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TAJIY3EBI BYJAIBEJIbHI HOPMU YKPATHU

MOCTHU TA TPYBHU. CTAJE3AJI3OBETOHHI KOHCTPYKIIII

MOCTBI 1 TPYBBI.CTAJIEXEJIE3OBETOHHBIE KOHCTPYKIINUN

BRIDGES AND CULVERTS. COMPOSITE STEEL AND CONCRETE
STRUCTURES

Yuuui Big 2013-09-01

1 C®EPA 3ACTOCYBAHHA

1.1 Ili HopMH BCTAHOBIIIOIOTH BUMOTH JIO MPOEKTYBaHHS CTalIe3a11300€TOHHUX
KOHCTPYKII aBTOJOPOKHIX 1 MIMIOXITHUX MOCTIB, B SIKUX 3aJ11300€TOHHA IUIUTA
0o0’eqHaHa 31 CTaJIEBUMHU TOJIOBHUMHU Oankamu, ¢epmamu abo OamkamMu TPOi3HOI
YaCTUHU JIJISl CHUIBHOI POOOTH, IPU HOBOMY OYJIIBHUITBI, KalliTaJbHOMY PEMOHTI Ta

PEKOHCTPYKIIli MOCTIB Ha aBTOMOOUIBHHUX JOPOTAX 3arajlbHOTO0 KOPUCTYBAHHS.

2 HOPMATHUBHI IOCUJIAHHSA

V¥ 1ux HOpMax € MOCUJIaHHS Ha TakKi IOKYMEHTH:

JIbH B.1.2-14:20093aranpHi NpUHIMINNA 3a0€3MeUeHHsT HAIIMHOCTI Ta Oe3meKu

OyaiBenb, copya, OyaiBeIbHUX KOHCTPYKIIINA T4 OCHOB.
JIBH B.1.2-15 - 2009 Moctu i Tpyou. HaBaHTa)XeHHS 1 BILTUBU
JBH B.2.3-14:2006 Moctu Ta Tpyou. [IpaBuna npoekTyBaHHs

JIbH B.2.3-22 - 2009 Moctu i Tpyou. OCHOBHI BUMOTH MPOEKTYBaHHS.
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JIbH B.2.3-26: 2010 Moctu 1 T1pyOu. IIpaBuna mnpoekryBaHHs. Cranesi

KOHCTPYKIIi.

JCTY-H b EN 1992-1-1:2010 €spokon 2. IlpoexkTyBaHHS 3a71i300€TOHHHX
koHCcTpyKmii. Yactura 1 - 1. 3arampHi npaBuia i npasuia s cropyn (EN 1992-1-

1:2004, IDT)

JNCTY-H b EN 1994-1-1:2010 [IIpoekTyBaHHS  cTaje3ali300€TOHHHUX
koHCTpyKiii. Yactura 1-1. 3arameni mpaBuia i npaBuwia st ciopya (EN 1994-1-

1:2004, IDT)

3 TEPMIHU TA BUSHAUYEHHS ITIOHATD

Y mmx HOpMax 3acTOCOBYIOTHCS TEPMIHU,BH3HAUCHHS SKUX BCTAHOBJICHO
YUHHUM HOpMaTUBHUM jJokymeHtoM:/IbH B.2.3-22: arpecuBHe cepenoBuilge,
Olomepexi ,BUTPUBAIIICTh, BIaJlyK, BTOMJICHICTh, Ta0apuUT HAOJMKEHHS KOHCTPYKIIIi,
rabaput mpoi3ay, rabaput TpaHCHOPTY, TPAHUYHI CTaHH, IOBTOBIYHICTh, TOMOMIXKHUI
€JIEMEHT, NIPYTOPSAIHUM eJEeMEHT, ecTakaaa, koedimient muHamiuaui, KoedimieHnt
KOMOiHaI1i, Koe]ilieHT HaIIHHOCTI 3a BIAMOBIIAIBHICTIO, KOS(DIIIEHT HAAIHHOCTI 3a
MarepiaioM, Koe(illieHT HaJIIHHOCTI 3a HaBaHTAXEHHSIM, KOEQIli€HT HAIINHOCTI 3a
MpU3HAYEHHSIM, KOpO3i€ CTIHKICTh, MICT, MOPO30CTIAKICTb, MOCTOBHH TMepexis,
HaJIIMHICTh, HECHA 3JIaTHICTh, OCHOBHHUH €JIEMEHT, IPOCKTHHUM CTPOK CIyKOH,
PEKOHCTPYKIIiSl, PEMOHT, PO3paxyHKOBa KOMOIHaIlig, TpyOa, XapakTepucTuka Oe3MeKH,
HUISIXOIPOBI/I.

Huxde momaHo TepMiHM, BXUTI B IUX OYIIBEIbHUX HOpPMaxX, Ta BU3HAYCHHS

IIO3HAYCHUX HUMU IIOHATH

3.1 KOMIO3UTHHIA eJIeMeHT
KoHcTpykTuBHUI eneMeHT 3 OeTOHY 1 KOHCTPYKIIIHHOI cTaii, 00’ €IHaHuX 3a

JOTIOMOTOI0 3’ €JJlHaHb, 10 TPAIIOIOTh Ha 3CYB 1 OOMEXYIOTh MOXKIIUBICTD
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MO3JJ0BXHBOTO KOB3aHHS M1 OETOHOM 1 CTaJUIIO Ta BiAIIAPYBAaHHS KOMIIOHEHTIB MIX

c000I0.

3.2 aHkep
EnemeHT, 1110 BCTAHOBIIOETHCA Ha PO3JLIL CTallb — OETOH, CIPUHMAE CUJTU 3CYBY
MDK JBOMa YaCTMHAMH €JIEMEHTA 1 00MEXKY€ MOMKIIUBICTH TTO3JJ0BKHBOTO KOB3aHHS M1k

OETOHOM 1 CTAJITIO Ta BiJIIAPYBAHHSI KOMIIOHEHTIB M1 CO000

3.3 eJleMeHTH 00 €IHAHHSA

3'eHaHHSA MK KOMIIOHEHTaMH OCTOHY 1 CTalli KOMIIO3UTHOTO €JIEMEHTA, SKi
BCTAHOBJICHI Ha PO3JIUII CTajb — OETOH 1 CIyXaTh 00’ €JHAHHIO JIBOX YaCTHUH B OJIHY
CYIIbHY KOHCTPYKIIIIO. B 3a1€KHOCTI BIJl KOHCTPYKIIIi €JIEeMEHTH 00’ €JHaHHS MalOTh

Ha3BYy aHKepH abo0 yropu

3.4 00’ enHaHMI nepepi3
[lepepi3 KOHCTPYKTHBHOTO €JIEMEHTY 3 O€TOHy 1 KOHCTPYKIIIHHOI cTaui
00’eqHAaHMX 3a JOMOMOIOI0 aHKepiB abo ymopiB s CyMICHOI poOOTH TIpH

HaBaHTAXXCHHAX

3.5 nmporoHoBa 6y/10Ba 3 )KOPCTKOI0 apMaTypPOI0
KoHCTpyKIlis, 10 CKIagaeThbes 13 3alli300€TOHHOI ITUTH 1 IPOKAaTHHX abo
3BapHUX CTAJIEBUX OAJIOK, sIKI YaCTKOBO 3aMypOBaH1 B OCTOH 1 HUIKHS MOJUYKA SIKUX

3HaXOJUThCS Ha PIBHI HIXKHBOT YACTUHU TLTUTH

3.6 ynop
EnemMeHT, 110 BCTAaHOBIIOETHCSI HA PO3/LIl CTalb-OCTOH, CIIPUUMAE CUIIA 3CYBY
MDK JIBOMa YaCTMHAMU €JIEMEHTa 1 00MeXy€e MOKIIMBICTh MO3/I0B)KHHOTO KOB3aHHS M13K

OETOHOM 1 CTAJITIO Ta BiJIIAPYBAHHSI KOMIOHEHTIB M1 CO000
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4 3ATAJIBHI NOJIOKEHHA

4.1 [1pu npoeKTyBaHHI CTae3a11300€TOHHUX €JIEMEHTIB MOCTIB HEOOX1/IHO:

- TIpU BUOOP1 CTATUYHUX CXEM MOCTY, KOHCTPYKIIIM MPOTOHOBUX OYJOB Ta KOHC-
TPYKUINA BY3JiB 1 €JIEMEHTIB, BIJAaBaTH MEpeBary TakuM, B SKUX 3aMiHy, PEMOHT Ta

EKCIUTyaTaIlito eJIeMEHTIB MOke OyTH BUKOHAHO 3 MEHIITUMU BUTPATaMHU;

- BUOIp MaTepialiiB BUKOHYBATH 32 KPUTEPIIMH TEXHIKO-€KOHOMIYHUX TMOKa3HU-
KIB;
- 3aCTOCOBYBATH HAJiWHI TUIHA aHKEPHUX MPUCTPOIB I 00’ €IHAHHS 3aji300e-

TOHHOI IJIUTH 31 CTAJIEBOIO OAIKOIO;

- OLIIHIOBATH HAIpPY>KEHUU CTaH KOHCTPYKUINA 3 ypaxXyBaHHSIM MOXUOOK, IO MO-
’KYTh BUHUKHYTH TPH MOHTaxI1 (BIAXWJIEHb y po3Mipax Ta (OpMi MOHTAKHHUX €IIEMECH-
TiB, ¢opMmi 310paHUX KOHCTPYKIINA CTATUYHO HEBU3HAYEHUX CUCTEM, BIIXUJIEHb y Be-
JMYMHAX OMOPHMUX peaklid THMYacOBHMX Ta MOCTIMHHUX OMOp, HAKOIMMYEHHS 3BaploBa-

JbHMX IedopMalliit Ta HaPYXEHb PU 30MPaHHI);

- NpU MPOEKTYBaHHI CTAJIEBOI YACTUHU MPOTOHOBUX OYJOB HAJaBaTU IEpeBary
3BapHUM 3’ €JHAaHHSIM epe]; O0JTOBUMH, 3@ BUHATKOM 3’ €/JHaHb, B IKMX PO3TSAT Harpa-

BJICHHM MONIEPEK MTPOKATY.

4.2 TIpoekTHY TOBrOBIYHICTh KOHCTPYKIIIA MOCTIB Ma€ OyTH 3a0€3MeUeHO iX siKic-
HUM BUTOTOBJICHHSIM 13 3aCTOCYBAaHHSIM BIJIIOBITHUX MaTepialiB JIJIsl 3aXUCTY BiJ KOPO-

311 Ta r1apoi130JIiLlii, 8 TAKOXK TAKUMHU MPOSKTHUMU PIILICHHIMU:

- IPOCKTYBATH KOHCTPYKTHUBHI €JIEMEHTH MPOTOHOBUX OYJ0B Ta iX KOMIIOHEHTH 3
ypaxyBaHHSIM BTOMJICHOCTI Ta BUIQJKOBUX IMOAIH, 1110 MOXKYTh BIIOYTHUCS B MEPIOJ Te-

PMIHY CIIy’KOH MOCTY;

- HECHI KOHCTPYKIIi1, pO3TaIlIOBaHi MOPYY 13 MPOI3ZHOI0 YACTHHOIO Ma€ OyTH 3aXH-
IIEHO BiJ MOLIKOXKEHHS MPU HAi3Al TPAHCIOPTY B PE3yNbTaTi MIIACTUYHUX AedopMma-

11 OTOPOJIKEHHS;
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- mependayaTd MOXIJIMBICTH OIJIANlY, OUMIIEHHS, (apOyBaHHA Ta PEMOHTY BCIX

CTaJIeBUX YAaCTUH IIPOrOHOBOI OY/10BY;

- CJIEMEHTH TIPOTOHOBUX OYJI0B, SIK1 HE MOXKEe OyTH PO3POOJIEHO 3 JOCTaTHHOIO Ha-
JTIMHICTIO, 1100 TOCATTH MPOEKTHOTO TEPMIHY CITy:KOU, MatoTh OyTH 3MiHHMMU. Hanpu-
KJIaJl, TaKl SK. BOJOBIJIBI, Oropoka Ta IIyMO3axHCH1 0ap’ €pu; ommopHi yacTuHH; 1edo-

pMalriiiHi BH.

4.3 'V pobounx kpeciieHHsXx KM (KoHCTpyKIIii MeTaneBi) CTaJieBOT YaCTHHU eJie-
MEHTIB CJIiJi HaJaBaTh BCIO HEOOX1aHY iH(oOpMaIio i CKiIaaaHHs kpecienb KMJ]

(koHCTpYKIIiT MeTaJIeBi AeTaIi30BaHi), a came:

- HaJaBaTU MEpeiK MapoK CTajei, METU31B Ta 3BapIOBAIBHUX MaTepialiB, SKi
MOJKJIMBI JUISl 3aCTOCYBaHHS; B HEOOX1HUX BUIIaJlaX MPOEKTYBAIILHUK MOXE BKa3yBaTH
TIIBKH OJIHY KOHKPETHY MapKy CTaji, KOHKpETHI BUpoOU a00 KOHKPETHUI 3BaprOBaJIb-

HUW MaTepia;

- BKa3yBaTu THUIIH, CIIOCOOU Ta PO3MIpH IIBIB 3BApPIOBAHHS, a TAKOX TUIT OOPOOKH

KOHTaKTHHX MTOBEPXOHb y PPUKIIAHUX 3’ €THAHHSIX;

- HaJlaBaTU MOHTAXHY CXEMY, 3 MEPETIKOM BCIX MOHTa)XHHUX €JIEMEHTIB, €JIeMEH-
TIB CTHKIB Ta METHU31B, 13 3a3HAYCHHSIM Baru KO>KHOTO 3 HUX; PO3MOALI Baru, KOHCTPYK-
i Ha MOHTaXXH1 €JIEMEHTH CJI1J] BUKOHYBATH 3 ypaxyBaHHSM iX rabapuTiB, a TaKOXK

OI[IHIOBATH MOXJIMBOCTI X BUTOTOBJICHHSI, TPAHCIIOPTYBAaHHS Ta 30UpaHHS;

- BKa3yBaTH MOBHY CHUCTEMY 3aXHCTy BiJ KOpo3ii (a He TUIbKM mIapiB, IO HAHO-
CATHhCS HA 3aBOJI IPU BUTOTOBJICHHI); Y MICIISIX MOJJIMBOI'O HAKOMHWYECHHS Ta 3aCTOIO

BOJIM MPHU SKCIUTyaTallii ciai mepeadadyatu OTBOPH, AiaMETPOM HE MEHIIIEe, HiXk 25 MM.

- BUBHAYUTU METOAM Ta OOCATH KOHTPOJIIO IMPU BUTOTOBJIEHHI KOHCTPYKIIIH; y pasi
HEOOX1THOCTI BCTAHOBJIFOBATH JOMYCKH HAa TEOMETPIIO €JIEMEHTIB, SKIIIO BOHU BiJIMIHHI

Bi):[ HAaBCJACHUX Y YHNHHHUX CTaHAApPTaX.

4.4 Bci KOHCTPYKTHBHI BiAMIHHOCTI y Kpecinenusx KMJI (koHcTpykitii MeTanesi
neTaizoBani) Bijg kpeciaeHb KM (KOHCTpYKINT MeTajieBi)cTaneBol YaCTHHH €JICMEHTIB
Ma€ OyTH HOTOKEHO 3 aBTOPAMH IPOEKTY IO IMOYAaTKy BHTOTOBJIEHHS KOHCTPYKIIi.

5
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3aBOA-BUPOOHUK KOHCTPYKIIM TaKOX Ma€ Y3rOAUTH 3 aBTOPAMH MPOEKTY MapKu Mpo-
KaTy CTaJi, XapaKTepUCTUKH 3BAPIOBAIbHUX MaTepiaiiB Ta METH3IB JI0 MOYATKY iX 3a-

KYITiBJIi.

5 MATEPIAJIN

5.1 beron
beton 3ami300€TOHHOT MJIUTH B CKJIaAl 00 €THAHOTO Tepepi3y MPUHMAEThCS 3Ti-

nHo 3 Bumoramu /IbH B.2.3 - 14.

5.2 ApmartypHa cTajib
ApmMmarypa 3a11300€TOHHOT TUTUTH B CKJIaji 00’ €JTHAHOTO Mepepizy MPUNMaAEThCS

srigHo 3 Bumoramu JIbH B.2.3 — 14.

5.3 CraJi 1411 00’ e1HAHUX Nepepi3iB MPOroHOBUX 0Y10B MOCTIB
s 00’ eqHAHUX MEepepi3iB MPOrOHOBUX OYJA0B MOCTIB MPUMMAIOTHCS CTal Ta iX

XapaKTepUCTHKH 3TriHO0 3 BuMoramu JIbH B.2.3-26.

6 JOBI'OBIYHICTHh KOMIIO3UTHUX KOHCTPYKIIH

6.1 3aranpHi BUMOTH JI0 JOBIOBIYHOCTI KOMIIO3UTHUX KOHCTPYKIII TMPOTOHOBHUX
oynoB BukiageHo y JIbH B.2.3-22.
6.2 JlonaTkoBi MPOTUKOPO3iifHI CUCTEMH MalOTh MPOEKTYBATHUCS JIJIST KOMIIO3HT-

HUX TPOTOHOBUX OYJI0B 3 BUKOPUCTAHHAM 301pHUX TUTHT MPOI3HOT YACTHHH.
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7 OCHOBHI INIOJIOKEHHS PO3PAXYHKY KOMIIO3UTHUX
KOHCTPYKIIHA

7.1 3araJjibHi M0J10KEHHS

7.1.1 3ycunida, Hanpy>XeHHs Ta AegopMalii B eIeMEHTax KOHCTPYKLINA CJIiJl 3Ha-
XOJIUTU B MPUITYIICHH] IPY>KHOT POOOTH KOHCTPYKIIT a00 €IEeMEHTY, SIKIIO 1€ HE TIPH3-
BOJUTH IO TOMIJIOK Ounbiiie Hixk Ha 5%. [Ipu Bu3HaueHH1 BHYTPINIHIX 3YCHJIb iX mepe-
PO3MOLI 33 PaXyHOK IUIACTUYHUX AedopMalliil y mepepizax MOKE BpaxOBYBaTHUCS 3a
YMOBH CHEIlaTbHOTO OO0TpyHTYBaHHs. HaBaHTa)keHHs, BIUIMBU Ta BIAMOBIIHI Koe]iIli-
€HTH npuiiMaroThes 3rigHo 3 JIBH B.1.2-15.

7.1.2 Po3paxyHKH CTalie3a1i3006TOHHUX KOHCTPYKIliA 0a3ylOThCs Ha JBOX TPY-
nax rpaHUYHUX CTaHIB!

- TpaHWYH1 cTaHu | rpynu — 3a BTpaTOIO MIITHOCTI, CTIHKOCTI opMu abo 3a mosi-
BOIO TPIIIMH BTOMH;

- TpanuyHi ctanu |l rpynu — 3a o3HaKaMmu, SIKi BUKJIMKAIOTh YCKIaAHEHHS a00
MPUITMHEHHS HOPMaJIbHOI €KCILTyaTaIlii.

7.1.3 Jlnst rpaHUYHMX CTaHIB | rpymu 3aCTOCOBYETHCS PO3PAXyHOK KOMITO3UTHUX
KOHCTPYKIIN 3 ypaxyBaHHSM IpPY>KHOiI pOOOTH, 1 3 BIANOBIIHUM KOPHUTYBAaHHSM, IO
BPaxOBY€ BIUIMBU HEJIHIMHUX MPOIECIB, TAKUX K YTBOPEHHS TPIIIMH Y OCTOHI.

7.1.4 J1ns mepeBipKY TPaHUYHOTO CTaHy 32 BTOMOIO 3aCTOCOBYETHCSI PO3PaXyHOK
3 ypaxyBaHHSM MPY>KHOI poOOTH MaTepialy KOHCTPYKIIIH.

7.1.5 EnemMeHTH Ta KOHCTPYKIIIi, III0 OXOIUICHI IIMMH HOPMaMH, B 3aJICKHOCTI Bij
NPUIHATOTO B PO3paxyHKax iX HaMpyXKeHO-AePOPMOBAHOTO CTaHy, POMOALIAIOTHCS Ha
JIBa KJIacu Mepepi3iB:

- 1 kyac — npykHa poOOTa CTajaeBOi YaCTUHU CTalIe3ali300€TOHHOTO Mepepizy
3aCTOCOBYETBCS Y BCIX pO3paxyHKax 0e3 oOMeeHb (Halpy»KEHHS B CTaJIeBid YaCTHHI
niepepizy He MEePEeBUIIYIOTh PO3PAXYHKOBOTO OMIOPY TEKYYOCTi),

Rym

s =——,
O

ne R, — po3paxyHKoBHii omip;
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M - koedillieHT YMOB pOOOTH;
0 — koeiIieHT HAAIMHOCTI 3a BIAMOBIAAIBHICTIO.
- 2 K71ac - IIACTHYHUHN TIApHIp.
PobGoTa monepeyHoro nepepizy XapakTepU3yeTbCs AOCATAHHSIM HAlpyKeHb Te-
KYy4OCTi, 110 IOPIBHIOIOTh
= M
O

10 BCii BUCOTI CTajJIeBOi YaCTHHH CTaJIe 3a1i300€TOHHOIO TIEPepi3y, B YCiX BOJIO-

KHaX CTHCJIOr0 OCTOHY HaIpyKeHb, 10 JIOPIBHIOIOTH

m
S, =0,85%x—2—,
O
a B apMaTypl Hampy>KeHb TeKY4OCTI
_Rm

7.1.6 Bumoru 1 0OMexeHHsI, 010 3aCTOCYBaHHS KJIAciB Iepepi3iB HABOJAUTHCS B
noAaTKy A.

7.1.7 Po3paxyHKu CIIiJ1 BAKOHYBATH, SIK IIPABUJIO, BUXOJSIUN 3 TIIOTE3U TIOCKUX
nepepiziB, 63 BpaxyBaHHS MiAJAATIMBOCTI IMIBIB 00'€THAHHS CTAJICBOI 1 3aJ11300€TOHHOI
yacTuH. [lingaTnuBicTh MIBIB 00'€JHAHHS HEOOX1THO BPaxOBYBaTH ISl OAJIOK MPOJIBO-
TOM MeEHIIIEe HiXK 8 M 1 pemriTyactux Gpepm 13 maHeIsIMU MEHIIE HiXK 8 M.

