TalLOBYOTLCA Ha MPOTUMNEXHUX CTO-
poHax AepeB'aHNX eNeMeHTiB, NOBUHHI MaTK O4HaKOBUI PO3MIp Ta OpieHTaLito.

H.2 N'eomeTpia nnacTuHm
[Mo3HakK, siKi 3aCTOCOBYKOTbCA AOS11 BM3HAYEHHS reoMmeTpil nepdopoBaHUX MeTaneBux MnacTuH,
nokasaHi Ha pMCyHKy H.1 Ta BU3Ha4aloTbCa HAaCTYMHUM YNHOM:

X — HanpsM, Wwo 36iraeTbCsA 3 OCHOBHUM HanNpsIMOM MAacTUHW;

y — HanpsaM, NepneHauKynsapHUn 4O OCHOBHOMO HaNpPsiMy NAacTuHW;

o — KYT MiX X-HanpsisMoM Ta curnoto (po3tar: 0°< y < 90°, ctuck: 90°< y < 1809);

B — KyT MK HanpsiMOM BOSIOKOH Ta HanpsiMOM [Lito40i cunu;

Y — KyT MK X-HanpsmMoM Ta fiHieto 3'eqHaHHS;

) — OOBXWHA NNacTUHU B3O0BX MiHil 3'eAHaHHS;

Agf  —Nnoula 3aranibHOl KOHTaKTHOI MOBEPXHi MiXK MMacTUHO Ta AePEeBUHOID, ika 3MEHLLIEeHa Ha
5 MM Bif KpaiB rpaHen B3OOBX AePEBVHM Ta Bif TOpPUS AEPEBUHU, KpAaTHOro 6 HOMiHanNb-
HUM TOBLLMHAM NNaCTUHW.

MEq

1- e(beKTI/IBHa nnowuHa; 2 — Hanpsam BOJIOKOH

PucyHok H.1 — 'eomeTpiqa 3'egHaHHA 3 nepdopoBaHO MeTaneBo NNacTUHOW, HABaHTaXXEHOro
cunoto Fg, Ta MoMeHToOM Mg,

H.3 MiuHicHi xapakTepucTuku nnacTuH

XapakTepucTMKN MiLLHOCTI NIIacTVH NOBUHHI BignosigaTn psiay BUMOr Ta MaTh HOpMaTMBHE 3HAYEHHS
AN HacTynHUX BNacTUBOCTEW, SiKi BU3HAYalTbCA 3rigHO 3 [67] Ha OCHOBI BUNPOOYBaHb, BUKOHAHMUX
BianosigHo no OCTY B EN 1075:

fo00 — Hecy4a 30aTHICTb aHKepyBaHHS (3alLeMIeHHs) NNacTuHW Ha oauHULo nowi (o = 0° Ta
p=0°;

fa,go‘90 — Hecy4ya 34aTHICTb aHKepyBaHHS NacTMHU Ha oguHuuto niowi (o = 90° Ta = 90°);

fio — Hecy4ya 34aTHICTb NpW PO3TAry Ha OAMHULIKO LWMPUHK nnacTuHm ang o = 0°;

fso — Hecyya 34aTHICTb NpW CTUCKY Ha OAMHMLIO LUMPUHKU nnactuHu gns a = 0°%;

fu.0 — Hecy4va 34aTHICTb NPW 3CYBi HA OAMHULIKO LUMPUHWN NNAacTUHKU Y X-Hanpsami (o = 0°);

fi90 — Hecyya 34aTHICTb NpW PO3TAry Ha OAMHULIO LUMPUHKU nnactuHm ang a = 90°;
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fc‘go — Hecyya 34aTHICTb NpW NPY CTUCKY Ha OOVUHULIO LWMPUHW NAacTuHM ansa o = 90°;

fLgo ~ —Hecy4a 34aTHICTb Npu 3CyBi HA OAMHWLIO WMPUHW NNAcTUHK Y y-HanpsMmi (o = 90°);

K1, Ky, o 4 — MOCTINHI BEMUYUHN.

[na BM3HAYEHHs Hecy4yoi 30aTHOCTI NPW PO3TAry, CTUCKY Ta 3CyBY 3HA4YeHHSA koedviuieHTa nepe-

TBOPEHHS K, 4 NpuiiMaeTbesa 1.