7.1.8 Cknag po3paxyHKiB 1 BUIM BPAaxOBAaHMX y HUX HEMPYXKHUX HedopMariiit
ciig npuiiMatu 3a Tabda. 7.1. Sk npaBuiio, HenpyxH1 fedopmarliii ciiiJi TaKOK BPaxoBy-
BaTU MPHY BU3HAYCHH] 3YCUJIb B €JIEMEHTAX CTATUYHO HEBU3HAUyBaHUX cucTeM. [Ipumy-
CKa€eTbCs HAONMMKEHE BpaxyBaHHsS HENPYXHUX AepopMaliiii 0ETOHY 3 BUKOPUCTAHHAM

MIpH IIbOMY YMOBHUX MOJTYJIIB MPY>KHOCTI 32 000B's13k0BUMU fonatkamu [ 1 /1.
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Tabdauus 7.1- HenpyxHi gedopmanii, siki BpaXoByYIOThCA Y pO3paxyHKax

HenpyxHi nedopmaiiii, ki BpaxoBYIOTBCSl Y pO3paxyHKax

Ha . iy .
) 3a TPIIUHOCTINKICTIO Opnaunara
BUTPUBAIIICTb . .
3a Beptukanbnoi | OyniBensHOTO
HaanrtaxeHHs . . L
MinnicTio| [IporoHoBux i migitomy (st
Ta BILUTUBH . A
i OynoB 3a 3a TOPU30HTANBH | KOHCTPYKLII 31
CTIMKICTIO aBTO/JOPOXKHIX | BUHUKHEHHSIM | PO3KPHTTSIM |01 JKOPCTKOCTI 30ipHOIO
1 MiCBKHUX TpilMH TpilMH IUIATOIO)
MOCTIB
ITocriiini kr, us kr, us kr, us kr, us - kr, us
Tumuacosi
) cr, pl cr wud cr wud wud
BEPTUKAJIbHI
Temnepatypsi
CMHCpaTyp! cr, pl wud cr - -
i ycasiouHi
Tumuacosi
HonepeyHi pl - - wud -
TOPHU30HTAJIBHI
IIpu
TPaHCIIOPTYyBa
HHI, MOHTaX1,
wud wud cr - wud
NOIIEPEHBOMY
HaINpyXeHHi 1
peryItoBaHHI

V 1a6;. 7.1 nmo3HayeHo:

kr - moB3yuicTh O€TOHY;

US - 0OTHCHEHHSI TOTIEPEYHMX MIBIB 301pHOI 3a11300€TOHHOT IUIUTH;

VKr - BiOpomoB3y4icTh OETOHY;

Cr' - oTepeyHi TPIIUHK B 3aJ1i300€TOHI (BiJl yCi€l CYKyITHOCTI YMHHUX HaBaHTa-

JKCHB);

pl - oOMesxeHi mactuuHi nedopmariii cTaii i 6eTony (BiJ yciel CyKyITHOCTI YMH-

HUX HaBaHTaXXCHb 1 TIIBKU IIPH IIEPEBIPIIL ITEPEpizy);

wud - 6e3 BpaxyBaHHs HENPYKHUX Aehopmalriii;

THPE 03HAYAE, IO PO3PAXYHOK HE BUKOHYETHCA.

7.1.9 BBy BijcTaBaHHS 3CYBY B Haci Ta MicClieBa BTpaTa CTIHKOCTI MarOTh

BpPaxXOBYBATHCh, KO BOHU CYTTE€BO BIINIMBAIOTH Ha 3arajabHui PO3pPaxyHOK. BnoimBamu

MICIIEBO1 BTPATH CTIHKOCTI CTaJIEBUX €JIEMEHTIB Ha )KOPCTKICTh MOYKHA 3HEXTYBATH IS

HOPMAJILHUX TIEpepi3iB 00’ € JHAHUX €JIEMEHTIB.
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HeoOxigHo BpaxoByBaTu BIUIMBH Jeopmaliiii y OOJNTOBUX 3’ €AHAHHSIX HA 3ara-
JBHUN PO3PAXYHOK MEPEPI3iB.

7.1.10 ¥V niHIAHUX po3paxyHKax, BIUTMBAMHU KOB3aHHS Ta PO3JAUIBHOTO BH3HA-
YEHHS! BHYTPIIIHIX CHJI 1 MOMEHTIB Ha TPaHHULIl PO3JILITY CTallb-OE€TOH, MOYXHA 3HEXTYBa-
TH, SKIIO eJIEMEHTH 00'eTHaHHS 3a0€3IeueHO y BIAMOBIIHOCTI 10 BUMor Jlomarky XK.

7.1.11 CtucHyTy 3ai300€TOHHY IUTHTY CJIiJI pO3paxOBYBAaTH 3a MIIHICTIO, Tpi-
IIUHOCTIUKICTIO.

BB po3BUTKY 0OMEXKEHUX TUIaCTUYHUX AedopMalliii OETOHY 1 cTalll Ha PO3-
MOJILJT 3yCHUITh Y CTATUYHO HEBHU3HAUYBAHUX KOHCTPYKIIISIX MOYKHA HE BPaxXOBYBATH.

7.1.12 Po3TATHYTY 3a/1i300€TOHHY IIIUTY CIHiJl pO3paxoOBYBaTH 3a MIIHICTIO 1
TpiluHOCTIHMKICTIO. KaTteropii BUMOT 3 TPIMIMHOCTIMKOCTI CIiJ MPUHAMATH 3TITHO 3
JIbH B.2.3-14.

XKopcTkicTh mpu po3TATy 3ai300€TOHHOI TUIMTH 3 ypaxyBaHHSM TPIIIUH, IO
YTBOPHUJIMCS, BU3HAYAETHCSI BUPA3OM:

EA
y cr

e E.,A - MOAyJb MPYKHOCTI 1 TJIOMIA MEepepi3y MO3I0BKHBOT apMaTypHy TUIUTH,

Y o - KOe(IIIEHT, 10 BPaXOBY€ YACTKOBE 3aTyYeHHsI OETOHY MiX TPIIIMHAMHU B pOOOTY

Ha PO3TATAHHS 1 MpUUMAaEThCS 3a Tabi. 7.2.

Tadauus 7.2 - 3HadueHHS KoedimieHTa y , - I aBTOJOPOKHIX 1 MICBKUX MOC-
TiB IpU pO3paxyHKax 3a MIIHICTIO 1 TPIIIUHOCTINKICTIO

Apmarypa 3HaueHHs KoediieHTay

I'magka; my4ku BHUCO- 0,7
KOMIITHOTO JIPOTY; CTa-
JIEBI KaHATHU

[lepioguanoro npodi- 0,50
JTFO

Y cTtaTudHO HCBU3HAYYBAHUX CUCTCMAX 3yCHJIIIIA CJ'IiI[ BH3HA4YaTHU 3 YpaxXyBaHHIAM

BIUTMBY TIOTIEPEYHUX TPIIIUH Yy 3aJ11300€TOHHIN TITUTI.

10
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Jls1 301pHOT HEOOTUCHEHOT 3a11300€TOHHOI IUIUTH, Y SIKOi MO3/I0BXKHS apMaTypa
HE CTUKYETHCS, )KOPCTKICTh MIPU PO3TATAHHI CIiJ MPUIAMATH TakKolo, 110 JOPIBHIOE HY-
JIIO.

7.1.13 Po3paxyHKH IUIMTH MPOi3HOI YaCTHMHU HA MICIEBUH 3THH 1 CIIUTEHY POOOTY
3 TOJIOBHUMHM OajKaMy MPUITYCKAETHCS BUKOHYBATH HE3aJIEKHO OJMH Bijl OJTHOTO, MPHU
[IOMY TiJICYMOBYBATH 3yCHJIISA 1 AepopMaltii CiiJl TITBKH y BUTIAAKY POOOTH TUTMTH Ha
MICIICBHH 3THH Y TTO3JOBKHBLOMY HaIIPSIMKY.

7.1.14 Po3paxyHOK MOIMEPEYHOro TMepepi3y Ciiji BAKOHYBATH MO CTadisX, Kib-
KICTh SIKUX BU3HAYA€THCS KIJIBKICTIO YaCTHH IEpepi3y, 110 BKIIOYAIOTHCS MOCTIOBHO B
pobory.

JIJist KO’KHOT YaCTUHU TIepepi3y YMHHI HAIMPY>KEHHS CII1J] BU3HAYATH ITiJICYMOBY-
BaHHSM iX IO CTaisIX poOOTH.

7.1.15 Tlmonry 3a1i300€TOHHOI TNIUTU A,, a B pO3paxyHKaxX Ha KPYYEHHS TaKOX
il ToBIIMHY t, 1 mmMpuHYy pedpa abo ByTa CiiJ MpUMUMaTH MOIIICHUMU Ha KOEPIIIEHT
npuBeneHHss n, 3rigHo 3 7.3.1. [Ipu BpaxyBaHHI HenpyX HUX Aedopmarliii mpumycKa-
€ThCSl BUKOPUCTOBYBATH KOEQIIIEHTU TPUBEIACHHS, 3HANUICH] 32 YMOBHUMHU MOJIYJISIMU
IPY>KHOCT1 OETOHY, BU3HAYEHOTO 3T11HO 3 nojgatkamu I 1 /1.

[Tnomy mo310BXKHBOI apMaTypH, 10 MA€ 3YCTUICHHS 3 OETOHOM, CJiJ MpUiiMaTh

MOJIIJICHOIO Ha KOe(DIIIEHT MPUBEICHHS

n =E4/E
ne E, - Moxyns npyxHocTi HeHanpyxeHoi E,g abo manpyxenoi E,, apmarypu,

npuiiHaTHH 3riaH0 3 BuMoramu 3 JIbH B.2.3-14.

[linmvBaHHs, OIAT 13/I0BOTO TMOJIOTHA B CKJIAJl PO3PaXyHKOBOTO IOIMEPEUYHOIO
nepepi3zy BpaxoByBaTH HE CIII/I.

7.1.16 LlenTpu Barm cTajgeBoOro i MPUBEACHOTO MEPEPi3iB CIiJl BUZHAYATH 3a Tie-
pepizoMm OpyTTO.

[TocnabeHHs epepi3iB OOJITOBUMH OTBOPAMHU BPaXxOBYIOThCS 3TiIHO 3 [1].

11
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7.2 EdpekTHBHA HIIUPUHA NOJIUIb MPH 3CYBIi

7.2.1 Heo0OxiTHO BpaxoOBYBaTH >KOPCTKICTh CTaJEBUX IMOJHUIH Ta 3a11300€TOHHOT
IUTATHU TIPY PO3PaXyHKY Ha 3CYB Yy X IUIONIMHI (BiZICTaBaHHS 3CyBY) IPU BUKOHAHHI Jie-
TaJbHOI'O MPOCTOPOBOTO PO3paxyHKY. B crpoiieHiit MeTo/l AOMyCKAeThCsl CKOpHUCTa-
THUCSI IPUBEICHOIO MIUPHUHOKO (ehexmusHa wupuna) TIATH.

7.2.2 IlpuBeneHa mmpruHa OETOHHUX TOJIHUIb> BUSHAYAETHCS 3T1IHO 3 HUKICHABE-
JCHUMH TOJIOKEHHSIMH.

[Tpu 3acTocyBaHHI MPYKHOTO 3arajibHOTO PO3PaxyHKY MOKHA MPHHAMATH IMOC-
TiIHY TMPUBEJEHY IMUPUHY B MEXaX KOXKHOTO MporoHy. Lls BenmnymHa Moxe mpuiiMma-
TUCh SIK 3HAYCHHS Dgf1 B CepeIuHi MPOTOHY MpH OOMUpPAHHI Ha JABOX KIHIAX, a00 fK
Deft » TIPY KOHCOJIEHOMY OOTIMPaHH.

VY cepeauHi MoyibOTy a00 Ha MPOMIXKHIH OMOpI IPUBECHA MUPHHA, D, TUB. pHU-

CyHOK /.1, MOKe BU3HAYATUCh SIK

bt = Do + ZDbg (7.1)

ne:  bp—Biacrani Mix IIeHTpaMu IPOTU3CYBHUX 3'€THAHD;

bs — BenmMuMHa PO3PaxyHKOBOI IMIMPUHU OCTOHHOI MOJIKH 3 KOKHOTO OOKY CTiH-
KH, sIKa MpuitMaeThes sk L8, ayte He Oinblie HiX reoMeTpuyHa mupuHa b;. 3HaueHHs b
MIPUHUMAETHCSL TAKUM, IO JOPIBHIOE BIJCTaHI BiJl MPOTH3CYBHOIO 3'€THAHHS 1O CEPE]I-
HBOI TOYKH MK MPHJIETIMMH CTIHKAMH 32 BUHITKOM KpaiHiX TpaHei, e b — BincTanp
710 KpaifHBO1 rpaHi.

JoBxuHa L, mpuitMaeThes K BIACTaHb MK TOYKAMHM HYJIOBUX MOMEHTIB. J{Jis
TUMOBUX HEPO3PI3HUX CTAIE3a11300€TOHHUX OAJIOK 1 JIJIs KOHCOJIEH, pO3paXyHOK BHUKO-
HYETBHCS 3 YpaxyBaHHSIM CIIOPH 3THHAIBHUX MOMEHTIB B1J] PI3HUX THIIIB HaBaHTa)KCHb.

Le MOKHa mpuiiMaTH, SIK TOKa3aHO Ha PUCYHKY /.1.

12
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Ly Ly La

[Mo3uauennst 1- Le =0,85L1 mmst besr,1; 2- Le= 0,25(L1 + Lo)ms Der o ;
3- Le: 0,70 |_2 JJIs1 beff,]_; 4- Le: 2 L3 pInIe beff’Z
Pucynok 7.1 - ExBiBajieHTH1 JOBKUHU MPOTOHIB JIsl €PEKTUBHOI IIMPUHU O€-

TOHHHX ITOJIOK

[IpuBeneHa muprHa MOJKII Ha KpaHii OMopl BUBHAYAETHCA K
bt =g+ 2 [ by (7.2)
axio B =(0,55+0,025L,/bg) <1,0 (7.3)
ne  bg - 3HAYEHHS PO3PaxXyHKOBOI MIMPUHU OSTOHHOI MOJIKKA 3 KOKHOTO OOKY

CTIHKH, IOCEPEINHI KPAHBOTO MPOIBOTY;

Le — eKBIBaJIEHTHA JOBKHHA KPAHBOTO MPOTOHY BIANOBIAHO 0 pUCYHKY /.1.

7.3 IloB3yuicTh i ycaaka
7.3.1 Y po3paxyHkax KOMIIO3UTHHUX €JIEMEHTIB BPaXOBYETHCS BIUIMB IMOB3y4OCTI
Ta ycaJku O0€TOHY 3a11300€TOHHOT TUIMTH NUISIXOM BUKOPUCTaHHS KoedirieHTa npuBe-
neHHs. Llel koedilieHT BUpaKaeThCs 3AJIEAKHICTIO:
no=n, (L+Y 4 k) (7.4)
ne N, - KoeiIieHT NpUBEACHHS MPU KOPOTKOYACHOMY HaBaHTaXKEHHI,

n6 :Est/Eb,

13
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ne B4 =2,06 ¥ 0° MIla (2,1>§L06 KFC/CMZ) - MOMYJIb MPYXKHOCTI METAIy CTalIeBOi

yactunu, E, - MOLyis pyxHOCTI OE€TOHY IPU CTUCKY i PO3TATY, KU BU3HAYAECTHCS Y

Po3gini 3 /IBH B.2.3 - 14.

] kr - KoedimieHT MOB3ydocCTi, mpuitMaeThcs BimmosimHo no0 Jlomatky G JIBH
B.2.3 — 14 a60 3a nomatkom I' B 3a1e:KHOCTI BiJl BiKy { O€TOHY HAa MOMEHT, 1[0 PO3TJIs-
TAEThCS, Ta Yacy o MpuKIagaHHsI HaBaHTAKCHHS,

Y | - KoediIlI€HT MOB3YYOCTI, IKUM 3aJIeKUTh BiJl THUITY HABAaHTAXCHHS 1 MpUKMa-
€ThCS TaKUM, 110 JOPIBHIOE JJIsl IOCTIMHUX HaBaHTaXeHb -1,1 ; i mepBUHHUX 1 BTO-
PUHHUX BIUIMBIB ycaaku - 0,55 1 ns monepenHboro HanpyKeHHs 32 paxXyHOK aedop-
mamiu — 1,5.

JIns mOCTIMHMX HAaBaHTAKEHb Ha CTaje3alli300€TOHHI KOHCTPYKIT y KUIBKOX
CTaJisIX MOKe OyTH 3aCTOCOBAHO OJIHE CepeIHE 3HAUCHHS g 111 BU3HAUEHHS KoediIie-
HTa TOB3y4YocTi. Ile mpumymeHHs MoXe BUKOPHUCTOBYBATHCH JJIS MOMEPEIHBOTO Ha-
MPY>KEHHA 32 paXyHOK Jeopmarrii, K110 BiK BChbOTro OETOHY Y BiAMOBIAHUX MPOTOHAX
Ha MOMEHT TOTEPEHbOTO HANPYXKEHHSI CTAaHOBUTH Oinbinie HiK 14 mi6. [ns ycaaxw,
JOMYCTUMUM BiK NMPU HAaBaHTAXKEHHI CTAHOBUTb, K MIPABUJIO, OJIHY J100Y.

7.3.2 3a yMOBH 3aCTOCYBaHHS 301pHUX IUTUT 200 MOIMEPEHHOTO HAIMPY>KEHHS O¢-
TOHHUX TUTHT, SIKE€ BUKOHYETHCS 10 BKIFOUCHHS B POOOTY IJTUTH B 00’ €THAHUU TTepepis,
KOe(IIIEHT MOB3YYOCTI Ta 3HAYEHHS YCAJKH CIiJ IpUAMATH JJIs 4acy MOYMHAIOUYM 3
MOMEHTY MOYaTKy CyMiCHOI pOOOTH KOHCTPYKIIIi.

7.3.3 Ycanky OCTOHy CIiJi BpaxOBYBaTH INPHU PO3paxyHKax Ha TeMIEpaTypHi
BIUTUBH. [Ipu 11bOMy pO3BaHTAKYBAIBHUHN BIUIUB yCAJKU OCTOHY HE BPaXOBYETHCS.

I'pannuHy BiHOCHY AedopMallio ycaaku O€TOHY €y, HEOOX1IHO NpuiMaTH Ta-

KOI0, 1110 IOP1BHIOE 240 JUIS MOHOJIITHOI IJIUTH 1 140% J1s1 301pHOT TITUTH.
JlommyckaeThcsi BpIBHOBXKEHI B MEXKax IMOMEPEUHOTO Mepepidy HaNpy>KeHHs BiJl
ycaJlku O€TOHY BU3HAYaTH 3a Jo1aTKoM /I.
[ToB3y4icTh OETOHY BiJ YCAJOUYHUX HAIMPYKEHb IMPHUITYCKAETHCA BPAXOBYBATH

IUIIXOM 3aCTOCYBaHHS B PO3paxyHKaX YMOBHOTO MOJYJIS TMPYKHOCTI OETOHY

Eet snr = 0,5E;,
14
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7.3.4 SIxmo B MOCTax MiJl BILTMBOM TOB3y4YOCTi OYIKYIOTHCSI 3HAYHI 3MIiHH PO3-
MOy 3rUHAJIBHOTO MOMEHTY MNpu tp, HAaNpUKIAL, Y HEPO3pI3HUX Oajkax 3MIIIaHUX
KOHCTPYKIIN 31 CTane3ani300eTOHHUMH TMPOJIhOTAMHM, CIIiJT BPaxOBYBaTH BTOPUHHI
BIUIMBH, IO 3aJIeXKaTh BiJl 4acy, SKi BUKIMKAHO MOB3YYiCTIO, 32 BUKIIOUCHHIM 3arajib-
HOTO PO3paxyHKy I'PAaHUYHUX CTaHIB €JIEMEHTIB, J¢ BC1 MOMEPEUHI IIEPEPi3H BITHOCATh-
sl 710 KJ1acy 2 1 IS SIKUX JOIMYCK Ha MO3/IOBXKHIN 3TUH 3 KPYYSHHSIM HE BUMAra€eThCs.

Matoth Takox OyTH BpaxoBaHi MEPBUHHI Ta BTOPUHHI BIUIMBU, BUKJIUKAHI ycaj-
KOO 1 MOB3YYICTIO OETOHHOI MJIMTH. BIuMBY MOB3ydOCTI Ta ycaaku O€TOHY HE Bpaxo-
BYIOTBCS IIPU PO3PAXyHKY 3 METOIO MEPEBIPKU IPAHMYHUX CTaHIB (KpIM BTOMHHX) JUIS
CTaJIe3a1i300€TOHHUX €JIEMEHTIB, Je BCi MOMEepPEUHi Tepepi3n BiTHOCITHCS 0 Kiacy 2 i
JUTSL SIKUX JIOMTYCK Ha TO3/IOBKHIN 3TUH 3 KPYYCHHSIM HE BUMAra€eThCsl.

JI71s1 BTOpUHHUX BIUIMBIB, SIK1 3aJI€kKaTh BiJl 4acy, KOe(illleHT IPUBEICHHS MOXE
BH3HAYATHCH 3 BUKOPUCTAHHSAM KoedirienTa moB3ydocTti Y |, sskuii gopiBHioe 0,55.

7.3.5 YV mepepizax, B AKAX IUIMTA TpaIoe 0e3 TPimuH (HAPHUKIA, Y BHIIAIKY
HONIEPEIHBOT0 HAMPYKCHHS), BILUTUB IMOB3YyYOCTi 1 YCaJKH CJIiJl BU3HAYATH 3a JOMOMO-
ror0 OLIbII TOYHUX METOMIB. JKOpPCTKICTh Mpu KpydeHHi (3a rimote3oto CeH-Benana)
TOJIOBHOT KOPOOYACTOi OaIKy BU3HAYAETHCS JIJIs IPUBEJICHOTO 00’ €IHAHOTO Mepepizy, B
SIKOMY TOBIIHHY O€TOHHOI IJTUTH 3MCHIIIEHO Ha MOAYJIbHUI KoeDimieHT Nog = Gg/Gyp,

ne Gg 1 Gy 11e Moy MPYKHOTO 3CYBY KOHCTPYKIIIMHOI cTaji Ta OETOHY Bifmo-
BinHo 10 JIBH B.2.3-14. Tlpu npoMy ciij BpaxoBYBaTH BIUIMBH MOB3YYOCTI 3T1IHO 3
KOe(]iIlIEHTOM MPUBEIACHHS.

7.3.6 Y 30Hax, /¢ MPOTHO3Y€ETHCS BUHUKHEHHS TPIMUH y OCTOHHIN MUIUTI, Tep-
BUHHI BIUIMBH IiJ] €K YCaJKW MOXHA HE BPAaXxOBYBATH MPU PO3PAXYHKY BTOPHUHHHUX

BILJIMBIB.

7.4 Po3paxyHOK 3 ypaxXyBaHHAIM TPilUMHOYTBOPEHHS B 0eTOHI

7.4.1'Y 3MiH1 HanpyKeHO-Ae(POPMOBAHOTO CTaHy 3 YaCOM HEOOX1THO BpaxyBaTH
BIIMB TPIIMHOYTBOpEeHHs B OeToHi. [Ipouenypa po3paxyHKy B I[bOMY BHMAJKy MOXKeE
OyTH NpUIHATA HA PO3CY POEKTAHTA.

7.4.2 OHi€r0 3 MOXKIMBUX TPOIEAYP PO3PAXYHKY € TaKa:
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- OyAyeTbCs OrMHAIOYa €Mopa BHYTPILIHIX 3yCHIIb IJIs XapaKTepHUX KOMOIHAI[IH
3yCWJIb IIPU MOYATKOBIM JKOPCTKOCTI Ha 3ruHi1 Egli. OTpumana emtopa € pe3yiabTaTom
pO3paxyHKy «0e3 ypaxyBaHHS TPIIIUH;

- Y MICLISIX, JI€ PO3TATYBaJbHI HAMPY>KEHHS KpalHIX BOJIOKOH Y O€TOH1, OTpUMaHi
3 BUKOPUCTAHHSM OTHHAIOYOi €MIOpU 3arajbHUX BIUIUBIB, Y 2 pa3u NMEPEBUIIYE Mill-
HICTh Ryt s (muB. Po3a. 3 B JIBH B.2.3 — 14), sopcTKicTh ciif 3MeHImuTa 10 Egl,. Ta-
KU PO3MOJILT )KOPCTKOCTI MOKE OYyTH BUKOPUCTAHO JJIsl TPAHUYHUX CTaHIB 32 HECHOIO
3/IaTHICTIO Ta TPAaHUYHUMHU CTaHAMHU 3a EKCIUTyaTaliiHow npuaaTtHicTio. [loTomy 3a
JOTIOMOT'OI0 MTOBTOPHOT'O PO3PAaXyHKY BU3HAYAETHCS HOBHUM PO3MOJLI BHYTPILIHIX 3Yy-
cuib 1 BIANOBiAHUX Aedopmaiiii. Lleit npuiloM Mae Ha3By «pO3paXyHOK 3 YpaXyBaHHAM
TPIITUH»

7.4.3 JInst Hepo3pi3HUX CTane3a1i300€TOHHUX 0aJIOK 3 MITUTOI 0e3 MonepeHbO-
ro HanpyXEHHs, Y BUNAAKY, KOJIU BIIHONMIECHHS JIOBKUHU CYMDKHHUX HEPO3PI3HUX MPO-
roHiB (KOpOTKHIA/MOBrUii) MiXK OrmopaMu CTaHOBUTH xouya 0 0,6, eeKT BUHHUKHCHHS
TPIUIMH BPaXxOBYETHCS 3a JOMOMOIOK BUKOPHUCTAHHS 3HAYEHb >KOPCTKOCTI MPHU 3TUHI
E«l, Ha 15% n0BXUHU MPOTOHY 3 KOKHOTO OOKY KOXKHOT IPOMIXKHOT OTIOPH Ta 3HAYEHb
KOPCTKOCTI 0e3 ypaxyBaHHs TpiuiuH Egl; Ha pemTi nuisHoK nporony.

7.4.4 KpyTHY OPCTKICTh KOpoOUacTUx OaJoK CJIiJl pO3paxoByBaTH 3a MPHUBEJIE-
HUM TIOTIEpEYHUM MepepizoM. Ha miissHKaX BUHMKHEHHS TPIIIMH Yy OCTOHHIN TUIMTI B
pe3ynbTaTi 3rUHY PO3PaXyHOK BHUKOHYETHCS 3 BUKOPUCTAHHSM TOBIIMHU IUIUTH, SIKY
3MEHILIEHO HAINOJIOBUHY, 32 YMOBH, 10 TPIIIMHOYTBOPEHHSI HE BU3HAYAETHCS 3a JOMO-
MOTOI0 OB TOYHOTO METO.Y.

7.4.5 JIns rpaHUYHUX CTaHIB 3a €KCIUTyaTalliifHOI0 MPHUIATHICTIO TTO3/IOBXKHI 3CY-
BHI CHJIM, III0 BUHUKAIOTh Ha MEX1 PO3MOJIUTY MK CTAJLIIO Ta OSTOHOM, CIIiJT BPaXOBY-
BaTu 0e3 ypaxyBaHHS TPIlIHMH. SKIIO, SK allbTEPHATHBA, BPAaXOBAHO BIUIMBH TPIITUHOY-
TBOPEHHS, 10 yBaru OEpeThCs TAaKOX >KOPCTKICTh MPH PO3TATYBAHHI Ta HAJJIMIIKOBA

MIIHICTh PO3TATHYTOT'O OETOHY.
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7.5 ETanu Ta nocjaigoBHicTh OyAiBHUIITBA

7.5.1 Cnig BUKOHATH BIJIMOBITHUN PO3PAXyHOK JIJISl OLIHKU BIUIMBY MOETAITHOTO
OyJIIBHUIITBA HA HaNpyKeHO-1edOopMOBaHUM 00’ €THaHMI mepepi3 abo, 3a He0OX1THOC-
Ti, BIUIMBYU CHUJI, IIIO JiIOTh TUIBKH Ha CTAJIEBY KOHCTPYKIIIO.

7.5.2 BruiiBy MOCTII0BHOCTI OY/IIBHUIITBA MOKYTh HE BPaXOBYBaTUCh IIPHU PO3-
paxyHKy IpaHUYHUX CTaHIB 332 HECHOIO 3/IaTHICTIO (KpiM BTOMHHX) JJIs CTayie3anizo0e-
TOHHUX €JIEMEHTIB, B KUX YCl TIOTIEpEYHi MEpepi3u BIAHOCIATHCS 10 Kacy 2, 1 B SIKUX
HE BUMAara€eThCs JOIMYCK Ha MO3IOBXKHIN 3TUH 3 KPYYCHHSIM.

7.5.3 MiIHICTh 1 CTIHKICTh CTaJeBUX 0AJOK MPU MOHTAXKI MEPEBIPSAIOTH 3TiTHO 3
JIBH B.2.3-26.

MILHICTb 1 TPIILIMHOCTIMKICTh KOHCTPYKIIN Ta iX €JIEMEHTIB MPU MONEPEAHBOMY
HaIpY>KEHHI, TPAHCMIOPTYBaHHI 1 MOHTaX1 Tpeba MmepeBipATH B MPUMYIICHHI TPYKHOI
pobotu crami 1 6etony. IlepeBipky cimin 3aiiicHIOBaTH 0€3 pO3paxyHKY MOB3Y4YOCTI,
ycaaku OeToHy W OOTHMCHEHHS IMONEPEYHUX IIBIB, aje 3 ypaxXyBaHHSM BIUIMBY BTpaT

NoTepeIHbOTro Harpy>keHHs 3rinno 3 /IbH B.2.3-14.

7.6 TemnepaTypHi BILIMBH

7.6.1 TemmiepaTypH1 BIUTUBH CI1ij] BpaxoByBatu 3rigHo 3 5.10 /IbH B.2.3 — 14,

7.6.2 TemnepaTypHi BIUIMBA MOXYTh HE BPaXOBYBATHUCH IIPHU PO3PAXYHKY IPaHU-
YHHUX CTaHIB 32 HECHOIO 3J]aTHICTIO (KpiM BTOMHUX) JIUISl CTANIE3a1i300€TOHHUX €JIeMEH-
TiB, B SIKMX yC1 MOMEPEYHi Mepepi3n BITHOCATHCS J0 Kiacy 2 1 B IKMX HE BUMAraeThCs
JOTTYCK Ha MO3/I0BXKHIN 3THH 3 KPYUCHHSIM.

7.6.3 [1;1s1 cipOIIieHHs 3araJIbHOTO PO3PAaxXyHKY 1 BU3HAYCHHS HAIPY)KCHb CTaJie-
3aI11300€TOHHUX KOHCTPYKI[iH 3HA4eHHs KoedimieHTa JIHIHHOTO TEIJIOBOTO PO3IIMPEH-
Hs KOHCTPYKIIMHOT cTalll MOXKe MPUHUMATHUCh 10x10° C™. s pPO3paxyHKy 3MIHH JOB-
KHHH MOCTY KOe(illi€HT TeIIoBoro posmmpeHHs Mae cranoButd 12 x 10° C™ s

BCIX KOHCTPYKIIIHHUX MaTepiaiB.
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7.6.4 Y po3paxyHKax Ha TeMIIEpaTypHi BIUTMBH CJIiJl BpPaXOBYBaTH PI3HUIIO TEM-
nepaTyp 3a1i300€TOHHOT 1 CTaJIeBOT YacTUH mepepidy. Pi3HMI TemmepaTyp BU3Hauda-
€THCS, SIK TIPABUJIO, HA MIJCTaBl TEIIO(I3UUHUX PO3PAXYHKIB.

Po3paxyHku Ha TeMIiepaTypHi BIUIUBU MPUITYCKAETHCS BUKOHYBATH, IPUHMAIOUN
PO3MOJILI TEMIIEPATYpP Y Mepepi3i HE3IMIHHUM 3a JOBXKHHOIO CTajIe3ali300€TOHHOI IPo-
TOHOBOI OyZI0BH 1 BUXOJIIYU 3 TAKMX HOPMATUBHUX HANOUIBIINX 3HAYCHD PI3HUII TEM-
nepaTyp t nmax 3211300€TOHHOT TUIMTH 1 CTAJI€BOT KOHCTPYKIIIL:

a) JUIs IPOTOHOBHUX OY/OB 31 CTaJICBUMH OaJKaMH 13 CYLIIbHOI CTIHKOIO IpH 13-
ai moBepxy (puc.7.2, a) y BUIIAKY, KOJIM TEMIIEpaTypa CTajl BHIIE, HIXk 3a1i300€TOHY, 1
Oarnka miIgaeTbcst HArpiBaHHIO COHSYHMM MPOMIHHSIM MPU HaXWIIi iX 10 ropu3oHTy 30°
1 6utbre — 30°C;

- y BUNAJKY, KOJIM TeMIepaTypa CTajll BHUIIE, HDK 3alli300€TOHY, ajie Oanka He
IIITA€THCSl HAarPIBaHHIO COHYHUM ITPOMIHHSM , — 15°C,;

- Y BUINAJIKY, KOJIM TEMIIepaTypa CcTaji HIK4e, HIXK 3al1i300€Tony, - MiHyc 15°C;

a) &) 8/ o
b M N}:
A =
4
— £ b 1';;‘ Ml
% ry
= ]
= M ! may
Corn e
_,:5 :—mﬁ rilaa
P,i N_‘L"- Vi Froay,
kL
s 0.3 tmax
Vr = 03

a- cxema IMorepeyHoro nepepisy; 6 - KpUBOIIiHIHHA eMopa PO3NoALTy TEMIIEpaTyp MO BUCOTI
CTaJICBOI YaCTHHU Nepepi3y; B - KPUBOJIiHINMHA €MIOpa pO3NOAiTy TeMIepaTyp Uil BEPXHbOI YaCTHHU
nepepizy Oanku

Pucynok 7.2 —Ilonepeunuii mepepi3 craye3anizo0eTOHHOT KOHCTPYKIIiT 1 po3pa-

XYHKOBI €IIOpHU Pi3HULII TEMIIEPATyp
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0) a1 MPOTOHOBUX OY/OB 13 PEUIITYACTHMHU TOJIOBHUMHE (hepMaMu Tpu 1371 1mo-
BEPXY:

- Y BUMNAJKY, KOJU TeMIepaTypa CTaJleBUX €JIEMEHTIB (epMH BHUIIE, HIXK 3aJ130-
OeToHy, He3aJIe)KHO BiJl yMOB OCBITJICHHS COHIlEM, - 15°C;.

- Y BUMAJIKY, KOJIU TEMIIepaTypa CTAIEBUX €JIEMEHTIB (hepMU HUXKYE, HIXK 3aJ1130-
oetony, - minyc 10°C,

B) JIIsl TIPOTOHOBUX OYJIOB 3 TOJIOBHHMHU OaJKaMH i3 CYHIJIBHOK CTIHKOIO a0o0 3
pelITIacTUMH TOJOBHUMH (GepMaMu 1 PO3TAIIOBAHOI MiX HUMHU 3al11300€TOHHOIO
TUTUTOIO 3 13/1010 TIOHK3Y 200 TTOCEePEINHI:

- Y BUTIQJKY, KOJIM TEMIIepaTypa CTaji BUIIE, Hix 3am300eTony, - 20°C;

- Y BUTIAJIKY, KOJIM TeMIIepaTypa CTajl HUXK4e, HIXK 3al1i300eToHy, - MiHyc 15°C.

BuzHaueHHs 3ycuiib 1 HapyKeHb B1J TEMIIEPATYPHUX BIUIMBIB CJiJl BAKOHYBATH:

- 3a MANYHKTOM "a” - 13 NPUHHATTAM 110 BHCOTI CTAJIEBOI YaCTHHU IEpepi3y

KPHUBOJIIHIHHOT €MmopH pi3HUIl TeMieparyp (puc.7.2, 6) 3 OpaAUHATOIO B i-i TOUII

Zii L
tni =tn,maxnti =tn,max aglﬁ' 332(%)2' (7'5)

ne Zy;h,, 3rigHo 3 puc. 7.2, a, cMm;
Zp) i - BIICTaHb Bijl BEPXHBOI IPaHi CTIHKK METAIEBOi Oanku 10 Touku R

h, - BUCOTa CTIHKM MeTalieBOT OaJKy,;
- 3a mianyHKTamM “0” 1 “B” - 13 IpUUHATTSAM NPSIMOKYTHOI €IMIOPU PI3HUII TEM-
nepaTyp Mo BCiil BUCOTI CTaJIEBOi YaCTHUHU Mepepizy;

- 32 MIAMYHKTOM “T” - 13 NPUUAHATTAM KPHUBOJIIHINHOI €MIOpH PO3MOALTY TeMIIe-

patyp 3a puc. 7.2B, i 3 OpJIUHATOIO B i-i TOYIII

tni :tn,maxnti :tn,max (5—OI- 1)2’ (7-6)

ne Zyj - 3a puc. /.2, B, CM.
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VY nporoHoBux OynoBax 3 i3/1010 MOBEPXY CTaJEBY YAaCTUHY KOpOOYACTOro mepe-
P13y MPUITYCKAETHCA YMOBHO PO3JUISATH Ha OalKy IBOTABPOBOTO MEpeEPi3y 1 MpU LOMY
BpPaxoOBYBaTH PO3IOALI TeMIIepaTyp 3a puc. /.2, 0.

JlommyckaeTbcsl BpIBHOBaXXEHI B MeXaxX MOMNEPEYHUX Iepepi3iB HAINPYKEHHS BiJl

3MIH TeMIeparypu Bu3Hauatu 3a JJomgarkom JI.

7.7 TlonepeaHe HANMPY:KEHHS 32 PAXYHOK NPHUKJIAJEHUX KOHTPOJIHLOBAHUX

nedopMmauii

7.7.1' Y KOMIO3UTHUX KOHCTPYKIISX, /1€ Mepea0ayeHo MONepeIHe HAMPYKEHHS
3a paXxyHOK KOHTPOJBbOBaHUX nedopMariiii (Hampukiaa, MiIIOMKpadyBaHHS OIIOP),
BILUIMB MOJKJIMBUX BIIXWJICHB BiJ MPOTHO30BAaHMUX 3HAYCHB JedopMariiii i )KOPCTKOCTI
Ha BHYTPIIIHI 3yCHJUISI Ma€ OyTH BPaXOBaHO MPHU PO3PAXYHKY I'PAHUYHUX CTaHIB 3a He-
CHOIO 3/IaTHICTIO Ta €KCIUTyaTaI[IiHOIO MPUAATHICTIO.

7.7.2 SIk110 HEe BUKOPUCTOBYETHCS OLIBIN TOYHUN METOJ] BUSHAUYCHHS BHYTPIIII-
HIX 3YCHJIb, XapaKTEPUCTUYHI 3HAYEHHS HENPAMUX BIUIMBIB NPUKIAICHUX dedopmaliii
MO>KHa PO3PaxOBYBAaTU 3 XapaKTEPUCTUYHUMH a00 HOMIHAJIbHUMHU 3HAUEHHSMHU BJlac-

TUBOCTEH AedhopMyeEMUX MaTepiajiB 3a YMOBH, IO 1151 Aedopmaliiss KOHTPOJIIOEThCS.

8 T'PAHUYHI CTAHU 3A HECHOIO 3JIATHICTIO

8.1 HecHa 31aTHiCTh Ha 3THMH

8.1.1 3aranbHi MOJI0KEHHS

8.1.1.1 Po3paxyHkoBa MIIHICTh MIPH 3TMHI BU3HAYAETHCS 32 JOTIOMOTOIO MPYXK-
HO-TUIACTUYHOI TEOpii JIMIle Y BUIAJKY, KOJIU €(PEeKTUBHUM CTane3ani300eTOHHUM Tie-
pepi3 BIAHOCUTHCS A0 Kiacy 2 1 SKIO HE 3aCTOCOBYETHCS TOIEPEIHE HANPYKCHHS 3a
JOTIOMOTOI0 apMaTypHUX €JIEMEHTIB.

8.1.1.2 [IpyxHuuit po3paxyHOK 1 HENiHIHA TEOpis AJS OMOpY 3rUHY MOXKe OyTh

3aCTOCOBAHO JI0 TIOTIEPEYHUX Mepepi3iB OyIb-SKOT0 Ki1acy
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8.1.1.3 /st mpy>KHOTO PO3PaxyHKY 1 HEMiHINHOI Teopii MOXKHA MPHUITYCTUTH, IO

CTaJIe3a1i300€TOHHUI MOTNEePEeYHU Tepepi3 3aMHUIIAETHCS TUIOCKUM, SKIIO €JIEMEHTH

3CYBHOTI0O 3'€/ITHAHHS 1 IOTIEPEYHY apMaTypy pO3paxoBaHO 3 YpaxyBaHHSIM BiJIITOBITHOTO
PO3MOILTY PO3PaXyHKOBOI MO30BAKHbBOI 3CYBHOT CHJIH.

8.1.1.4 MirHicTh OETOHY Ha PO3TAT HE BPAaXOBYETHCS

8.1.1.5 V Bunaaxy, KoJii CTaJeBUH TEpepi3 CTalie3as1i300€TOHHOTO Tepepidy €
KPUBHM Y TUIaHi, Y PO3PaxXyHKY BPaXOBYETHCS BILIUB KPUBHU3HH.