H.4 MiuHicTb KpinneHHA NNacTuHU

XapakTepucTtnyHa MiLHICTb KpiMmeHHs nracTuHU faaﬁk NpUAMaETbCA Ha NigcTaBi pesynbTaTiB
BMNpobyBaHb ab0 PO3PaxoBYETLCS:

f —(f —f P
£y =max] 20K (fa, .0k ~Ta,90,904)* e npn B 2 45° 1)
fa.0,0k — (0,0 —fa,00,90k) - Sin(max(a,B))
fa’a,ﬁ’k = fa,0,0,k _(fa,0,0,k —fa’goygolk)-sin(max(oc,B)) npn 45°< B < 90°. (H.2)
XapakTepucTMyHa MiLHICTb KPINfeHHs NnacTuHM B34OBX BOJTIOKOH:
f +Kk,-a a <o
fa,a,O,k _ J'a,0,0k 1 0 (H.3)

fa00k tK1-ag+ky (o —ap) ag<a <90°

MocTinHi BenuunHn Ky, Kk, Ta oy BM3Ha4alOTbCA MPU BUMPODYBaHHAX Ta 3riAHO 3 METOAUKOL,
HaBe[eHow y [67] Ang Tuny nNnacTuH, WO BUKOPUCTOBYETLCA.

H.5 Hecyuya 3pgaTHicTb KpinneHHsA nnacTuHu (aHKepyBaHHA)

Po3spaxyHkoBe Hanpy>XeHHsi aHKepHOTO KPINNeHHs T ; Ha OAHY nepdopoBaHy MeTaneBy NNACTUHY
nig aieto 3ycunns Fg, Ta po3paxyHKOBE HamnpyKeHHs aHKePYBaHHSA 1), 4 B, MOMEHTY Mg, npuiMaeThbes,
AK:

FA Ed
TFd T, (H.4)
ef
MAEd
T™Md = W (H.5)
P
npu
w, = j rdA, (H.6)
Aef

ne: Fy gy — PO3paxyHKoBa cuna, sika [ie Ha oAHy NnacTUHy y LEHTPI Barn edeKT1BHOI nroLi (TobTo
NOMOBWHY 3aranbHOro 3ycunng y Agepes'aHoOMY efieMeHTi);
My gy — PO3pPaxyHKOBUIA MOMEHT, KU [i€ Ha OfHY NNAacTVHY Y LEHTPi Barn e(PeKTUBHOI MMOLL;

dA — OfVHMYHa nnoLa nepdopoBaHOi MeTaneBoi NNacTuHK;
r — BiICTaHb Bif LieHTpa Barn 40 OOWHWYHOI NAOLLi NaCTUHWK;
Agf — ebekTnBHA NnoLa NAacTuH.

AnbTepHaTVBHa anpokcumallis Bupasy (H.6) ans saHayeHHst W, moxe byTu NpUiiHATO Y HAacTynHomy
BUrNAA):

Agrd

npwu
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ne hg  — MmakcumarbHa BUCOTa €(PEKTMBHOI MNOLL aHKEPHOTO KPIiMneHHs, nepneHavkynapHa 4o Hai-

OinbLU 4OBroi CTOPOHM.

KOHTaKTHUI TUCK MiXK ,El,epeB'FIHVIMI/I efnnieMeHTaMn MOXXHa B3ATK A0 yBarn ona 3HM>XeHHA 3Ha4YeHHA F

y CTaHi CTUCKY 3a YMOBW, LLO 3a30p MiX efleMeHTaMn Ma€e CepeaHE 3HAa4YEHHS, sike He BinbLue 3a 1,5 mm,
a MakcumarbHe 3HavyeHHs cknagae 3 MM. Y Takumx Bunagkax 3’€4HaHHSa MOBWHHO NPOEKTyBaTuUCs 3
MiHIManbHUM CTUCKaNbHUM PO3PaxyHKOBUM 3YCUNNAM Fy 4 /2 .

KOHTaKTHUI TUCK MiX AepeB’AHNMN eneMeHTaMmn Y CTUKY MOSCIB NPy CTUCKY MOXHa B3ATU [0 yBaru

LUIAXOM BpaxyBaHHA PO3PaxyHKOBOro 3ycunnsa F, g, Ta po3paxyHKOBOro MOMeEHTY M, £, y Bianosia-
HOCTi 3 HaCTYMHUM BMPa30M:

ae:

ae:

ae:

106

2
F, 3|M L2
Faed = [;_d _|2;’_:le +(Fgg sinB)” , (H.9)
M
Mypy = Ve (H.10)

Fey — poO3paxyHKOBE OCbOBE 3yCUIIA Y MOACH, WO i€ Ha OAHY MNacTUHy;
Mg, — pO3paxyHKOBUI MOMEHT Y MOSICI Ha O[JHY NNacTuHY;
h—-  BucoTa nosca.
MiyHicTb 3abe3neyeHa, sIKLLO BUKOHYETLCS HAacTymnHa yMmoBa:
2 2