8.1.1.6 IInactuuHuii rpaHUYHUI MOMEHT My rq CTasIe3a11300€ TOHHOTO IONEpeY-
HOTO TIepepizy AJisA €IEMEHTIB 2 KJjlacy BUSHAYAETHCS 32 TAKUX MPUITYIICHb:

d) Ha KOHTaKTaX MK KOHCTPYKIIIHHOI CTaJUTI0, apMaTyporo i OETOHOM CIOCTepi-
raeThCs MOBHUM 30ir BITHOCHUX JieopMariii;

b) edbexrnBHA mIOmIA €eMEHTa CTalIeBOT KOHCTPYKINT HANPYXKYEThCS IO PO3pa-
XYHKOBOI M€X1 TeKy4ocTi Ry;

C) eeKTHBHI IUIOHI PO3TATHEHOT a00 CTHCHEHOI MO3J0BKHLOI apMaTypH Ha-
NPYXKYIOTBCS 0 CBOIX pO3paxyHKOBUX MexX TekydocTi R.. CtucHena apmatypa B 3aii-
300€TOHHIH TUIUTI MOXE HE BPaXOBYBATHUCH;

d) edexTrBHA MIONMIA CTUCHEHOTO OETOHY MOCTIHHO BUTpUMYE Harpyxernns 0,85
R, Ha BCIO rMuOMHY M1k TJIACTHYHOI0 HEUTPATLHOIO BICCIO 1 HAWOIIBIIT CTUCHEHUM BO-
JIOKHOM 0eToHy, e R, - po3paxyHkoBa MIIHICTh OSTOHY Ha OCHOBUH CTHCK.

Ha pucynky 8.1 HaBeZileHO TUTIOB1 MPUKJIAAN PO3MOALTY MIIACTUIHOTO HAMPYKEHHS

Rym
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¥
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N:J.a M:l.Hd
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Besr | ¥r Rym
o M
. 7 -] g

Pucynok 8.1 — TunoBi nmpukiaay po3noalTy Hallpy>KeHb y OTIEPEYHHX Tepepi-

3ax, M0 BIIHOCATHCS 710 2 KJIacy, MPU JOJJATHOMY 1 BiI' EMHOMY 3THHAJIBHIX MOMEHTaX.
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8.1.1.7 Jlna crane3ani3o0€TOHHUX MOINEPEYHUX IIEPEpi3iB, B SAKUX BIICTaHb Xp
MDK IUJTACTUYHOIO HEWUTPaAJbHOIO BICCIO 1 KpallHIMU BOJIOKHAMHU CTHCHEHOI OE€TOHHOI
T nepeBuinye 15% 3aranbHOi BUcOTH h elleMeHTa, pO3paxyHKOBHM TpaHHUYHHIMA
MOMEHT Mgq npuiimaeTbes K SfMp,rd, 1€ f — KOEQIIIEHT 3MEHIIEHHS NPEACTaBICHUN
Ha pucyHky 8.2. lnsg 3naueHs Xp/h, mo nepesuntytots 0,4, omip 3rMHy Mae BU3HaYaTH-

Cs1 OKPEMO.

Rym
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Pucynok 8.2 — KoediuieHT f 3MeHIIeHHS MOMEHTY My Ry
8.1.1.8 /lonaTkoBi nmpaBuia a1 0aJI0K MOCTIB
a) SKIIO 3araJlbHUi PO3paxyHOK MPYKHOTO JAehOopMyBaHHS BHUKOPHCTOBYETHCS

Julsl Hepo3pi3HOi Oaiku, BennunHa Mgy mae He nepesuigysatn 09 My gy v Oyzs-

SKOMY TIOTIEPEUHOMY TIepepi3i kiacy 2 mpu Aii T0AaTHOTO 3rHHAILHOTO MOMEHTY, JIe:

- TIONIEPEUHUI TIepepi3 MpHU BiJl' EMHOMY BUTHHI Ha CyMDKHIN omopi abo mopsiy 3
HEIO0 BIIHOCUTHCS 70 Kiacy 1;

- BIJIHOIICHHS 3HA4YeHb JOBKUHHU TPOJIBOTIB IMOPYydY 3 Ii€l0 OMOpor (KOpoT-
Ki/moBri) ctanoBuTh MeHie Hik 0,6. SIK albTepHAaTHBY MOKHAa BUKOPHCTOBYBATH 3ara-
JHHUHN PO3PaXyHOK, IO BPaXxOBY€E HEMPYKHY POOOTY;

0) Sxmo omip crane3anizo0eTOHHOTO MOMEPEYHOTO Mepepi3y 3rMHY BU3HAYAETh-
Csl 3a JIOTIOMOTOI0 HEJHIMHOI Teopii, Mae OyTH BPaxOBYBaHO 3aJICKHICTh MK Harpy-
KEHHSIM 1 AedhopMalli€ro MaTepiais;

B) MPUIMAETHCS, MO CTAJIC3aTi300€TOHHUM MOTIEPEUYHUIN TIepepi3 3aUIIAETHCS
TJIOCKUM, a jJedopMallisi pO3TATHYTOT a00 CTUCHEHO1 apMaTypH, 1110 3HAXOIUTHCS B 3a-
YeryieHH1 3 0ETOHOM, € TaKOI0 XK, SIK 1 cepe/iHs nedopmallis HABKOJUITHBOTO OETOHY;,

I') 3HAYCHHS HAIPY)KeHb Y CTUCHEHOMY OCTOHI BUBOATHCS 3 KPUBHX 3aJICIKHOCTI

nedopmariii Big HanpyxkeHs, npeacrasnennx y JICTY-H b EN 1994-1-1, 3.1.7,
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1) HANPYXCHHS B apMaTypi BUBOAATHCA 3 Jiarpam [IpaHatis, siki mpeacTaBiIeHo
B JICTY-H b EN 1994-1-1, 3.2.7;

¢) Halpy)XCHHS B CTUCIIIH a00 PO3TATHYTIH KOHCTPYKIIHHIN CTali BUBOASTHCS 3
niarpam [Ipanarns JJICTY-H b EN 1994-1-1, 3 ypaxyBanusM criocoOy OyiBHHIITBA,

XK) IS cTane3anizo0eTOHHUX MOMEPEYHHX MepepisiB Kiaacy 2 3 OETOHHOK CTHC-
HEHOIO TIOJIMIICIO, HENMHINHUN omip BUTUHY My MOXXe BU3HAYaTHCS SK (PYHKIlISI CTHC-
KaJbHOT cuii B 0eToH1 N 3 BUKopucTaHHsAM cripoiieHux Bupasis (8.1) i (8.2):

N, —ana N, <N, ; (8.1

f‘,:fm = 'ﬂ'r}-a,Es +{‘H'"?e.'.ﬁ;: B ﬂ'ﬂa.Ea ) M

Nc 0 P'fs.ef
N, —-N

c.f c.ef

Me =M e EIM s Mo ) —ana N, =N, =N, (8_2)

IIpu oMy Mg rg = Magd + KMcEgq
ne M,gq — PO3paXyHKOBHIl 3THHAIRHHI MOMEHT, NMPUKIAACHHH 0 Tepepizy

KOHCTPYKIIIHHOI CTam Iepes BKIIOYCHHSIM OCTOHHOI INIUTH y CYMICHY pOOOTY KOHC-
TPYKIIIT;

M¢ gq — 9acTHHA PO3PaXyHKOBOTO 3rHHATILHOTO MOMEHTY, KM i€ Ha CKJIaJCHUMA
nepepis;

K - HalOUIBII HU3BKUH KOSQIIiEHT, IO 3a0e3Meuye JOCITHEHHS TPaHUYHUX 3HA-
YeHb HANPYKEHb Y BUIMAJKY MM1IJOMKpayyBaHHs KOHCTPYKIIII;

N — CTHCKaIbHE 3yCHILISL B OETOHHIHM MOJIUIIL, IO BIJIMOBIAA€ MOMEHTY Mg Ry,

E‘:’E- Mra
A R 1 A Moira 2

1.0 1.0

Mapo Miira
Wira Moire
M e
M ra
N M
e o > W N o> e

Nt Fas

1 — migmoMKpadeHa KOHCTPYKIiS, 2 — HE MiIOMKpayeHa KOHCTPYKITis
Pucynok 8.3 — Crpoiiena 3anexxHictb Misk Mgg 1 N 17151 IepepisiB 31 CTUCHEHOIO

OETOHHOKO ILTUTOIO
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3) SIKIIO OIip 3THHY TOMEPEYHOro Mepepidy BU3HAYAETHCS 32 JOMOMOTOI0 HEli-
HIAHOI Teopii, HANpPY>KEHHsS y MOINEPEAHbO HAMPYKEHIN apMarypi CiliJi BUBOJUTU 3a
JIOTIOMOTOI0 pO3paxyHKoBUX KpuBuX, HaBenenmx y JICTY-H b EN 1994-1-1, 3.3.6.
[Ipu o1iHLI HANIPY>KEHb y HAMPY>KEHUX €JIEMEHTAX apMaTypu HEOOXIJTHO BPaxOBYBaTH
B HUX 1 pO3paxyHKOBY IMOYATKOBY MOIMEPEAHIO AehOopMAaIlilo.

8.1.2 [Ipy>xHiii omip 3runy

8.1.2.1 Bu3HaueHHs1 HanpyXeHb Ma€ BUKOHYBATHCHh 3a TEOPI€I0 MPYXKHOCTI, 13
3aCTOCYBaHHSM IIPUBEICHOI ITMPUHU O€TOHHOI MOJIKH 3T1IHO 3 7.2.2. J{1s momepedyHux
nepepi3iB kiacy 1 npuBeneHuii nepepiz KOHCTPYKTUBHOTO CTAJIEBOrO MpouI0 HEOO-
XigHo Bu3HavaTu 3rigHo 3 JJbH B.2.3-26.

8.1.2.2 Tlpu oOuunciaeHH] MPY>KHOTO OMOPY 3THHY HA OCHOBI MPUBEJEHOTO IOIIe-

PEYHOro nepepizy, NPUUMAarOThCS TaKi TPaHUYHI HANPYKEHHS:

- R xgﬂ -y OETOHI IPU CTUCKY;

m N . .
— R, x—-y KOHCTPYKIINHI} CTalli IpU PO3TAry a00 CTUCKY,
g

r

-R ><gﬂ -y apMaTypi IpH po3Tary abo CTUCKY.

8.1.2.3 SIx anpTepHaTHBA, APMATYPOIO Y CTUCHYTOMY OCTOHI IUIUTU MOKHA 3HEX-
TyBaTH.

8.1.2.4 HanpyxeHHs, 1110 BUHUKAIOTh OKPEMO y CTJICBIH OaIli, MaloTh J0JaBa-
TUCH JI0 HaNPY>KE€Hb BHACIAOK A1l HA 00’ €THAHUI €JIEMEHT.

8.1.2.5 SIkmio He BUKOPUCTOBYETHCS O1IBII TOYHUNA METO/, TO BILIUB MOB3y4OCTI
BPaxOBYETHCA MUISIXOM 3aCTOCYBAaHHS BIIHOIIECHHS MOYJIIB TIPY>KHOCTI.

8.1.2.6 [IpyxHMi1 pO3paxyHOK CTaIe3ali300€TOHHOI OAJIKK 3 TIepepizaMu, 0 Bi-
IHOCATHCS 10 1 Kilacy Ha BIUIMB JOJATHOTO 3THHAIBHOTO MOMEHTY , CIIiJl BUKOHYBATH
3a Gopmynamu Tadi. 8.1 3a ogHUM 3 po3paxyHKoBHX BHIaIKiB A, b a6o B (puc.8.4) B

3aJIEKHOCTI BiJ BEJIMYMHU HAINPY>KEHHSA B OETOHI S, HA PiBHI LIEHTpa TsDKIHHS 3aJ1130-
OETOHHOI TUTUTH 1 HANPY>KEHHS B MO3JIOBXKHIN apMaTypi s ,, 110 BIAMOBIIAE AedopMalii

OCTOHY IPH HAIIPY>KCHHI S , .
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1) 110 MPU3BOAUTH 10 CTUCKAHHS BEPXHBOTO TOSCY

Tabmmis 8.1
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b

DopMyu A1 KpUTEPIiB 1 NEPEBIPOK MIITHOCTI B pO3PAaXyHKOBHUX BHUIIAKAX
B

Kpurepii i nepe-
BIpKH

A

Kpurepii: cmis-
BITHOIIIEHHS KO-
pCTKOCTEN

E,l, £02E,I,

HAINpyXeHb y
OetoH1
(ctuckanusg +,

pO3TATaHHS - )
Hanpy>KeHHs y
pO3paxyHKOBIi
M03/10BXHIHU ap-
marypi (ctuc-
KaHHS +, pO3TsI-

raHHs - )

[epeBipku:
3aJ11300€TOHY
(ctuckanug +,
PO3TATaHHS - )

CraneBoro Bepx-
HBOTO TOsICa
(ctuckanug +,
PO3TATaHHS - )

M- Z_.N, i
WsZ,s

- %E_mlmRy
A 9

CTaJIEBOTO HUXK-
HBOTO Tosica (po-
3TATaHHA +, CTH-

M - stNbr + Nbr £ mRY

sl,s

CKaHHS - )

W, A g
+ NbR,r £ mR,

V tabi. 8.1 mo3HaueHo:
M=M,+M,
BIJITOBITHUM 3HAKOM);
M

JIeBa YaCTUHA KOHCTPYKIIiT);

M

TEM 3 ypaxyBaHHSM IOB3Yy4OCTI OETOHY, OOTHCHEHHS MOINEPEYHHUX LIBIB, YTBOPEHHS

- IOBHUU 3rMHAIBHUNA MOMEHT (ITPUUMAIOTh TaK CaMo, 5K

Mli

M,

3

1 - 3TMHAJIBHAN MOMEHT TepIIoi cTaii po6oTy (HaBaHTa)XECHHs CIIPUHMAE CTa-

2 - 3THHAJLHUNA MOMEHT JIPYToi CTajii poOoTH (HaBaHTAXXCHHS CIpUiiMae cTa-

Je3a1i300€TOHa KOHCTPYKIIis), IO BU3HAYAETHCS JJIA CTATUYHO HEBH3HAYYBaHUX CHC-
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MONEPEUHUX TPIIIMH Y PO3TATHYTUX 30HAX 3a11300€TOHHOI IJIUTH, @ TAKOXK ycaaKu Oe-
TOHY 1 3Mi1H TEMIIEPaTypH,

St 1 - BpiBHOB&XKEHI B IONMEPEYHOMY CTANC3aTi3006TOHHOMY Iepepisi Hampy-

’KEHHS, 110 BUHUKAIOTh HAa PIBHI IEHTpa TSHKIHHS MOTEPEYHOTO IMepepizy OeTOHY Bif
HOT0 MOB3Yy4YOCTi, OOTUCHEHHS MONEPEYHUX MIBIB 301pHOT IJIUTH, YCaIKH OETOHY 1 3MiH
Temreparypu (3a BUKIIOUCHHSM BHIAJKY, KOJM TeMIeparypa 3aili300€TOHHOI IUIUTH
3rijiHo 3 7.6.3r BUINA, HIXK CTaJi, i pO3paxyHKH BeIyThes 3a popmynamu Tadm. 8.1 - 8.2)
BIJINOBIJIHO B OETOHI 1 y MO3/I0BXKHII apMaTypi;

A = A4+ A, + A, - Jomna HeTTO NONEPEYHOTro Mepepizy cTaieBoi OAIKY,

Aq, Ao A Ay A = A - TUTOII €JIEMEHTIB MOMEePEeYHOro nepepisy BiANOBIIHO
CTaJICBUX HUKHBOTO 1 BEPXHBOTO TOSICIB, CTAJIEBOI BEPTUKAILHOI CTIHKH, OCTOHY TUJIH-

TH, TIO3J0BXKHBOI HEHANIPYKYBAHOI apMaTypH IUJIATH,

| |

— 'sb . — S . _

VVb,stb - Vi ) Wsl,s - 7 ) Wsz,s - Vi
b,stb sl,s s2,S

- MOMEHTH OTIOpY;

W, =—>- - yMOBHHII MOMEHT OIIOPY Ha PiBHI IEHTPa TSHKIHHS Mepepi3y G6eTony;
bs

| 4p, s - MOMeHTH iHEpIiT HETTO BIIIOBIJHO CTANE3aI1300€TOHHOIO MONEPEYHO-
ro rnepepizy 0aaku, MPUBEIECHOTO JI0 CTall, 1 MOMEPEYHOTO MePePi3y CTaIeBOI OAKH;

Zb,stb’ Zys, Z8L S, Zsz,s - BiJICTaHI BiAIOBIIHO 10 puc. 8.4;

E .. . : :
n, = —% - xoedillieHT NPUBEICHHS, IO TIPUIMAETHCA BiAOBIIHO 10
s

JIBH B.2.3-14;

h, - KoedimieHT MpUBEACHHS, 10 MPUKUMaeThCs BianoBiaHo 1o JIbH B.2.3-14,

€pim = 0.0016 - rpannuna (m1s cranes3anizo0eTOHHUX KOHCTPYKIiH) BigHOCHA
nedopmaiiisi 0ETOHY B piBHI HEHTpPA TSHKIHHS MOTO MOMEPEYHOro Mepepizy;

R.,R,,R =R, - p0O3paxyHKOBI OIIOPH Marepialy CTaJeBOl KOHCTPYKIil BIAIOB1-
Ho no JIbH B.2.3-26, 6etony cruckansto BiamosinHo a0 JAIbH B.2.3-14, Henanpyxy-
BaHOI MO3710BkHKOI apMatypu 3a JIbH B.2.3-14;
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m - KOoedillieHT yMOB pOOOTH CTaJleBOi KOHCTPYKINi, MPUHHATHI 3a Tabm. 6.2
JIbH B.2.3-26;

m, - KoedIli€eHT yMOB poOOTU OETOHY, TPUIHATHH 32 PO3aALIOM 3

JIbH B.2.3-14;
m, - Koe(ilieHT yMOB poOOTH apMaTypHu, IPUUHATUHN 32 PO3IITIOM 3
JIbH B.2.3-14;
m =1+ % x% - Koe(ilieHT yMOB pOOOTH CTaJIeBOTO BEPXHHOT'O TOsICA,
y 2

10 BPaXOBY€ HOT0 PO3BAHTAXKEHHSI MPUJIETIIUM HEJOHANPYKEHUM OCTOHOM 1 MIPUITHS-

TUH He OuTblIe HiX 1,2;

Bunann A Ewrergoc B Sunggor &
Rym E,m
n R v S
s k b & : 1
gt ; : iy N — i
" i ¢ a2 /1‘2 /;'2:51
¢
!
A g
J R Ml‘r{.l N-‘"."-’
Cx e e e
r\i.‘.
AA* Pﬂ My 2 Tedq H?.-Sf

Pucynok 8.4 — 3ycwis, Harpy)eHHs 1 nedopmaiiii B cTane3aniz00eTOHHOMY

MOIePEYHOMY Iepepisi, 0 CIpUMaE A0JaTHUM 3rHHATLHUN MOMEHT

VY tabn. 8.1-8.2 no3nayeHo:

N=N, =As,+As, - yBunagkax Ail;

N =Ny, =AR,+As, -y Bunaaky b npu nepeipii HWKHbOTO 105Ca;

N=N,:=AR +AR -y Bunaaxky b npu nepesipii BepXHbOIo 10s5Ca, a TAKOXK Y
BUITAKY B;

N =N_,=AR -yBunaaxy Jl npu nepesipiii BEpXHbOTO IMO5CA;

N =N, =As,, ane He Ouibiie AR -y Bunmajaky /| mpu nepesipiii HUKHBOTO HOSI-

ca.
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IMpumirku:
1. Bummagku A, b 1 B cmig nmpuiimatn 3a 8.1.2.6, "1 J] - 32 8.1.2.8.
2. HopmanbHy cuimy N ciif mpuiiMaTH Takolo, IO PO3TATYE CTaleBy OalKy IpH
CTUCKAJIbHUX HAIMpPY>KEHHSX y 3a711300€TOHHIN IJIUTI 1 TAKOIO, 1110 CTHCKAE CTajeBy Oa-
JKY TIPH PO3TATYBAJIBHUX HAMPYKCHHAX Y 3a1i300eTOHHIN Uit i apMatypi (y dop-

myau cuity N B 000X Bumaakax HeOOXI1AHO MiACTABIATH 31 3HAKOM ,, IUTIOC").

8.1.2.7 Ilpu po3TairyBaHHI HEUTPAIBLHOI OC1 TIepepi3y B MEKax BUCOTH 3a1i300e-
TOHHOI TUITMTH 1 HANPYXCHHSIX Yy PO3TATHYTIH YacTHHI IUIUTH, IO TEPEBEPUIYIOTH
M, Ry, 32 po3ninom 3 JIBH B.2.3-14 no ckmagy nepepisy ciiji BKJIIOYAaTH TUIBKU CTHC-
HYTY 4acTuHy OeToHy. [lepeBipKy MIITHOCTI Mepepi3y CiliJi BAKOHYBATH 3 YpaXyBaHHIM
HEPIBHOMIPHOTO PO3MO/LITY HAMPYKEHHS 110 BUCOTI 3aJ11300€TOHHOI IJIUTH.

8.1.2.8 Po3paxyHOK cTaje3aai300€TOHHOI OalKy 3 mepepizaM, M0 BiJHOCITHCS
10 1 KiTacy, Ha BIUIMB BiI’ €MHOTO 3THHAIBHOTO MOMEHTY CITiZl BAKOHYBATH 33 GOpMY-
Jamu Tabi. 8.2 mo ogHOMY 3 po3paxyHKoBuX Bumnaakis I' a6o I (puc.8.5) y 3amexHocTi
B/l BEJINUMHU HAIIPYKEHHS B OETOHI S |, Ha PiBHI LIEHTpa Baru 3aj1i300€TOHHOT IIJIUTH.

1) 10 NPU3BOAMTE J0 PO3TATY BEPXHBOTO MOSICY

8.1.2.9 3HaueHHsa MOTUYHHUX HAIpPY>KEeHb { B CTIHII CTaJI€BOi YaCTUHU IMOIEPeY-
HOTO Iepepi3y cTane3aniz00eTOHHOI 0aIKu, 10 3TUHAETHCSA 3 NepepizaMu kiacy 1, mpu

M=M=M,=0 MatoTb 3a10BOJBHATU YMOBI (cTOCOBHO (iOpm)

t _9°S, S £C¢:Rs>m, (8.3)
I % I g X g

s
ne Qq - mormepeyHa cuiia mepioi ctaaii poOoTH (HaBaHTaXCHHS CIIPUHMAE cTaje-
Ba YaCTHUHA KOHCTPYKIIIi);

Q. — momnepeyHa cuiia apyroi craaii poooTH (HaBaHTaXXCHHS CIIpUMae cTaje3a-
Ji300€TOHHA KOHCTPYKIIiS), IO BH3HAYAETHCS I CTATHYHO HEBHU3HAYHHMX CHCTEM 3
ypaxyBaHHAM TMOB3Y4YOCTI OETOHY 1 OOTHUCKAaHHS TOTIEPEYHUX IIBIB, YTBOPEHHS IOIIE-
PEUYHUX TPIIIUH B PO3TATHYTUX 30HAX 3aJ11300€TOHHOI TUIMTH, a TAKOX YCaJKH OCTOHY 1

3MiH TeMIeparyp;
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ls 1 lgp — MOMEHTH 1HEpINi BIAMOBITHO CTAJIEBOTO Mepepidy 1 MPUBEAEHOTO 0
CTaji cTajae3ai300€TOHHOTO Tiepepizy;
t — TOBIIIMHA CTIHKHY,
Ss1 Sgp — cTaTuyHi MOMEHTH BIJICIYEHUX Ha BUCOTI «|» YaCTWH CTaJeBOTO i
MPUBEICHOTO JI0 CTalll CTaje3alli300CTOHHOrO Iepepidy BIIHOCHOTO IIEHTPY Baru
BCHOT'O CTaJIEBOTO 1 BCHOTO MPUBEICHOTO J0 CTall CTale3ai300€TOHHOTO Mepepisy Bi-

NIIIOBIIHO;

t ..
C=125- 0,25-™% | 1te t o st mae - SHAUCHHS MiHIMAJIBHOTO Ta MAaKCHMAJIbHOTO

max, ef

JOTHUYHUX HANPYXKEHb y Mepepi3l CTIHKH, Kl PO3PAXOBYIOTHCA 3 YpaXyBaHHSIM MPYK-
HOT poOOTH.

8.1.2.10 Po3paxyHOK MII[HOCTI OLIBII CKIaJHUX Mepepi3iB (HampuKiIam, TaKuXx,
IO HAIpPY>KYIOThCSI BUCOKOMIITHOIO apMaTypolo, ABOIUIMTHUX MPU CHUIbHINA Jii 3TMHA-
JIBHOTO MOMEHTY 1 30BHIIIHBOI OCHOBOI CHJIH) CJIiJI BAKOHYBATH 3 YpaxyBaHHSM X Ha-
NPYKEHOTO CTaHy 1 KOHCTPYKTUBHUX OCOOIMBOCTEH, Kepytouuch Bumoramu 8.1.2.6 -
8.1.2.8

Jliis iepepizy 3 BUCOKOMIITHOIO apMaTypoOr0 3yCHILIS MONEPEIHbOT0 HApyKEHHS
CJIiJT BpaXOBYBaTH Ha CTail HATATY apMaTypH sIK 30BHIIIHE HaBaHTaxeHHS. Ha HacTy-
MHUX CTaJiaX poOOTH MpPU BU3HAYECHHI PO3BAHTAXKYBAIBHUX 3YCHUJIb N BHCOKOMIIIHY
apMaTypy HEOOXiJTHO BpaxOByBaTH 3 O€TOHOM 1 HEHANPYKEHOIO MO30BKHBOIO apma-
TypOI0, IPU IbOMY HEOOX1THO JOAATKOBO BUKOHYBATH MEPEBIPKY MILHOCTI BUCOKOMI-
1IHOT apMaTypu. Y Bumnaaky Jl BUCOKOMIIHY apMaTypy CIiJl IEPEBIPSATH 3 ypaxXyBaHHIM
30UTBLIECHHS 3yCUJLIA B HI.

[Ipu nii Ha mepepi3 mopsia 31 3TUHAIBHUMU MOMEHTaMH M TaKOX 30BHIIIHIX

OCBOBHX 3yCWJIb N, CIIiJT BpaXOBYBaTH JIOJAATKOBI 3rHHAIBHI MOMEHTH, 1110 BUHUKAIOTh

BiJl 3MIHU TOJIO’KEHHSI IICHTPA Baru YaCTHUHU MePepi3y, 10 PO3TIATAETHC.
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Ta6auus 8.2 — DopMynu AJg KPUTEPiiB Ta MEPEeBIpOK MITHOCTI y PO3-

PaxXyHKOBHX BUIMAJKaX
dDopMynu 11 KPUTEPIIB TA IIEPEBIPOK MIITHOCTI Y PO-
pMy. PpUTEP PEBIP yp
Kpurepii 1 mepeBipku 3paxXyHKOBUX BHUIIAJIKaX
I A
Kpurepii:
- CITiBBiTHOIIICHHS JKOPC- E,L, £02E,1 -
TKOCTEH
(HanpymeHE -27”6€T0H1 S .M, _ O0mMR | _ M, _ 0ImR
CTUCKaHHS “+”, po3T- b= - Sy b= - Sy
ragasa “-“ )p anb,stb I 9 anb,stb I 9
[TepeBipku: M, + 2, ASy
= ' +
- HAIIPY)KEHHA Y M10310B- S, Y W]
XKHIU apMaTypi 3aii300e- '
TOHY(pO3TATaHHS +, CTH + ;
CKAaHHA - ) Yo nr'A%y O
CTaHeB((I;rO BerHBOf_?_:FO_ -M+ stNbr + Nbr £ ranRy - M- erNrR _ NrR £ mRy
Aca 03T5H"3H£Iﬂ“ , WsZ s A% gr WsZ s A% gr
CTHCKaHHS “-“ ) ’ '
CTa‘]—EeBOFO HH)KI:I:]:_?:FO 1o - M+ stNbr Nbr £ mRY - M- erNr + Nr £ mRy
sca (ctuckaHHs “+", po3- - — Tyt
TSTaHHS w_u ) p WSl,S & gr WSl,S & gr

V T1a6;1. 8.2 no3HayeHo:

M; Ml’M21Sbl’Sr|’A§1’A§21AN Ab A A§va$b1VVSZS1vvsls1 r’nb’R/ Rb Rr mrnr rno AWB. 110-
3HayeHHs 10 taoi. 8.1;

A ly
A+—T— +—2
Asy Y o rsy Zr,sy

Isy - BIZIMOBIAHO IUIOIIA, MOMEHT OIOPY 1 MOMEHT 1HEpIIii MomepeyHoro nepepi-

3y HETTO CTaJeBOI KOHCTPYKIII OAJIKH, IO MPAIIO€ Pa3oM 3 MO3/I0BKHBOIO apMaTypoIO

TUTOIICIO A (mpuBeIEHOI 10 MaTepiany CTaaeBOl KOHCTPYKIIiT);
cr

«1Z, ¢ - BIICTaHI 3a puc. 8.5;

Z

b,sy !

Z,Z

S ><i - Koe(ilieHT YMOB pOOOTH CTaJI€BOTO BEPXHBOTO MOsiCa, LIO

mR, A

npuiiMaeTbes He Oinmpire Hik 1,2.

m, =1+—
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Bunagox I Bunagok 4
A Ar
b\ YA be Op
=5 | Ny
) % Par N | or
——9 f=] 5 s Os2 :J—/
**° g Iy
Asz N‘- o Iy
n
Cop 7 & = DS v
2 g 1 1/
N NQ N N
Csv J Nbr
Cs —
Aw o
>
N
ALK %L

s1 P, Os1 Os1

Pucynoxk 8.5 — 3ycwins 1 HanpyKeHHS B CTalIe3a11300€ TOHHOMY TIOTIEPEIHOMY

nepepisi, 1o crpuiiMae BiJi EMHUNA 3TUHAIBHUN MOMEHT

8.1.2.11 Po3paxyHOK MIITHOCTI mepepi3iB kiacy 1 i3 3a1i300€TOHHOIO TLIUTOIO,
IO TPAIIO€ Ha MICIIEBUH 3TMH Yy MO3I0BKHLOMY HAIPSMKY, CJIiJl BUKOHYBaTH 3a PO3-
paxyHkoBuMH Bumaakamu A, b, B, I' 1 /I, npu niboMy ity y Bunagkax b, B u [l He-
00X1JTHO PO3paxoBYBaTH 3a TPAHUYHOIO PIBHOBArOIO SIK MO3AIIEHTPOBO CTUCHYTHUM a0o
TI03aIIEHTPOBO PO3TATHYTHH 3aJ1i300€TOHHHI CTEp>KeHb BiAnoBiaHO 10 7.1.13 Ta po3i-
ay 3 JIbH B.2.3-14, a B po3paxyHKYy BChOI'O Iepepi3y CJiJl BpaXxOByBaTU PO3BaHTa-
JKEHHsI MOr0 CTajeBOi YaCTUHU PIBHOAINHOIO CTHUCKAJIBHUX a00 pO3TATYBAIBHUX I03-
TOBXKHIX CHJI, CHPHMMaHUX TIJTUTOFO.

8.1.2.12 JIns niepepi3iB 3 pO3TATHYTUM O€TOHOM ab0 3a MPUIYIICHHS BUHUKHEH-
Hs TPIIIMH HAMPY>KCHHSIMU BiJl BIUTUBIB MOYATKOBO1 yCaIKM MOYKHA 3HEXTYBATH.

8.1.2.13 CTucHyTI IOJIKH MEPEBIPSIIOTHCS HA TTO3/IOBXKHIM 3TUH 3 KPYUYCHHSIM.

8.1.2.14 JIns crane3ani3o0€TOHHUX MOCTIB 3 TIONIEPEUYHUMHU Tepepizamu kiacy 1,
CyMa HalpyKeHb, KI BUHUKAIOTh HAa PI3HUX €Tarax BUTOTOBJICHHS Ta €KCILTyaTallli, 1
K1 PO3PAaXOBYIOTHCS B IMepepizax OpyTTO, Ma€ BUKOPHCTOBYBATHUCS MJIs PO3PAXYHKY
€(EeKTUBHOTO MOMEPEYHOro Mepepizy CTaieBoi KOHCTpYKIii. OTpuMaHi epeKTUBHI me-
pepi3u Ciii BAKOPUCTOBYBATH JIJIsl TIEPEBIPKU HANIPY)KEHb y CTalIe3al1i300€TOHHUX T1€-
pepizax Ha pi3HUX CTAJlIIX CIOPYHKSHHS Ta eKCIUTyaTallii.

8.1.2.15 Ilpu po3paxyHKy IPYKHOTO OTOPY 3THUHY 3 BUKOPHUCTAHHSM B SKOCTI

OCHOBH €(EeKTHUBHOTO IOMEPEUHOr0 IMepepidy, TPaHUuYHI HAMpPYXKEHHS B TOMEPETHBO
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HampyXeHii apMatypi cnpuitmatotses sk fog 3rinHo 3 JICTY-H b EN 1994-1-1, 3.3.6.
HamnpyxeHHsl, sike BUKJIMKAHO MOYaTKOBOKO MOIEpPEHbO0 AchopMalli€ro, y HalpyKe-

HUX apMaTypHUX eJleMeHTax Mae Oytu BpaxoBano BianosinHo g0 JICTY-H b EN 1994-
1-1,5.10.8.

8.2 Omip 3cyBy

8.2.1 Omip BepTHKAIbHOMY 3CYBY Vpj,rd CILA PO3ISANATH SK OMNIP CTAJIEBOIO
npodimo Vyj,ard, AKIIO HE BCTAHOBJICHO BEJIMYMHY BHECKY 3al1300€TOHHOI YaCTUHH
Oanku. Po3paxyHKOBUI OMIp MIACTHYHOIO 3CYBY Vjj,ard CTAIEBOrO MPO(QLII0 Ma€ BU-
3Havatucs y BiamosigHocTi 10 JIbBH B.2.3-26.

8.2.2 Omip BTpaTu CTIUKOCTI MpH 3CyBi Vp,rq CTAJICBOI CTIHKU OaIKy Mae BU3HA-
yatucs 3rigHo 3 JIbH B.2.3-26. IIpu nboMy BHECOK O€TOHHOT TUIUTH MOXKE HE BPaXOBY-
BaTUCH, KO0 HE BUKOPUCTOBYETHCS 1HIITUHN, OB TOYHUN METO/I 1, SIKIIIO 3CYyBHE 3'€1-
HaHHS HE MIPU3HAYEHO JIJIS BIJIMOBITHOT BEPTUKAIBHOT CHIIH.

8.2.3 Slkimio cuia BEpTUKAIBHOTO 3CYyBY VEgq MEPEBUIIYE TOJOBUHY BEITUYHMHU
OHOpY 3pYIIEHHIO Vgq, IO BUPAXKEHA 32 JOIOMOTO0I0 Vi,rg 200 Vp,rd(B 3a7I€KHOCTI BiJ
TOTO, SIKa 3 HUX BHSIBUTBCS MEHIIION0), HEOOXIIHO Nepea0aYnTH BpaXyBaHHs ii BIUIUBY
Ha F'PaHUYHUN MOMEHT.

Jlyist momepedHux mepepisiB Kiaacy 2 BIUIUB BEPTUKAIBHOTO 3CYBY Ha OIIP BUTH-

HY MO>X€ BPaXxOBYBaTHUCS 3a JIOMOMOTOI0 BUKOPUCTAHHS 3MEHIIICHOI pO3PaXyHKOBOI Mi-

R,°m

nHOCTI cTami (1- r )x— B 06macTi 3cyBy, K [OKa3aHO HA PUCYHKY 8.6, e Vg Iie Bi-
9

JINOBIAHUI ONIp BEPTUKAIBHOMY 3CYBY. IIpH 1IbOMYy HE BpaxOBY€ThCS 3MiHA MOJIOKEH-
HS IJIACTUYHOI HEUTPaJIbHOT OC1 MOMEPEYHOro mepepizy uepe3 3MEHILIEHHS po3paxyH-

KOBOI MIITHOCTI CcTaJjIl

p=(2Veg Vra— 1)2, (8.4)
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Pucynok 8.6 — Po3nozin y nepepizi Hanpy»KeHb, 110 BUKIHKaHI 3CYBOM

8.3 IIporoHoBi 0y/10BH 3 :KOPCTKOI0 apMaTypoIo

8.3.1 Cdepa 3acTocyBaHHS

8.3.1.1 Cranesi 0anku MOXXYTh MaTH MPOKATHHUI a00 3BapHUI MPodiib 3 MOCTIii-
HUM TIONEPEYHUM TiepepizoM. s 3BapHOro mpoduiio MKUpUHA MONHII, SK 1 TITUOMHA
CTIHKH, MalOTh 3HAXOJUTUCh y MEXax J1ala30HiB, sKi mepeadaydeHi s MPOKATHOTO
JIBOTaBPOBOTO MPODIIIIO.

8.3.1.2 IIporoHoBi Oy 0B MOXKYTh OyTH pO3pi3HUMHU ab0 HE po3pizHUMH. Oro-

PY MOXKYTh OYTH MIPSIMUMHU 200 KOCUMH.

= 80 mm

1 — nezazisiHa onanyoka

Pucynoxk 8.7 — TunoBwuii monepeyHuii nmepepi3z MporoHOBOi OY0BH 3 JKOPCTKOIO

apMaTyporo

8.3.1.3 I[IporoHoBi OyJ0BU 3 JKOPCTKOIO apMaTypoO0 MarOTh BIAMOBIIATA TaKUM
BHUMOTaM:
- cTaseBi 0ajKy He TOBMHHI MaTH KPUBU3HY B IJIaHI;
0 A :
- kyT kocunu 0 wmae He nepeBunyBati 30 (3HaueHHs 0O =0 BiAgmoBigae HACTHITY

0€3 KOCHHN);

33



I'FH B.2.3-37641918 — 553:2013

- HoOMiHaJIbHA BucoTa h craneBux 6anmok mae Oyt 210 MmM< h < 1100 mwm;

- KPOK Sy CTIHOK CTaJIeBHX OaJlOK Ma€ HE MEPEBHUINYBATH HAWMMEHIIIC 3HAYECHHS 3
h/3 + 600 MM 1 750 MM, 1e h — HOMiIHaIBHA BUCOTA CTAJEBUX OAIOK, MM,
- TOBIIMHA OETOHHE MOKPHUTTS Cy HAJ CTAJCBUMH OalKaMHd Ma€ 3aJ0BOJIbHSATH

TaKHM YMOBaM.

Cs= 70 MM, Cy < 150 MM, Cy < /3, Cy < X, —1t;,

1€ Xo1- BIACTaHb MIXK INTACTHYHOIO HEUTPAIBHOIO BICCIO JUI NO3UTUBHOIO 3IMHA-
HOTO MOMEHTY Ta KpallHbOT'O BOJIOKHA CTUCHEHOTO OETOHa,

{; — TOBIIIMHA CTAJIEBOI MMOJIHII,

- 3aXMCHUM 11ap OETOHY B O1YHOMY HAMpPSIMKY BiJl KDOMKH CTaJIEBOi MOJUIIl M€
cTaHOBUTH He MeHIe HiK 80 MM;

- BIJICTaHb y MPOCBITI & MK BEPXHIMHU MOJKAMH CTAJIEBUX OajoK Mae OyTH HE
MeHIor0 Hik 150 MM 117151 3aTMBKY Ta YIIUTbHEHHS! OETOHY;

- HUOKHIO TIOBEPXHIO HIKHBOI MOJIMII CTaJIeBO1 OaJKU HE CJIiJ YKIJIaJaTh B 000-
JIOHKY;;

- HIDKHS TIOTIEpEeYHa apMaTypa Ma€ MPOXOJIUTH Yepe3 CTIHKU CTaJeBUX OaloK i
OyTH 3aaHKEPOBAHOIO 3a MEXKAMU KpailHIX CTalleBUX OaJIOK 1 3 KOKHOTO OOKY KOMKHOTO
CTEPIKHSI; CJIII BUKOPUCTOBYBATH apMaTypy NepioIuyHOro mpodiito, JiaMeTp sSKoi Mae
OyTu He MeHITUM 3a 16 MM, a Kpok — He Oibie Hik 300 MM;

- CJI1J] BAKOPUCTOBYBATH TSHKKUN OCTOH;

- MIOBEPXHIO CTaleBUX OajJok Mae OyTH OYMIIEHO BijJ OKaJuMHU. HukHS moBepx-
Hs, BEpXHI MTOBEPXHI 1 Kpal HUXKHIX MOJIUIb CTAICBUX OAJIOK CJIiJ 3aXUIIATH BiJl KOPO-
311;

- OTBOPH B CTIHKAX CTaJIEBOrO MPOQIII0 BUKOHYIOTHCS CBEPAJIIHHAM.

8.3.2 3arasnbHi MOJI0KEHHS

8.3.2.1 [IporoHoBi Oy/10BY 3 KOPCTKOIO apMaTypoIO CJIiJI pO3paxoByBaTH Ha Tpa-
HUYHI CTaHM 3a HECHOIO 37aTHICTIO 3rigHo 3 8.3.2-8.3.5, a Takok 3a eKCILTyaTaIiiftHO0

MIPUIATHICTIO.
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8.3.2.2 Cranesi 6ayku 3 601TOBUMHU a00 3BapHUMHU 3’ €THAHHSIMHU MalOTh IIPOXO-
JUTHU TIEPEBIPKY HA BTOMHICTb.

8.3.2.3 3’ enHaHHs, SKE IpaIfoe Ha MEXaHIYHUHN 3CYB, HE MOTPEeOYEThCS.

8.3.3 Po3paxyHKoBHii omip cTae3a/1i300€TOHHUX MOTMIEPEYHUX Nepepi3iB Mii 3ru-
HAaHUX MOMEHTIB BH3Ha4yaThcs 3riaHo 3 8.1. Skio cuima BepTUKAIBHOTO 3CYBY Va,gq T1€-
PEBHIIY€E TIOJIOBUHY BEJIMUMHHU OTIOPY 3CYBY, 0 HaBOAUTHCA y 8.3.4, ciin mependoadn-
TH 3MEHIIICHHS] TPAaHUYHOT'0 MOMEHTY BiJIOB1IHO J10 8.2.3.