T T
R M o, (H.11)

fa,a,B,d fa,0,0,d

H.6 Hecyuya 3pgaTHicTb nnacTuHm
[nsa KoXXHOT Mexi 3'eQHaHHA 3ycunng y 4BOX OCHOBHUX HanpsaAMKax NpUMMaeTbCs, SK:

Fey — po3paxyHkoBa cuna B OfHii nnacTuHi (TobTo nonoBmHa 3aranbHOro 3ycunnsa y aepes's-
HOMY enemeHTi);
Fu,eq — PO3paxyHKoBa cuna Bif MOMEHTY B OAHIN nnactuHi (Fy g =2Mgy /1)

MiyHicTb 3abe3neyeHa, sIKLLO BUKOHYETbCA HACTyNHa ymMmoBa:

2 2
F F
XEd |1 IYEd o (H.14)
Fx,Rd Fy,Rd

Fy eq 7@ Fy gg— PO3paxyHKOBE 3HAUYEHHS! cUn, LLO AloTb Y HanpsiMax X Ta y;

Ry edq1 Ry, Eq— BIAMOBIAHI pO3paxyHKOBI 3Ha4€HHs HeCY4oi 3AaTHOCTI NnacTuHK. BoHn Br3Haya-
HOTbCSA 3 MAKCMMYMY HOPMaTUBHUX HECYYMX 34aTHOCTEN nepepisie, napanensHux abo nepneHau-
KYyJNSAPHUX OO rONIOBHUX OCEN, Ha OCHOBI HACTYNHUX BUPA3iB AS191 HOPMAaTUBHOI HECYYOT 30aTHOCTI
NNacTVHKU Y LMX HanpsiMKax:

|fn‘01klsin(y —7vo8in2y)|

F =max ; H.15

X,Rk I, o xlcOS7 | ( )
|f Icosy|

F,pie =max{ " (H.16)
’ |fv‘907klsmy|

npu



fi ok
fook = {f’ (;k
[0

; | 90k
n,90,k —

Ana Fy gy >0;
Ana Fy gy <0;

ans Fy‘Ed >0;

fclgoyk ans Fy’Ed <0;

1+k,sin2y ana F, g, >0;
k — )
1 Ana Fy gy <0,
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(H.17)

(H.18)

(H.19)

ne vy ik, —NOCTiNHI BEMUYMHK, AKi BU3HAYalOTbCA 3 BUNPOOYBaHb Ha 3CYB 3rigHO 3 METOAMKOM, L0
HaBedeHa y [67] 4ns TNy NNacTuH, SKUIM BUKOPUCTOBYETLCA. Y Tabnuui H.1 HaBeaeHi
XapaKTePUCTMKN MeTaneBmx 3ybuacTux nnactmH cuctemm "Wolf".

AKWo nnacTnHa oxonntoe OinbL HiXK ABi MiHIT 3’egHaHb NO eNeMeHTY, TO ToAi 3yCWUMns Mo KOXHil
NpAMIA YacTuHI NiHiT 3’eAHaHHA BU3HAYaeTbCa Tak, Wob 3abe3neynTn cTaH piBHOBaru Ta wob 3ago-
BOMbHUTK BMUpa3 (H.14) No KOXHIN NpsaMin YacTuHi 3'egHyBarnbHoOI MiHii. HeobxigHoO B3sTWM 40 yBarun yci

KPUTUYHI nepepiaun.

Tabnuusa H.1 — Xapaktepuctukn metanesux 3yb4actmx nnactuH cuctemu "Wolf" (pekomeHayeTbca)