8.3.4 BepTukaibHuii 3cyB

8.3.4.1 Omip crane3aniz00eTOHHOTO MONIEPEUYHOTO MepePi3y BEPTUKAITLHOMY 3CY-
By NPUMMAETHCS SIK OIIP CTAJIEBOrO MPOPUIO V) ard, AKIIO HE BCTAHOBICHO BEINYHHY
BHECKY apMOBaHOI 0€TOHHOI YaCTHUHH.

8.3.4.2 SIx1io HEe BUKOPHUCTOBYETHCS OUTBI TOYHUI METOJ PO3PaxXyHKY, YaCTHHA
V,gq 3arajJbHOTO BEPTHKAJIBLHOTO 3CYBY VEg IO 1€ HA apMOBaHY OCTOHHY YacTHUHY,
Mosxe mpuiMatuch K Veed =Ved (Ms,rd/Mpiirg)s 1€ Msr= NeZe= As fy z. Ha pucynky
8.8 HaBeneHO 1Iede BaXKessl Zs Ui Iepepizy MPOTrOHOBOI OY/10BU 3 JKOPCTKOIO apMaTy-

pOIO 3a Ki1acoM 2.
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Pucynoxk 8.8 — Po3noin HanpyxeHb nmpu Mgy AJ1s1 TIOTIEPEYHOTO MEpepi3y Mpo-

TOHOBOI OY/I0BU 3 )KOPCTKOIO apMaTypoIo Kiacy 2

8.3.5 Ilepen 3acturanasaM OeTOHY cTajeBi Oalku Mae OyTH IEPEBIPEHO Ha Mill-

HICTh Ta CTIUKICTD.
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9 PO3PAXYHOK OF €IHAHHS 3AJII30OBETOHHOI IJIUTH 31
CTAJIEBOIO KOHCTPYKIICIO

9.1 3araJjibHi MOJI0KEeHHS

9.1.1 Cxin 3abe3meunTy eIeMeHTH 00’ €THaHHS 1 TIOTIEpEeYHy apMaTypy s Iie-
penadi 3yCHiib Bij TTO3JJOBKHBOTO 3CYBY MDK OSTOHHHMH Ta CTAJICBUMHU €JIEMEHTaMHU,
ITHOPYIOYH JI1F0 TIPUPOJTHOTO 3B’ I3KY M1>K HUMH

9.1.2 B enemeHTax 00’ €fHaHHS Ma€ OyTH JOCTaTHBRO JAehOpMAIliitHOI CIIPOMOIK-
HOCTI JIJI1 KOMIIEHCAIlil OYIb-SIKOT0 HEMPYXKHOI'O MEPEPO3NOJIUTY 3CYBY, JOIMYCTUMOIO
B KOHCTPYKIIII.

9.1.3 IMignatnuBi exeMeHT 00’ €IHAHHS — II€ €JIEMEHTH, SIKI MAIOTh JOCTATHIO
nedopmarliitHy CIpOMOXKHICTh JIJISl MATBEPKEHHS Mepei0adueHHsI PO 11ealibHy I11ac-
TUYHY pOOOTY 3CYBHOTO 3’ €JHAHHS Y KOHCTPYKIIIi, IO PO3IJIAIA€THCA.

9.1.4 3’ enHyBaJIbHUI €JIEMEHT MOYKE BBXKATHCH ITIJIATIMBUM, SKIIO HOTO Xapa-

KTEPUCTUYHA aMILTITy1a TPOKOB3YBaHHs O ,x CTAHOBUTH HE MEHIIIC HIXK 6 MM.

9.1.5 EneMeHTH 3CYyBHOTO 3’ €HAHHS MAaOTh OYTH y 3M031 IIONEPEAUTH BlTOKpeE-
MJICHHSI OCTOHHOTO €JIEeMEHTA BiJ CTaJEBOI0, 3a BUHATKOM BHUIAJKIB, KOJIU II€ BIJIOKpE-
MJICHHSI BITOYBA€THCS 3a JOTIOMOTOIO 1HIIIMX 3aCO01B.

9.1.6 Jlna momepemkeHHs BITOKPEMJICHHS IUITMTH €JIEMEHTH 00 €HAHHS CJIij
MIPOCKTYBaTH TaKMM YHWHOM, 10O BOHU MaJld 3MOTY BUTPUMATH HOMIHAJIbHE TPaHUYIHE
PO3TATYBAJIbHE 3YCHUIUISA, SIKE JTI€ Y HAMPSAMKY, IEPIECHANKYISIPHOMY JI0 TUIOIIMHH CTa-
JeBO1 moJuill, 1 ctaHoBUTH Xo4a 0 0,1 po3paxyHKOBOTO TPaHUYHOTO OMOPY €JIEMEHTIB
00’ eAHaHHS 3CYyBY. 32 HEOOXITHOCTI IX MOXHA JIOMMOBHUTH aHKEPHUMHU MPUCTPOSIMU

9.1.7 MoXJIMBO TIPUIYCTUTH, IO 00’ €AHYBAJIbHI CTEPXKHI YIOPY 3 TOJIOBKAMHU
3rigiHo 3 9.5.7 3MOXKyTh 3a0€3MeUnTH TOCTATHIN OMip BIIPUBY 32 YMOBH, 11O €JIEMEHT
00'eTHaHHs O€3MocepeIHbO HE MPAIIOE Ha PO3THIT.

9.1.8 IlomkomKkeHH 1 CKOJIOBAHHSA 3aJ11300€TOHHOI IUIMTH, SIKI BUKJIMKAHI I103-
JIOBXHIM 3CYBOM, BiJ Jii 30CEpEeHKEHUX 3YCUJIb, IO MEPEAAIOTHCS 4Yepe3 EJIEMEHT

00’ eTHaHHS, Ma€ OYTHU BUKIIFOUYECHO.
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9.1.9 SIkmo aetamizaliis exeMeHTy 00’ eqHaHHS BiamoBigae ymoBaM 9.5, a morme-
pedHy apMatypy oOpaHo BiAMoBiAHO 10 9.6, MOXKHA TOMYCTUTH, 110 YMOBY 9.1.8 BHKO-
HaHO.

9.1.10 fkmio 3aMicTh eleMeHTIB 00’ €IHaHHSA 3TiIHO 3 9 BHKOPHUCTOBYETHCS 1H-
Ui croci0 B3a€EMO3B'A3KY IS TIepeaadi 3CyBY MK CTaJIeBUM 1 3a1i300€TOHHHUM eJie-
MEHTOM, MIPOEKTH1 PO3paxyHKH MalOTh TPYHTYBATHUCS Ha BUMIPOOYBAHHAX 1 TAKPITLIIO-
BaTHUCS KOHIIEITYAIbHOIO MOJICILTIO.

Po3paxyHok cTane3ani300eTOHHUX €JIEMEHTIB Ma€ BIJIMOBIATH PO3PaXyHKy aHa-
JIOTIYHUX €JIEMEHTIB 3 BUKOPHCTAHHSIM €JIEMEHTIB 00’ €THaHHS, 3a3HaYeHUX y 9, HaCKi-
JIBKH 1€ MOYJIHBO.

9.1.11 Jlna tpaBepc 1 pedep KOPCTKOCTI BEPTUKAIBLHUX CTIHOK 1 JJI cTaje3ali-
300€TOHHUX KOpOOYacTUX OaIOK HEOOX1HO BPaxOBYBAaTH BILUIMB 3TMHAJIbHUX MOMEH-
TIB Ha MEXI1 PO3/IUTY CTalb-0€TOH, SIK1 BUKIIUKAHO JAedopMallisiMy IIUTH a00 CTajIeBOTO

€JIEMEHTY, HaBKOJIO OC1, TapaJIeIbHOT 10 OC1 CTaJIeBOi OAJIKH.

9.2 I'pannyHi CTaHU 32 HECHOIO 3IATHICTIO

Jlns mepeBipKkH IPaHUYHUX CTAHIB 32 HECHOIO 3aTHICTIO PO3MIp 1 KPOK €JIEMEH-
TiB 00'€JTHAHHS MOXYTh OyTH MOCTIMHUMHU Ha IEBHOMY IPOTA31 JUISHKH, JI€ pO3paxyH-
KOBHMI TIO3/IOBXKHIN 3CYB Ha OJAMHUITIO JIOBXKWHU HE TIEPEBUIIYE PO3PAXYHKOBHUI OMIp
MO3/I0BKHBOMY 3CyBY Oinbinie Hixk Ha 10%. Ha koxH1i Takiii JUISHIN 3arajibHa po3pa-
XYHKOBA CHJIa MO3/IOBXHBOTO 3CYBY Ma€ HE MEPEBUILYBATH 3araJIbHUNA pO3PaXyHKOBUHN

OTIip 3CYBY.

9.3 Io310BkHi 3cyBHi 3ycHJLIfA B 0aJIKaxX MOCTIB

9.3.1 JIns Oynp-SKOTO CHOMYy4YeHHS HAaBAaHTAKEHb 1 PO3MIIICHHS PO3PAaXyHKOBHUX
BILTMBIB TMO3/IOBXKHIN 3CyB Ha OJMHHMINIO JIOBKWHUA HA MEXI PO3MOJIIY MIXK CTAJUIIO 1
OETOHOM Yy CTane3ani300€TOHHOMY €JIEMEHTI V| gg MA€ BU3HAYATUCh, BUXOASYH 3 BEJIH-
YUHU 3MIHU MO3/I0BKHBOI CHJIA B CTalIeBOMY a00 OETOHHOMY €JIEMEHTI cTajie3alizo0e-
TOHHOTO Tepepizy. SKIo A pO3paxyHKy OIMOPY Mepepi3iB BUKOPUCTOBYETHCS TEOPis
IPYKHOCTI, JOMYCKAETHCSI BUKOPUCTAHHS OTMHAHOI MIOPU CHJIH TIONIEPEYHOTO 3CYBY Y
BIJIMTOBITHOMY HAaIPSMKY
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9.3.2 SIx mpaBuIio, TPYKHI BIACTUBOCTI Mepepizy 0e3 TPilllMH CIIiJ BUKOPUCTO-
BYBAaTH JJIsl BU3HAYCHHS ITO3/I0BXKHBOI 3CYBHOI CHJIM, HABITh SKIIO B 3arajlkHOMY PO3-
PaxyHKY JIOIYCKA€ThCSl YTBOPEHHS TPIIIUH Yy OCTOHI.

BB TpiiuHOYTBOpPEHHS! B OETOHI Ha MO3J0BXKHIO 3CYBHY CHIIy MAa€ BPaxoOBY-
BaTUCS y BUIAJIKY, SKIIO B 3aTaJIbHOMY PO3PaxXyHKY 1 JJIs BUSHAYCHHS MO3I0BKHBOI
3CYBHOI CHJIM BPaXOBY€ETHCS >KOPCTKICTh MPU PO3TATYBAHHI 1 MOKJIMBA HAJIMIIHICTh
OeToHy.

9.3.3 ¥V MicIsx mpuKIaJaHHS 30CePe/KEHUX MMO30BXKHIX 3CYBHUX CHJI CIIij Bpa-
XOBYBATH MICIIEBI BIUTUBH TO30BKHBOTO MPOCIN3aHHs, 3riaHO 3 9.4. B iHmomy Buma-
JIKY BIUTMB TIO37J0BKHBOTO MPOCTM3aHHSI MOXKE HE BPaXOBYBaTHUCH.

9.3.4 Jlnsa crame3amizo0eTOHHUX KOpoOYacTUX OajoK IO3J0BXKHS 3CyBHA CHJIA,
110 JIl€ HA €JIeMEHTH O0'e€HaHHs, Ma€ BPaxOBYBaTH BIUIMB 3TMHY, KpYYEHHs 1 aedop-
MYBaHHS.

9.3.5 KoHctpykuii 00'€qHaHHS CIIiJl PO3paXxOBYBaTH Ha 3CYBHI 3yCHJId S, B
00'eTHYBaJIbHOMY IIIBI BiJl MMOMIEPEUHUX CHII 1 MO3/IOBXKHE 3CyBHE 3yCHIUISI S, 10 BU-
HUKA€ BiJ TEMIEPATypPHUX BIUIUBIB 1 yCaJKu OCTOHY, aHKEPyBaHHS BHCOKOMIITHOI ap-
MaTypH, BIUIMBY BaHTA, 1110 MPUMHKAE, a00 PO3KOCY 1 T.1H.

KoHcTpykIlii 00'eqHaHHs, po3TallloBaHi Ha KIHIIEBUX JUISHKAX 3alli300€TOHHOI
TUTUTH, CJIIJT pO3paxoBYyBaTH, KpiM TOTO, Ha BIAPUBAIbHI 3yCHUIUISI, Y TOMY YHCII TaKl,
10 BUHUKAIOTh B1J] TEMIIEPATYPHUX BILIMBIB 1 yCaJIKU OETOHY.

9.3.6 3cyBHe 3ycuiuis 1o mBY OO'€HAHHS 3a7T1300€TOHHOI TUIMTH 1 CTajeBOl

KOHCTPYKIIIi CJTiJ] BU3HAYATH 32 POPMYJIIOI0

S =6 A tSuA)- SrA tSA), (9.1)

1€ S ;.S ,, - HAMPY>KEHHS B IIEHTPI Baru MonepevyHoro nepepizy 0eTony y mpa-
BOMY 1 JIIBOMY TIepepizax po3paxyHKOBOI MUISHKU IUTATH JOBKUHOIO & BiJIIIOBITHO;

S .,.S ,, - HAIPY>KCHHS B TO3/IOBXKHIN apMaTypl B THX ke Mepepizax BiAMNOBIIHO;

A,,A - 1oma OETOHY TUTMTH Ta apMaTypH TJTUTH BIJIOBITHO.

Ko po3TATYBaJdbHI HAMPYKEHHS Yy 3a1i300€TOHHIM TUIMTI TMEPEBUINYIOTH

0,4R, & , 3CYBHI 3yCHJUIA CJIiJi BU3HAYaTH B NPUITYLIEHH] HASBHOCTI B IUIMTI TPILIUH 1
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00YHMCITIOBATH HANPYXKEHHS B apMatypi S, 3 YpaxyBaHHSIM IO3/I0BXKHbBOI JKOPCTKOCTI
TUTATH.

[ToBHE KiHIIEBE 3CYBHE 3yCHIUISL S, CIIiJI BU3HAYATH, IpUMaroyu Ha KiHii S =0 1
MPU3HAYAIOYH JOBXKUHY KIHIIEBOT pO3PaXyHKOBOI JIIJITHKH, SIKA JIOP1BHIOE

a, =036(H +b,) (9.2)

ne H - po3paxyHKOBa BHCOTa IOIEPEYHOTO IMepepidy cTaie3anizo0eTOHHOTO
CJIIEMEHTA;

b, =b, - mpuBeneHa mUpUHa 3aJ11300€TOHHOT TUIUTH

Po3nozin 3cyBHUX 3ycHiib MK 3aJ11300€TOHHOIO TUIMTOIO 1 CTAJIEBOIO KOHCTPYK-
II€10 B CKJIQJIHUX BUMAJKax BIUIMBIB JIOMYCKAETHCS MpHUMATH BiAMOBIAHO A0 JlomaTka

E.

9.3.7 Kinnesi 3ycumuis S, 110 BiJIpUBaIOTh 3aj1i300€TOHHY IUIUTY BiJI CTAJICBOT

KOHCTPYKIIii, CJTi1 BU3HAYATH 32 (HOPMYJIIOI0

— Zb,sz
Sab - 5,6HTbSI >Ge, f (93)

ne Z,, - BIACTaHb BiJ LIEHTPA Baru MOIEPEYHOro Nepepisy OETOHY 1O BEPXHBOI
b10pu craneBoi KOHCTpYKIIi; S,,H,by - 3rigHo 3 9.3.6.

Bingpusne 3ycwiiss S, chij npuilMaTu IpUKiIageHUM Ha Bijnctadi 0,024(H +by)
Bix Kinm wntu (puc. Jlogatky E).

9.3.8 Po3paxyHku KOHCTPYKIIi1 00'€JHAHHS CTaJIEBO1 YaCTHHHM 3 3aJ11300€TOHHOIO
CJI11 BUKOHYBATH MPHU BEPTUKAIBHUX THYYKHUX YIIOPAX - BUXOISYU 3 YMOB POOOTH YIIO-
pa Ha 3THH, 0 CYIIPOBOKYETHCS 3MUHAHHSAM O€TOHY, BiamoBiaHO 10 Jlonatky E;

9.3.9 B enemenTax 3 mOMEpeYHUM IEpePi3oM Kilacy 2, sIKIIO 3araJlbHUM po3pa-
XYHKOBUH 3ruHATBHUN MOMEHT Medmax=MagdtMced TiepeBuIIye omip IpyKHOMY 3TUHY
Me,rd, HEOOX1JTHO BPaXxOBYBaTH HENIHIWHY 3aJ€XKHICTh MK MOMEPEUYHUM 1 TTO3/I0OBKHIM
3CYBOM y MEKaxX HEMPYKHUX JUITHOK eleMeHTa. Magd 1 Mced, siki Bu3HaueHo B 8.1.1.8.

9.3.10 [le#t po3nis cTOCyeEThCS 00JIACTEH, B SIKMX 3a11300€TOHHY IUIUTY II1IIaHO
CTHUCHEHHIO, SIK TTOKa3aHo Ha pucyHky 9.1. ¥ Mexax HempyKHOi TOBXUHHU La-s HEOO-

X171HO 3a0€3MeYnTH HasIBHICTH €JIEMEHTIB 3CYBHOTO 3'€IHAHHS IS MPOTHUIIl CHJIl I103-
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JIOBKHBOTO 3CYBY VL Ed, SIKY BUKJIIMKAHO PI3HUICIO MK HOpMaTbHUMU CHJIaMH Ned 1 Nee
y O€TOHHI TJIUTI B TIOTIEpEYHUX nepepizax B 1 A BiMOBIIHO.

Omip 3ruHy Merd Bu3HAUeHO B 8.1.1.8. SIKII0 MakCHMMallbHMM 3THHATBHUNA MO-
MEHT Medmax Ha JUISHIT TIEpepi3dy B MEHIIUHN 3a 3ruHAIbHUN MOMEHT Myl rd, HOpMaJIbHY
cuiny Na y Tiepepisi B Moxe Oytu Bu3HaveHo 3rigHo 3 8.1.1.8, abo 3a pucynkom 8.3. Sk
IbTEPHATUBY MOKHAa BUKOPHCTOBYBATH CHPOLIEHY JIHIAHY 3aJ€XHICTh 3T1IHO 3 PH-

cynkom 9.1.

Megf———————— ..
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My Rs(*_g YiEa h‘—‘o—p') My rne
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Mylrd \_‘3 -
SEd MaEg
"“TEdr'm \__ ki :
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Pucynox 9.1 - BusHaueHHsI MO3/10BKHBOTO 3CYBY B OaJIKax 3 HEMPYKHOIO

Po6oToro nonepedyHux nepepisis

9.3.11 Tam, e BpaxOBYETHCS BIUTMB HEMPYKHOT POOOTH MONEPEYHOTO TEpepizy
3a11300€TOHHUMU TUIMTAMHM, 10 3HAXOJATHCS B 30H1 PO3TATY, MO3JA0BXKHI 3CYBHI CHIIH
Ta X PO3MOJLI CJIiJI BU3HAYATH, BUXOJISAUN 3 PI3HUIIL CHJT Y 3a11300€TOHHIN IJIUTI B Me-
Kax HEMPYKHOT JOBKHHH OAJIKM, BPaXOBYIOUH BIUIMB KOPCTKOCTI OETOHY, IO MPAIIOE
Ha PO3TAT, MK TPIIIMHAMH 1 MOKJIMBOI HAaJMILIHOCTI pO3TATHYTOro O6etony. s Bu-
3HaueHHs My rq3acTocoByroThes 8.1.1.818.1.2.

9.3.12 Slkmo meroxa 3rimHo 3 9.3.11 He BHKOPHUCTOBYETHCS, MO3JA0BXKHI 3CYBHI
CUJIM MalOTh BU3HAYATUCS 32 JIOMOMOTOI0 MPYKHOTO PO3PAXYHKY 3 XapaKTEPUCTUKAMU
MOTIEPEYHOTO Tepepizy 0e3 TPIuH, 3 ypaXyBaHHSIM BIUIUBY TOCIITOBHOCTI OyIiBHUII-

TBa
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9.4 MicueBi mo310B:KHi 3CyBHi CHJIH, 110 BUKJIUKAHI €10 30cepeaKeHuX Mo-
3M0BKHIX CHJI

9.4.1 fxmio cuna Fo, sika mapanenabHa 0 MO3J0BXKHBOI 0C1 CTajIe3a11300€TOHHOT
Oasiku, Jll€ Ha 3a11300€TOHHUI ab0 CTajeBUM €JIeMEHT Yepe3 HalpyKyBaHl apMaTypHi
CJIEMEHTH, 1110 MaIOTh 1 HE MAIOTh 34EIUICHHS 3 0ETOHOM, PO3IMOALT 30CEPEIKEHOT CHUITH
MO3/IOBXHBOTO 3CYBY V| gq Y3IOBXK MEX1 PO3MOJLTY MiX CTa/II0 1 0ETOHOM Ma€ BH3HA-
gatucs 3rigHo 3 9.4.2 abo 3 9.4.3. Posnoain V| gy, KU BUKIUKAHO JI€I0 KITBKOX CHIT
Feq, pO3paxoBy€eTHCS 3a TOMOMOTOFO IT1JICYMOBYBAaHHS.

9.4.2 MoxHa JOMYyCTUTH, MO cuia V| gq PO3MOIUTSIETbCS y3A0BXK JOBXKUHH L,
3CYBHOTO 3'€JHAHHS 3 MaKCHMaJIbHUM 3YCHJUISIM 3CYBY Ha OJIMHHUINIO JOBXHHH, HaBe-
neauM y piBasHHI (9.4) 1 Ha pucyHKy 9.2a npu il HAaBaHTKCHHS Y MEXKaX JIOBXKHHH
3a11300eTOHHOI ToJKH; B piBHsAHHI (9.5) 1 Ha pucyHky 9.2D - Ha KkiHII 3a711300€TOHHOT

ITIOJIKH.
VL,Ed,max = VL,Ed/ (ed + beff/2 )s (94)

Vieama = 2 Vgl (€5F Dl 2). (9.5)

1e bet — poboua muprHa ISl 3aralbHOTO PO3PaxyHKY 3riaHO 3 7.2.2;

€y — abo 26, abo 26, (1oBKHHA, Ha SAKY MPUKIAJACHO CUiy Fgy, MOXe J101aBaTHCh
110 €y);

€, — ToMepeyYHa BiICTaHb BiJl TOUKH MPHUKIAACHHS CUIA Fgq 10 BIAMOBIMHOL cTa-
JIEBOi CTIHKH, AKIIO 115 CUJIa JIi€ HA TUIUTY;

€, - BepTUKaJbHA BiJICTAHb BIJ TOYKH NPHUKIAIECHHS CUIM Fed 10 BiAmOBITHOI
TUIONIMHY 3CYBY, SIKIO IS CHJIA JTi€ Ha CTAJICBHM €JIEMCHT.

9.4.3 V micisx, Ae BUKOPUCTOBYIOThCS 00’ € JHYBaJIbHI CTEPKHI yIOPiB, MOXKHA
MPUIYCTUTH, 110 B TPAHUYHOMY CTaHI 32 HECHOIO 3/IaTHICTIO MPSIMOKYTHHM PO3MOILIT
3CYBHOI CHJIM Ha OJIMHHUIIIO JOBXHHHU BUSBUTHCSA Y MEKax JOBXKUHU Ly, TOOTO B Mekax
JIOBXKMHU 3aJ11300€TOHHOT ITOJIKH:

VL,Ed,max = VL,Ed/ (ed+ be\‘f) (96)

1 Ha KIHI{ TOJIUIII

VL,Ed,max = VL,Ed/ (ed+ beff) (97)
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9.4.4 3a yMOBH BiJICYTHOCTI O1JIbIII TOYHOTO METOJIY PO3PaXyHKY MOKHA TPHUITY-

CTUTH, MO culia Fgy-V, gy TOMUPIOETHCS Y 3aT11300€TOHHOMY a00 CTaJeBOMY €JIEMEHTI

mig Kyrom 26, ne B = arctg 2/3.
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Pucynok 9.2 — Po3moain mo3moBKHBOT 3CYyBHOT CHITH B3JIOBK MEXi PO3IMTOILTY

9.5 KoHcTpy1OBaHHS €J1eMEHTIB 00’ €ITHAHHA
9.5.1 TloBepxHs eneMeHTy 00'€THaHHS, SIKa MPOTHIIE PO3’ €THYBAITHHUM 3yCHII-
JsM (HarmpuKIIaa, HIKHS YaCTHHA FOJIOBKU CTEP)KHS YIIOPY) Ma€ BUCTYIATH, MPUHANM-

Hi, Ha 30 MM HaJT HIXKHBOIO apMaTypoio (pucyHok 9.3).

=30 MM
-

Pucynoxk 9.3 — JleTanmroBaHHS

9.5.2 3axucHuii map 6eToHy 1 0eTOHHI pOOOTH Ha MOCTaX
9.5.2.1 Tlpn KOHCTpYIOBaHHI €JIEMEHTIB OO0'€JHAHHS HEOOXITHO TependadynuTH
MO>KJIMBICTh HAJIEXKHOTO YUIUIbHEHHS! OETOHY HAaBKOJIO OCHOBHU 3'€JTHYBaJIbLHOTO eleMe-

HTa.

42



I'FH B.2.3-37641918 — 553:2013

9.5.2.2 3axucHuii map OeTOHY AJIs eeMEHTIB 00'eTHAaHHS Mae OyTH HE MEHIIIUM

HDK 3aXHMCHUM 11ap, HEOOX1IHUM JIJIsl apMaTypH, sika po3TallioBaHa MOpPyY 3 TI€I0 XK TO-
BEPXHEIO OCTOHY.

9.5.2.3 IIpu OyniBHUITBI MIBUIKICTH 1 TTOCITIIOBHICTh OCTOHYBaHHS Ma€ OyTH Ta-
KO0, III00 YaCTKOBO 3aCTUTIINI O€TOH HE BHUSBUBCS IMOIIKOKEHUM Y pe3yiIbTaTi Horo
CHLIBHOT pOOOTH 31 CTaleBUMH OajkaMM Ta 4yepe3 iX aedopmarliii mpu mpoBeaeHHI Ha-
CTYNHHX omepauiid 6eronyBanHda. [lo MoxMBOCTI, 1edopmaliis Mae HE BIUIMBATU Ha
eJIeMEHTH 00'€eTHaHHS J0 TUX ITip, TOKK OETOH HE JIOCATHE IIWIIHAPUIHOIT MIITHOCTI HE
menre Hix 20 H/ivm®.

9.5.3 MicueBe apMyBaHHS B TUTUTI

9.5.3.1 Tam, e enmeMeHTH 00'€JHAHHS 3HAXOIATHCS MOPYY 3 MO3J0BXKHIM KPaEM
OETOHHOI IUTMTH, MTONIEPEYHA apMaTypa 3TiIHO 3 9.6 Mae OyTH MOBHICTIO 3aaHKEPOBaHA
B OETOHI MK KPOMKOIO TUIUTH Ta CYMIKHUM PSIJIOM €JIE€MEHTIB 00'€THAaHHS .

9.5.3.2 JIns 3amo6iranHs Mo3/J10BKHBOMY PO3KOJIIOBAaHHIO OETOHHOI TMOJIMIIL eJie-
MEHTaMu 00'€THaHHS, PEKOMEHIY€EThCSI 3aCTOCOBYBATH TaKl JOJATKOBI 3aX0JU TaM, Jie
BIJICTaHb Bijl Kparo OCTOHHOI MOJIMIN JO OCHOBOI JIiHII HAMOIMIKYOTO PSy €IEMEHTIB
00'eqHaHHs ctaHoBUTH MeHIe Hi 300 MM:

&)1 TIONIEPEYHOT0 apMYyBaHHs HABKOJIO €JIEMEHTIB 00'€THAaHHS HEOOXIIHO MpPO-
nyctutd U-nof1ioH1 CTepKHI;

0) SKIIO B SIKOCTI €JIEMEHTIB 00'€/JHAHHS BUKOPUCTOBYIOTHCSI CTEPIKHI 3 TOJIOB-
KaMH, BIJICTaHb B1JI Kpar OCTOHHOI IOJIKK JI0 IIEHTPY HAWOJIHKYOrO CTEPKHS YIIOPY
Ma€ CTAaHOBHUTH He MeHIe Hixk 6d, e d - e HoMiHANBHUH JiaMeTp CTEPI)KHS YIopy, a B
niamerpi U-nioiOHI cTepxHi MatoTh Oyt He MeHIMu 3a 0,5d ;

B) U-moaiOHI CTep)kKHI MarOTh PO3MIILIYBATHUCS SIKOMOTA HIIKYE, 3a0€3Meuyrouu
U LIbOMY JAOCTATHIA HUXKHINA 3aXUCHUN ap OETOHY.

9.5.3.3 Ha KiHIIl cTaye3aMi300€TOHHOT KOHCOJII CIIiJI mepeadadaTtu TOCTaTHIO Ki-
JBKICTh MICIIEBOI apMaTypHu JUIsl Tepeadi 3yCuilb 3 €JIEMEHTIB 00'€JHaHHS Ha MO03/10B-
XKHIO apMaTypy.

9.5.4 Buctynu muTH, 3a BUHATKOM BHCTYIIIB, YTBOPEHHX 32 JOTIOMOTOI0 BUKO-
pHUCTaHHA MPOQPLILOBAHOI CTAJIEBOT OMATYOKH
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9.5.4.1 V Bumankax, KOJM MK CTaJIeBUM MpOo(disieM 1 HUKHBOIO MMOBEPXHEI0 Oe-
TOHHOI IUTUTH BJIAIITOBYETHCS OCTOHHUM BHUCTYI, CTOPOHH BYTIB BHCTYITy MArOTh 3Ha-
XOJMTHCS 32 MEKXAMH IIPAMOI, IPOBEAECHOI mix KyToM 45° Bij 30BHINIHLOTO Kparo ele-
MeHTY 00'erHanHs (1uB. pucyHOK 9.3).

9.5.4.2 HomMiHanbHMIA 3aXUCHUN 11ap O€TOHY BiJl O1YHOI TOBEPXHI ByTa BUCTYITY
710 eNleMeHTy 00'eHaHHs Mae OyTH He MeHIne HixK 50 MM.

9.5.4.3 [Ins mpoTuaii BigpuBy MOTEPEUHi apMaTypHi CTepxHi 3rigHo 3 9.6 MaioTh
OyTu mependOaveHi B BUCTYIAX IUIMTU HA BiJICTaHl He MeHIe HiX 40 MM HIDKYE MOBep-
XH1 eJIEeMEeHTY 00'€ THAaHHS .

9.5.4.4 Po3paxyHKOBUI OMip 3CYBY CTEpPXHS yIMOPY 3 TOJOBKOIO y CYIIIBHUX
IJIUTaX, SIKKA aBTOMATHYHO MPUBAPEHUHN JI0 METAJIEBOTO MOSACY OalKH, BU3HAYAETHCS
3a Jlonmatkom XK.

9.5.5 Bixcranp MK eneMeHTaMu 00 '€ THAHHSA

9.5.5.1 fkmo nepenbdayeHo, MO0 B KOHCTPYKIIIi CTIMKICTh CTalIeBOTO ab0 OETOH-
HOT'O eJIeMEeHTa 3a0e3MeUy€eThCs 3a JIONOMOI0I0 3'€/IHAHHS MK HUMH, KPOK €JIEMEHTIB
00'eTHaHHS Ma€ OYTH JOCUTh YaCTUM, 100 1€ MPUITYIIICHHS MaJio MiCIIe.

9.5.5.2 3a yMOBH, 110 CTUCHEHA CTaJIeBa MOJIKA, SKa B 1HIIIOMY BUITaJIKy Oyna 0 y
Kiaci 1, 3aBIsIK 0OMeXeHHIO 3 00Ky eJIeMEeHTIB 00'€ JHaHHS BITHOCUTHCS JI0 Kiacy 2, a
MDKIIEHTPOBA BIJICTaHb JJIs JAHUX €JIEMEHTIB Y HAMPSIMKY CTUCHEHHS HE Ma€ MepeBU-
I[yBaTH TaKl TPaHUYHI 3HAYECHHS

- Y MiCIISIX, [I¢ IUIMTa KOHTAKTY€ 10 BCii JOBXKHUHI (HAIpUKIIAJ, CYILiIbHA IIJIMTA)

- 22t, x[235/R,;

- y MiClSIX, Ji¢ TUTUTa HE Ma€ KOHTAKTY IO BCil JAOBXHHI (HampuKIaI, TUIUTa 3

peOpaMu, po3TallOBaHMMHU B TIONEPEYHOMY HAIPSIMKY IO BiJHOUICHHIO 0 OaJIKH) -
15t, x[235/R ;

nie t— TOBIIMHA ITOJINII,

R, — po3paxyHKkoBe 3Ha4€HHs TE€KY4OCTI CTalll IOJINL, H/mm>.

JlonaTKkoOBO BIJICTaHb y MPOCBITI BiJl Kpal0 CTUCHYTO1 MOJIUII IO HAMOIMKYOT JIi-

HIi 3CYBHHX 3'€/IHYBaJIbHUX €JIEMEHTIB HE Ma€ MEepPeBUINyBaTh 9t, % /235/ R
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9.5.5.3 MakcuManbHa TO370BXKHS MIKIICHTPOBA BIJCTaHb MiXK OKPEMHMH eJie-
MEHTaMU O0'€JHAHHS Ma€ He NMEePEeBUUIYBAaTH TOBIIMHY IUIMTH OUTII HIXK y 4 pasu i
800 MmM.

9.5.5.4 Enementu 00'emHaHHS MOXYTh PO3MIIIYBAaTHCS TPYMaMH 3 BiJCTAaHHIO
MDK HUMH, SIKa TIEPEBUIILY€E BIJICTaHb, BKa3aHy JJII OKPEMHUX €JIEMEHTIB 00 '€ JHaHHS, 3a
YMOBH, 1110 B TPOEKTI BPaXOBaHO:

- HEpIBHOMIPHUH PO3MOJILI O3A0BXKHBOTO 3CYBY;

- 30UIBIIICHHS] MOKIIUBOCTI MPOCIM3aHHS 1 BEPTUKAIBHOTO PO3MOALTY MIXK ILUIU-
TOIO 1 CTAJIEBUM €JIEMEHTOM,

- BTpara CTIMKOCTI CTajeBO1 MOJUII;

- MICIIEBUH OITIp MJIUTH BIUTMBY 30CEPEIKEHOI CUIIM BiJl €JIEMEHTIB 00'€THAHHS .

9.5.6 Po3mipu cTaneBoi moJku

9.5.6.1 ToBmuHa cTaNeBOi IIACTUHH a0O0 IOJKH, JI0 SKOI IPUBAPIOETHCS elle-
MEHT 00'€/THaHHs, Ma€ OyTH JOCTATHHOIO JIJIsl 3a0€3MeYeHHS] HOPMAJILHOTO 3BaPIOBAHHS
1 Tepeayl HaBaHTaXKEHHsI BiJl IIbOTO €JIEMEHTa Ha TMOJMII0 0€3 MICIeBHX BIIMOB a00
miBUIIEHOT nedopMarrii.

9.5.6.2 Biactanb €y MK KpaeM €JIeMEHTYy 00'€THaHHS 1 KpaeM TOJIKH OajIKH, 10
K01 BiH mpuBaproeThes (auB. pucyHok 9.3), Mae OyTH He MEHIIIE HIXK 25 MM.

9.5.7 EnemenTn 00'eqHaHHS y BUTJISII CTEPKHIB YIIOPIB 3 TOJIOBKAMU

9.5.7.1 3aranpHa BHUCOTa CTEPKHS yropy mae Oyt He MeHie Hix 3d, e d € mia-
METPOM CTEPKHSI.

9.5.7.2 JliameTp royioBku Mae OyTh He MeHIne HiK 1,50, a BucoTa - He MeHIIe
ik 0,4d.

9.5.7.3 lns po3TATHEHUX EJIEMEHTIB, IO MiJJAI0ThCs Jii BTOMHOTO HABaHTa-
JKEHHS, JTIaMeTp CTEPXKHS YIOpPY, IO MPUBAPIOETHCSI, MOXKE MEPEBUIIYBATH TOBIIUHY
TIOJIKH, JIO SIKO1 BiH MPUBAPIOETHCS HE OuIbIne HIXK y 1,5 pas3u, 3a BiICYTHOCTI BUIPOOY-
BaJIbHUX JAHUX JUIsI BCTAHOBJIEHHS BTOMHOI MIITHOCTI CTEPKHS YIOPY SK 3CYBHOTO

esieMeHTy. Lle BITHOCUTBCS 1 10 CTEPKHIB YIIOPIB O€3M0CePeIHbO HAJ] CTIHKOIO
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9.5.7.4 Kpok cTep:kHIB YIOpIB y HalpPsIMKY 3CYBHOTO 3yCHIIISI Ma€ OyTH HE Me-
HIIe HiX 5d; KpoK y momnepeyHoMy HAIPsIMKY 70 3CYBHOTO 3yCHJUIA - HE MEHIIE HiXk 2,5
d y cylipHMX MOHOMITHHX IUIATaX 1 4d - B iHIIKMX BHIIAIKAaXx.

9.5.7.5 3a BUHATKOM BHITaJIKiB, KOJIM CTEPKHI YITOPIB pO3TAIIOBAHO OE3IOCEPEI-
HbO HaJl CTIHKOIO, JlaMeTp MPUBAPIOBAHOTO CTEPXKHS HE Ma€ MEPEBUIYyBATH OLIbIIE
HDXK y 2,5 pa3u TOBIIMHY TOTO €JIEMEHTA, JI0 SKOTO BiH MPHUBAPIOETHCS 3a BIJACYTHOCTI
BUIIPOOYBAILHUX JAaHUX JJIs BCTAHOBJICHHSI OTIOPY CTEPIKHsI YIOPY SIK eJIeMeHTa 00 'e-

JTHAHHA .

9.6 I1o310B:kHili 3cyB Y 06 TOHHMX ILUIUTAX

9.6.1 3aranbHi MOJI0KEHHS

9.6.1.1 Tlomepeuny apmatypy B IUIMTI PO3PaxOBYIOTh Ha TPaHUYHHUMA CTaH 3a
YMOBH BTpaTH HECHOI CIPOMOKHOCTI TaKMM YWHOM, II00 BUKIIOYUTH IEpeayacHe
PYWHYBaHHS TIPH MO3/I0BKHBOMY 3CYB1 200 MO3/IOBXKHE PO3KOJIOBAHHS.

9.6.1.2 Po3paxyHKOBE HANpPYy>KEHHS MO30BKHBOTO 3CYBY ISl Oy/Ib-sIKOT TIOTEH-
L1AHOT MOBEPXHI pyHHYBaHHS IPH MO3J0BKHHOMY 3CYBI B MeXaX IUIMTH HE Mae€ Iepe-
BUIIYBAaTH PO3PAXYHKOBY MIIHICTh Ha TO3/I0BXHIH 3CYB TOBEPXHI, [0 PO3IJIAIA€THCA.

9.6.1.3 JlosxxuHa moBepxHi 3cyBy b-b, mo HaBeaena na pucynky 9.4, mae npuii-
MATHUCSl TaKOIO, IO IOPIBHIOE BeiawuuHi 2Ng MUIIOC miaMeTp TOJIOBKH Ui CTEPKHIB
€JIEMEHTIB 00'€JHaHHS, PO3TAIlIOBAaHUX B OJIMH P a00 B IMaXOBOMY IOPSIKY, a00 10-
piBHIOIOTH BenmumHI (2Ng + ) MUTIOC AiaMeTp TOJIOBKH JIJIsl CTEPIKHIB SIIEMEHTIB 00'€1-
HaHHS, SIKI PO3TAIIOBAHO MapaMH, Ji¢ Ny - BUCOTA CTEP)KHIB, a § - TOMEPEYHHUIA MiXIIe-
HTPOBHI KPOK CTEP>KHIB €JIEMEHTIB 00 € THAHHS .

9.6.1.4 Po3paxyHKOBUI MO3J0BXKHIN 3CYB Ha OJMHHUIIIO JTOBXHHH OajlKd Ha TO-
BEpXHI 3CYBY Ma€ BU3HAUaTHCA 3riAHO 3 9.3 1 BIIMOBIIaTH KOHCTPYKIIi 1 KPOKY elemMe-
HTIB 00'eqHaHHs. JlOMyCcKaeThCA BpaxyBaHHS 3MIHU TO3JI0BXXKHBOIO 3CYBY MO HIMPHUHI
OETOHHOI MOJIKH.

9.6.1.5 JIn11 KO’KHOTO TUITY TOBEPXOHB 3CYBY, 110 PO3TIIAIAI0THCS, PO3PAXYHKOBE

HaIpY>KEHHS MO3/I0BKHBOTO 3CYBY Vgg Ma€ BU3HAYATHUCS HA MIJCTaBl PO3PAXyHKOBOTO
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MO3/IOBKHKOTO 3CYBY Ha OJIMHUINIO TOBXKUHU OAKU 3 ypaxXyBaHHAM KUTBKOCTI TUIOITUH

3CYBY 1 JOBXXMHH ITOBEPXHI1 3CYBY.
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Pucynok 9.4 — TumoBi MoTeHI1iHI TOBEPXHI pyHHYBaHHS IIPH 3CYBi

9.6.1.6 Po3paxyHkoBa MIIHICTb OSTOHHOI MOJIKII Ha 3CYB (IUIOIIMHU 3CYBY THITY
a-a, pucynok 9.4) mae BuzHauatuch 3riguo 3 JJICTY-H b EN 1992-1-1, 6.2.4.

9.6.1.7 3a BimcyTHOCTI OUIBII TOYHOTO METOY PO3PAXyHKOBA MIIHICTh Ha 3CYB
OyIb-sIKOi MOBEpPXHI, 10 MOTEHIIMHO PYHHYETbCS TPH 3CYyBI B MOJHMII a00 BHUCTYIII
Ty, Mae BuzHavarucs 3rigno 3 JJCTY-H b EN 1992-1-1, 6.2.4 (4). dns noBepxHi
3CYBY, IO MPOXOAUTH HABKOJO €JIEMCHTIB 00'e¢HAHHS (HAMPHUKIIA, MOBEPXHS 3CYBY
tuny b-b, pucynok 9.4), po3mip hy Mae npuiiMaTHCS SIK JOBKUHA TOBEPXHI 3CYBY.