TVV\'/':)T},,“”G‘CT”” cneremn Wolf 101| 12N | 12NE | 15N |15NE| 20N |20NE | 20ZE | 20W
ToBWMHA NNACTUHN E, MM 1,00 1,25 1,5 2,00 2,00
XapaKTepuUCTUYHI 3HAUEHHS HECYYOi 3AaTHOCTI NnacTuH, H/mm?
(ans nepesuHM ryctuHoto p, = 350 kr/m3)
ft0.k x-Hanpsm (o= 0°) 170 253 | 351 | 320 | 444 | 418 | 580 709 454
ft 90.k y-Hanpsam (o= 90°) 139 160 200 283 242
fe.0.k x-Hanpsam (o= 0°) 85 175 210 131 274
fe.90.k y-Hanpsm (o= 90°) 93 97 151 120 242
fv.0.k X-Hanpsm (o= 0°) 78 83 106 88 168
fuook  y-Hampsam (a= 90°) 41 78 87 91 118
Yo -5° 25° 16° 24° 0°
ky 1,70 0,23 0,70 0,26 0,5
XapakTepuUCTUYHi 3Ha4YEeHHS HECYYOI 34aTHOCTI aHKEpPYBaHHSA NNacTuH
f, 0.0k » HMM? 2,94 1,80 2,31 2,34 1,56 | 2,36
f2,90,90k - H/mm? 1,31 1,01 1,30 1,40 0,93 1,64
ki , HI(Mm?) -0,0049 -0,0075 -0,0221 -0,0145 |-0,0097 |-0,0183
ko , H/(MMm?) 0,00258| -0,0006 0,0031 0,0 0,0006
g 60° 30° 38° 48,5° 24,5°
Kser , H/Mm
(8nsa oepeBuHM r'yCTUHOO 10,0 8,60 3,5 4.2 2,8 5,2
P roan= 350 Kr/im3)
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OCTY EN 1315-1-2001 Knacudikauia 3a posmipamu. YactuHa 1. Jlicomatepianu Kpyrni NUCTSHI
(EN 1315-1:1997, IDT)

OCTY EN 1315-2-2001 Knacudikauis 3a po3mipamu. YactuHa 2. Kpyrni nicomatepiany XBoMHMX
nopig (EN 1315-2:1997, IDT)

OCTY EN 1316-1:2005 Nicomatepianu kpyrni nuctaHi. Knacudikauia 3a akictio. YactuHa 1. y6 Ta
Byk (EN 1316-1:1997, IDT)

OCTY EN 1316-2:2005 Jlicomatepianu kpyrni nuctaHi. Knacudikauisa 3a sakictio. YactuHa 2.
Tononsa (EN 1316-2:1997, IDT)

OCTY EN 1316-3:2005 JlicomaTtepianu kpyrni nuctsHi. Knacudikauis 3a akicTio. YactuHa 3. AceH,
kneH Ta gaBip (EN 1316-3:1997, IDT)

OCTY EN 10016-1:2006 KaTtaHka 3 HeneroBaHoi cTani ang BorodiHHA Ta (abo) xonogHoro npo-
kaTyBaHHs. YactuHa 1. 3aranbHi Bumorn (EN 10016-1:1994, IDT)

OCTY EN 10016-2:2006 KataHka 3 HenerosaHoi ctani A4ns BonodiHHA Ta (abo) xonogHoro npoka-
TyBaHHs. YacTtuHa 2. CneujianbHi BUMOrM 40 KaTaHku 3aranbHoi npuaHadeHocTi (EN 10016-2:1994,
IDT)

OCTY EN 10083-1:2008 Ctani onsa rapTyBaHHA Ta BignyckaHHA. YactmHa 1. 3aranbHi TeXHiuHi
ymoBu noctayaHHs (EN 10083-1:2006, IDT)

OCTY EN 10083-2:2008 Crtani ana rapTyBaHHA Ta BignyckaHHs. YactuHa 2. TexHiuHi ymoBu
nocrtayaHHsa HenerosaHux ctanen (EN 10083 2:2006, IDT)

OCTY EN 10083-3:2007 Ctani noninwysaHi. YactuHa 3. TexHi4Hi yMOBM NocTavyaHHs NeroBaHmx
ctanen (EN 10083 3:2006, IDT)

OCTY EN 10088-1:2008 Ctani HepxaBki. YactnHa 1. lNMepenik HepxaBkux ctanen (EN 10088
1:2005, IDT)

OCTY EN 10088-2:2010 Ctani HepxaBki. YacTnHa 2. JIucT i cTpiuka 3 KOPO3iIMHOTPUBKNX CTanen
3aranbHOI NPU3HaYeHoCTi. TeXHiYHi yMOBU NocTavyaHHs.

OCTY ENV 1927-1:2005 JlicomaTepianu kpyrni xBorHi. Knacudikauis 3a skictio. YactuHa 1. AnvHa
Ta anvus (ENV 1927-1:1998, IDT)

OCTY ENV 1927-2:2005 JlicomaTepianu kpyrni xBonHi. Knacudikauis 3a akictio. YactuHa 2. CocHa
(ENV 1927-2:1998, IDT)

OCTY ENV 1927-3:2005 Jlicomatepianu kpyrii xBowHi. Knacudikauia 3a gkictio. YactuHa 3.
MopgpuHa Ta Tuc (ENV 1927-3:1998, IDT)

OCTY ISO 898-1:2003 MexaHiyHi BNacTUBOCTI KPinunbHUX BMPOGIB, BUTOTOBMNEHMX 3 BYINELEBOl i
nerosaHoi ctani. YactuHa 1. bonTu, rBuHTK i winunekn (1ISO 898-1:1999, IDT)

OCTY ISO 898-2:2004 MexaHiyHi BNacTUBOCTI KpinunbHMX BMpobiB. YacTtnHa 2. Naviku 3 ycTa-
HOBMEHUMU 3HaYEHHAMU NPOOHUX HaBaHTar. Hapisb 3 BENMKNM KPOKOM

OCTY ISO 10642:2006 'BUHTY 3 NOTalHOK FOMOBKO Ta LUECTUrpaHHMUM 3arnnbneHHam "nig knwoy".
TexHiuHi ymosu (ISO 10642:2004, IDT)

OCTY ISO 10666:2007 I'suHTM camocBep/nyBanbHi caMoHapidyBanbHi. MexaHiuHi Ta yHKLIiiH
BnactmeocTi (ISO 10666:1999, IDT)

AOCTY I1SO 15480:2007 'BUHTY camocBepanyBasbHi CaMOHapisyBarbHi 3 LUECTUNPAHHOK FOMOBKOK
3 BypTom. TexHiyHi ymosu (ISO 15480:1999, IDT)

AOCTY 1SO 15481:2007 I'BuHTU camocBepanyBaribHi caMoHapisyBarbHi 3 LMMIHAPUYHOIO CKpyrie-
HOO FOSTIOBKOKO Ta XPEeCTonoAiGHUM writom. TexHiyHi ymosu (ISO 15481:1999, IDT)
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OCTY ISO 15482:2007 ['BMHTU camocBepanyBarnbHi CaMOHapi3yBasibHi 3 NOTAHOI0 FOMOBKO Ta
xpectonogioHum wnigom. TexHivHi ymosu (ISO 15482:1999, IDT)

EN 301: 2006 Adhesives, phenolic and aminoplastic, for load-bearing timber structures — Classifica-
tion and performance requirements

EN 408:2010 Timber structures — Structural timber and glued laminated timber — Determination of
some physical and mechanical properties

EN 409:2009 Timber structures — Test methods — Determination of the yield moment of dowel type
fasteners

EN 844-1:1995 Round and sawn timber — Terminology — Part 1: General terms common to round
and sawn timber

EN 844-2:1997 Round and sawn timber — Terminology — Part 2: General terms relating to round
timber

EN 844-5:1997 Round and sawn timber — Terminology — Part 5: Terms relating to dimensions of
round timber

EN 844-7:1997 Round and sawn timber — Terminology — Part 7: Terms relating to features of round
timber

EN 844-8:1997 Round and sawn timber — Terminology — Part 8: Terms relating to anatomical struc-
ture of timber

prEN 844-10 Round and sawn timber — Terminology — Part 10: Terms relating to discolouration and
fungal attack

prEN 844-11 Round and sawn timber — Terminology — Part 11: Terms relating to degrade by insects
EN 1075:2014 Timber structures — Test methods — Joints made with punched metal plate fasteners

prEN 1309-2:1998 Round and sawn timber — Method of measurement of dimensions Part 2: Round
timber

EN 10147:2000 Continuously hot-dip zinc coated structural steels strip and sheet. Technical deliv-
ery conditions

EN 14080:2013 Timber structures. Glued laminated timber and glued solid timber. Requirements

EN 14081-1:2014 Timber structures — Strength graded structural timber with rectangular cross
section — Part 1: General requirements

EN 14081-2:2014 Timber structures — Strength graded structural timber with rectangular cross
section — Part 2: Machine grading — Additional requirements for initial type testing

EN 14081-3:2014 Timber structures — Strength graded structural timber with rectangular cross
section — Part 3: Machine grading; additional requirements for factory production control

EN 14081-4:2014 Timber structures — Strength graded structural timber with rectangular cross
section — Part 4: Machine grading — Grading machine settings for machine controlled systems

EN 14250:2010 Timber structures — product requirements for prefabricated structural members
assembled with punched metal plate fasteners

EN 14279:2009 Laminated Veneer Lumber (LVL) — Definitions, classification and specifications
EN 14374:2004 Timber structures. Structural laminated veneer lumber. Requirements

EN 14545: 2008 Timber structures — Connectors — Requirements

EN 14592+A1: 2012 Timber structures — Dowel-type fasteners — Requirements

EN 1611-1:1999 Sawn timber — Appearance grading of softwoods — Part 1: European spruces, firs,
pines, Douglas firs and larches

EN 912:2011 Timber fasteners. Specifications for connectors for timbers
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