9.6.1.8 Pobouy morepeuny apMatypy Ha oJuHHUIO T0BXkUHU Ag / &, ICTY-H b
EN 1992-1-1, ciig BCTaHOBIIOBATH SIK HaBeAeHO Ha pUCYHKY 9.4, me Ap, A¢ 1 Ap, -
IJIONI apMaTypyd Ha OJWHUIIIO JOBXHHU OalKd, SIKy 3aaHKEpPOBAHO BIJMOBIIHO O
JNCTY-H b EN 1992-1-1, 8.4, 11 103/10BXHBOT apMaTypH.

9.6.1.9 k1o BUKOPUCTOBYETHCS KOMOIHAIIIS 13 301pHHUX €JIEMEHTIB 1 MOHOJIITHO-

ro 0€TOHy, MIIIHICTh MPH MO3JA0BKHLOMY 3CyBl Mae BuzHavaTucs 3rigHo 3 JJCTY-H b

EN 1994-1-1, 6.2.5.
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9.6.1.10 Iyt mmpoKuX MOJUIE 0aJIOK PO3IMOALT O3A0BXKHBOTO 3CYBY, BUKIHKA-
HOTO 3arajlbHUMH AISIMU 332 YMOBOIO €KCIUTyaTalliHOI MPUJATHOCTI Ta BUTPUBAJIOCTI,
JUIS BpaxXyBaHHS MPOCIU3aHHS 1 3CYBHOTO 3aITi3HIOBAHHS BU3HAYAETHCS TAKUM YHHOM.
ITo3moBxkHg cuita Pgy, 10 1i€ Ha eleMeHT 00'€HaHHSA Ha BIJACTAHI X BIJ HaWOIMKYOL

CTIHKH, MOXE TPUUMATHC SIK:

®n 0-017 5
w3 891 + +0,15
e

N ot

I O:
I\)

n
Pey L:_Ede(?g 85%

h ot e(; (9.8)

CC~ [y anid

1€ V| gg - PO3PaXyHKOBHM TMO370BXKHIM 3CyB Ha OJUHUIIO JIOBXKUHU B OCTOHHIN
IUTUTI, 110 BUKJIWKAHUN 3arajlbHUMU JisSIMH JIJISL CTIHKH, IO PO3TJISAIA€ThCS, 1 BU3HAYE-
HUU NIpU €PEeKTUBHIN IUPHUHI [LJTUTH,

Niot - 3aTaJIbHA KIJIBKICTH €JIEMEHTIB 00'€THAHHS OJHOTO 1 TOTO 3K CaMOT0 PO3MIpy
Ha OJIMHUINIO JOBXKUHHU Oanku (pucyHok 9.5) 3a yMOBH, 1110 1X KUIBKICTh Ha OMHHMIIIO
TLJTOII HE 30UIBIIYETHCS 3 X;

Ny - KUIBKICTH €JIEMEHTIB 00'€JHAHHSI HAa OJUHMINIO JOBXKHUHHU, IO 3HAXOIATHCS
Ha BIJICTaHi BiJ CTIHKH, sKa JOpiBHIOE Oumbmiomy i3 3HadeHb 10t 1 200 MM, ae t; - ToB-
IIIMHA CTajJeBOi IUIacTUHU. JIJIS JaHUX €JIEMEHTIB 00'€JHAHHS X NMPUHAMAETHCS TaKUM,
1o popieHIoE O;

b - monoBuHa BijcTaHi MK CYyMIKHUMH CTIHKaMH a0O BiJICTaHb MIX CTIHKOIO 1
BUIBHUM KPA€M ITOJIHII].

SIK1I0 TOJIMYKA BUCTYIIA€ HA30BHI CTIHKH HA BiJICTaHb ay, (AuB. pucyHok 9.5), ki-
JBKICTh €JIEMEHTIB 00'€ THAaHHS Ny 1 Ny, MOXKE BKIIIOYATH W €JIEMEHTH, 110 PO3MIIIEHI Ha
30BHIIIHIA cTOpOoHi Oanku. EnemenTn o0'eqHaHHS 30cepemkeHo B 00acTi Ny, BIAMOBI-
aHo 1o pucyHky 9.5. Kpok enemenTiB 00'eqHaHHS Mae BiamoBigatu ymoam 13 3 me-

TOIO 3amo0IraHHs epeauacHoi MiCIeBOi AedopmMarlii TUITUTH.
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Pucynok 9.5 — BuznaueHHs mo3Ha4eHb 3a piBHIHHM (9.8)

9.6.1.11 binpin TouHEe BU3HAYSHHS PO3MOJILUTY CHII MO30BXKHBOIO 3CYBY Y CTajie-
3a1i300€ TOHHUX HIKHIX MOJUIAX KOpoOuacTux nepepisis 3rigHo 3 4.6.1.10 He Bumara-
€THCSA, SKIIO PO3TAIIyBaHHS €JIEMEHTIB 00'€IHaHHS BHUOMPAETHCSA HA IMIJICTaBl TaKUX
MIpaBuUI;

- eJIeMEHTU 00'€THaHHA MalOTh KOHUEHTPYBATHUCS Y KyTax Oajku KopoOYacToro
nepepizy;

- npunHaiitMHI 50% 3arabHOI KiIJTLKOCTI €JIEMEHTIB 00'€THaHHS, 1110 BiMOBITAIOTh
3a nepejavyy CUJIU MO3/I0BKHBOTO 3CYBY BiJl CTIHKH JIO HMXKHBOT O€TOHHOI MOJIMII, Ma-
I0Th IIPUKPIIUIIOBATHCH 0 CTIHKH 1 B MeXaX MUpHHH by cTtaneBoi HrokHiA moaui. [1u-
puHa by cTaneBoi HIKHBOT MOJUII Ma€ MPUIUMATHUCS SIK HAUOLIBIIE i3 3HAYCHB!

bi= 201, by = 0,2bg 1 bs = 400 Mmm

ne bg- poboya muprHa HUXKHBOT MOJIKI BIIOBIIHO 10 7.2.2;

t; - TOBIIMHA CTaJIEBOI HIKHBOI ITOJIMII].

9.6.1.12 JInst rpaHUYHUX CTaHIB 32 YMOBOIO BTPATU MIIHOCTI MOKHA TIPHUITYCTHU-
TH, 110 BCl €JIE€MEHTH 00'€THaHHS y MeXaX poO0UO0i MHUPUHU HECYTh OJHAKOBE MO3/10-
BXKHE 3YCHUILIA.

9.6.1.13 Tam, ne oOMexeHHS Bij] eIeMEHTIB 00'€JHAHHS 3a1l00IraloTh BTPATI Mi-
CIIEBOi CTIMKOCTI CTaJIeBUX €JIEMEHTIB CTajIe3a11300€TOHHOT CTUCHYTOI IUIUTH, MIKIIEH-
TPOBI BIJICTaHI €JIeMEHTIB 00'€THaHHA HE MAlOTh MEPEBUIIYBATU T'PAHUYHI 3HAYCHHS,

110 HaBeaeHo y Tadmwmii 9.1.
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Taoauusa 9.1 — BepxHi rpaHu4YHi 3HAYESHHS IHTEPBAJIiB €JICMEHTIB 00'€ THAHHS
y CTUCHYTIH cTajie3a1i300€TOHHIN IINTI

Kinac 2 Kiac 1
KonconpHa ninsHka 14te 20te
Brionepek HanpsiMKy CTHCKallb- | HOJIMIII
HOT'O HANPYXEHHS BHyTpiiiHs auisHKa 45te 50te
HOJINLII
VY HampsMKy CTHCKaJIbHOTO Ha- KonconpHa 1 BHyTpi- | 22t€ 25te
MPYKEHHS IIHS IUITHKA TOJIUII

e=,/235/R, , ne Ry, HaBoIUTBCA y H/MMZ; { — TOBIIMHA cTAJIEBOI TOJIMIII.

10 PO3PAXYHOK 3A BUTPUBAJIICTIO

10.1 3araabHi noJ10KeHH

10.1.1 BromHa MIIHICTh CTaje€3ali300€TOHHUX KOHCTPYKIIM Ma€ KOHTPOJIOBa-
TUCS y BUIMAJKaX, KOJM KOHCTPYKIIi MiJJal0ThCA BIUIMBY MOBTOPIOBAHUX KOJIHMBAHb
HaIpyTHy.

10.1.2 I'paHWU4HUI CTaH 32 BUTPUBATICTIO KOHCTPYKIIIT (3 JJOMTyCTUMUM CTYIICHEM
HMOBIpHOCTI) Ma€ PO3paxoBYBaTUCS TaK, MO0 Y MEPioj pO3PaXxyHKOBOTO CTPOKY CITYXK-
O KOHCTPYKIIiSl HE 3pyHHYBaJlacs yepe3 BTOMHICTh a00 HE BUMarajia peMOHTY IMOIIKO-
TKeHb, BUKIIMKaHUX BTOMHICTIO.

10.1.3 Jlnst 3cyBHUX 3’ €QHYBAJIBHUX CTEPKHIB yMOpPIB 3 TOJOBKAMU B MOCTax,
[P XapaKTEpHOMY MO€AHAHHI BIUIMBIB, MaKCUMaJlbHA MO3/I0BXKHS 3CyBHA CHJIa Ma€ HE
nepeBUnyBaTH KsPrg, 1€ Prq- po3paxyHKOBUil OMip 3pYyIICHHIO CTEPXKHS YIIOpPY 3 TOJIO-

Bkoio (JJomatok XK). Koeditient ks pekomenayetbest npuiimata 0,75.

10.2 MiuHicTh Ha BTOMY
10.2.1 3HayeHHS BTOMHOI MIITHOCTI JIi KOHCTPYKIIIHHOI CTajli 1 JUIS 3BapHUX
mBiB HaBeneHo B JIbBH B.2.3-26. Bromna MinHICTh apMaTypHOi cTaji 1 HAIpyXKEHOI

apmatypu HaBoauThcs B JIBH B.2.3-14.
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10.2.2 KpuBa BTOMHO1 MIITHOCTI aBTOMaTHYHO MPUBAPEHUX CTEPXKHIB YMOPIB 3
rOJIOBKAMH HaBOJUTHCS Ha pUCYHKY 10.1 1 BUpakaeThCs IS 3BUYANHOTO BasXKKOTo Oe-

TOHY TaKUM YHHOM:

(Dtg)"Ng =(Dt;)™N, (10.1)
ne Atg — BTOMHA MIIHICTh MPU 3CYBI, IO CTOCYETHCS IO MOMEPEYHOro Ie-
pepi3y CTEPIKHS YIIOPY 3 BUKOPUCTAHHSIM HOMIHAIBHOTO aiamerpa d cTep KHs;
At. — omnopHe 3HaueHHs 11 N = 2-10° uukinis, At, = 90 H/mm?;
M — HaXWJ KPUBOi BTOMHOT MIiITHOCTi, M = §;

Ngr — KUTBKICTh IIUKJIIB aMILTUTY/IA HAIIPY>KEHb.

At (log)
' 3
1‘:': \
1
i m= &
N =2-10°
4 5 ="- . T ] ] ” N“DQJ
10 100 10 10 10 10

Pucynok 10.1 — KpuBa BTOMHOT MIITHOCTI JiJisi CTEPKHIB YIIOPIB 3 TOJIOBKAMU

11 PO3PAXYHOK 3A EKCILTYATAIIAHOIO IPUJATHICTIO

11.1 3arajabHi M0J10KEeHHS
[Tpu po3paxyHkax OaJiok 3a eKCIUTyaTaI[iiHOI0 MPUIATHICTIO HEOOX1THO Bpaxo-
BYBaTH Yy BIJMOBITHUX BUMAJKaX TaKi BILTUBU:
— 3aTPUMKY HApPOCTAHHS 3CYBY;
— IIOB3YYICTh Ta YCAJIKy OCTOHY;
— YTBOPEHHS TPIMH Y 6€TOHI Ta epeKkT 000imMu 111 OETOHY;
— IOCJIIIOBHICTH 3BEIEHHS,
— 3pOCTaHHSl THYYKOCTI BHACIIJOK KOB3aHHS Yy 3CYBHHX 3'€HAHHSIX MPU HENO-

CTaTHROMY HApOCTAHHI 3YETUICHHS,

51



I'FH B.2.3-37641918 — 553:2013

— HEJIHIMHUN XapakTep poOOTH CTaji Ta apMaTypH, SIKILIO Ma€ MICIIE;

- JIeTUIaHallisl Bi1 Kpy4eHHs a00 6e3 KpyueHHsI, SIKIIO Ma€ MicIle

SIKIII0 HE BUKOPHUCTOBYETHCS O1IBII TOUHUM METOJI, TO IMOB3YYICTh 1 yCAAKy MO-
’KHa BPaxOBYBATH IIJIIXOM 3aCTOCYBaHHS BITHONICHHS MOAYMIB (KOCQIIIEHTY MpHUBE-
JICHHSI)

VY mepepisi 3 TpilIMHAMU OCHOBHUMU BIUTMBAMHU YCAJKU MO>KHA 3HEXTYBATH MpPHU
MepeBIPIl HAIPYKEHb.

[Tpu po3paxyHKy nepepizy MillHICTh OETOHY Ha PO3TST HE BPAXOBYETHCH.

Mae BpaxoBYyBaTHUCh BIUIMB >KOPCTKOCTI OETOHY Yy 30HAX MDK TpPIIIMHAMH MpU
pPO3TATY Ha HAIPY>KEHHS B apMaTypi 1 MONepeAHbO HAMPYKEHIH cTail.

BriiBoM >KOpPCTKOCTI OE€TOHY Ha HAMpPYXKEHHS y KOHCTPYKIIHHIN cTaim MOXHa
3HEXTYBATH.

Hamnpy>xeHHs y O€TOHHIN IUTUTI Ta B apMaTypl, AKi BUKIMKaHI OJTHOYACHHUM JIEI0

3arajlbHUX 1 MICIIEBUX BILIMBIB, CJIIJI ITiICYMOBYBATH.

11.2 O6meskeHHsI HATIPYKEHb

11.2.1 HaamuikoBiid MOB3y4YOCT] Ta MIKPO3TPICKYBAHHIO B 3aJ11300€TOHHIHN TUTHTI
Cii 3amo0iraTv 3a JIOMOMOTOK OOMEKEHHS CTHCKaJIbHOIO HAMpYXEHHS B OCTOH1 /10
sHaueHHs Ky, 1e K- 3HmKyBanbHi KOShIIieHTH.

11.2.2 Hanipy»xeHHs B apMaTypHIN CTalll Ta B HAIIPYKEHUX apMaTypHUX €JIeMEH-
Tax Mae OyTU TaKuM, 1100 3arMo0IrTH YTBOPEHHIO HENPYKHUX Aedopmarliii B ctani. [1ig
BIUTMBOM XapaKTEPUCTUYHOI KOMOIHAIli HAaBaHTAXKEHb, HANIPYKEHHS MAIOTh 0OMEXY-
Batuca 3HaueHHAMH: Kify — B apmarypniif ctani i ksfx — y HampyxeHux apmatyphux
elleMeHTax, 1 Ks — 3HWKyBaJIbHUH Koe(DillieHT I apMaTypHOI CTaJIi.

11.2.3 Hampy>keHHsI B KOHCTPYKIIIIHIN cTaji MaroTh BianoBigatu Bumoram JIbH
B.2.3-26.

11.2.4 TIpu po3paxyHKy 3a €KCILTyaTaI[iiHOO MPUATHICTIO CHJIAa TO30BKHBOTO

3CYBY Ha €JIEMEHT 00’ €lHaHHS Ma€ OyTu oOMexeHoo Yy BianosinuocTi a0 10.1.3.
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11.3 I'nyukicTh CTiHKH

['Hy4KiCTh HEXOPCTKHX a00 MKOPCTKHX CTIHOK CTajeBOi OAJKM KOMIIO3UTHOIO

eJIeMeHTa Mae 0OMEXKyBaTHCh Y BianmoBiaHocTi 10 BuMor JIBH B.2.3-26.

11.4 Nedopmanii nporonoBux 0yaos

11.4.1 V rpanuuHoMy cTaHi 3a aedopmarlisiMd IpOruHU OOMEXYIOThCS BUMOTa-
mu JIBH B.2.3-22. Po3paxyHOK NpOTHHIB BUKOHYETHCS Ha MPYXHIN ctanii poOOTH
KOMIIO3UTHOTO €JIEMEHTA.

11.4.2 Jledbopmarrii mig yac OyJiBHUIITBA KOHTPOJIIOIOTHCA TaKUM YHUHOM, 1100
OETOH HEe YIIKOJKYBaBCs B MPOIIECI HOT0 YKJIaJaHHs 1 TBEPAIHHS B pe3yJIbTaTi HEKepo-
BaHUX nepeminieHsb. Jledopmanii mig yac OyAiBHULITBA MAOTh 3a0€3MEUYUTH MPOEKTHO
T€OMETPUYHUN 00PUC IPOTOHOBOI OY/TOBH.

11.4.3 IlepemimieHHs mpu BU3HAYEHHI MEPiOJIiB KOJMBAHb CIIiJ] PO3PaXxOBYBaTH 3
ypaxyBaHHSAM MPY>XKHOI poOOTH OETOHY HE 3aJIEKHO BiJl 3HAKY HAINPY>KEHb, Ki B HHOMY
BUHUKAIOTh. [Ipy BHU3HAYEHHI MEPIOAIB BUIBHUX TOPU30HTAIBHUX KOJIMBAHb MPOTHH
3aJ11300€TOHHOI TUITUTH B TOPU30HTANBHIN MJIONMIMHI MOKHA BU3HAYATH 3 BBEJCHHIM JI0
CKJIQJy TIepepi3y 3aXHUCHOTO IIapy, MiITOTOBKY I T1APOI30sIlit0, 60pTI 0aJacToBOro
KOpHTa 1 3a11300€TOHHUX TpoTyapiB. [Ipu po3paxyHky OyaiBeIbHOIO MIAHOMY MPOTO-

HOBUX Oy/0B 31 301pHOIO TUTHTOIO YCaJKy OETOHY HE BPaXOBYIOTb.

11.5 TpimumHOYTBOPEHHS B 0€TOHI

11.5.1 3aranbHi MOJIOKEHHS

Jyist oOOMeXeHHST ITUPUHHU PO3KPUTTSI TPIIUH y MOCTAaX, J0 CTajae3aai300€TOHHUX
KOHCTPYKIIIK cii 3acTocoByBaTH 3aranbHi Bumoru [IbH B.2.3-14. OOMmexeHHs mmpu-
HU PO3KPUTTS TPILIUH 3aJICKUTH B KiaciB BIUBY 3rinHo 3 3 JIBHB.2.3-14.

O1iHKY ITUPUHY TPILIUH CJIiJ1 BUKOHYBaTH 3 Bukopucranusm /IbH B.2.3 —14.

VY KOHCTpyKIIifX, e cCyMicHa poOOTa MOYMHAETHCA MO Mipi TBEpAiHHSA OCTOHY,
BIUIMB TEIUIA TiApartarlii IIEMEHTY 1 BIAMOBIIHOI TEPMIYHOI YCaJKH CIIiJI BpaXOBYyBaTH
TITBKH HA CTaJlii OyAIBHUIITBA BIITHOCHO TPAHUYHOTO CTaHy 3a YMOBOIO MPUJATHOCTI J10

eKCILTyaTallii AJi1 BU3HAYEHHs 00J1acTeil, B IKUX Nepe10adaeTbCsl pO3THT.
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Ski1o HisK1 creriaibH1 3aX0au JJIsl 0OMEXEHHsI BIUIUBIB TEIJIOTH TiApartariii me-
MEHTY HE BPaxOBYIOTHCS, JJISl CIPOIIEHHS MPHUITYCKAEThCS BUKOPUCTAHHS IMOCTIMHOI
TeMIIEpaTypHOi PI3HUII MDK OSTOHHUM 1 CTaJIeBUM IIepepi3aMu JiJIi BU3HAYCHHS JIIS-
HOK TPIUIMHOYTBOPEHHS 1 0OMEXEHHS IIUPUHH PO3KPUTTSI TPILKH BianosiaHo 10 JbH
B.2.3-14.

11.5.2 Po3paxyHOK 3a1i300€TOHHUX IUTUT 32 TPIIMHOCTIMKICTIO MPU CIUIbHIN
poOOTI 31 CTaJIeBUMU KOHCTPYKIIISIMHU CJTiJ] BAKOHYBATH BiIOBIIHO 10 BUMoOT 7.1.12 Ta
po3ainy 3 JIBH B.2.3-14. Tlpu upoMy B po3paxyHKax 3 YTBOPEHHsS TPIIIUH TPaHUYHI
PO3TATYBaJIbHI 1 CTUCKAJIbHI 3HAUYEHHS HANpPYKEHb Y OCTOH1 CIIIJ 31CTaBJISTH 3 HaIpy-

KEHHSIMU B KpalHii (iOpi OeTOHY S, MPYKHO MPAIIOIOYOTO CTale3al1i300€TOHHOTO

nepepizy, OOUHUCIECHUMU BiJl €KCILTyaTaAllITHUX HABAHTAKEHb 3 BpaxXyBaHHSAM Ha CTajii
eKCIUTyaTarlii Hempy»kHux nedopmarriii 3rigao 3 7.1.8.

VY po3paxyHkax 3 pO3KPUTTS TPIILIKUH HAMPY>KEHHSI B KPAaHbOMY PSJi MO30BXK-
HBOI apMaTypH CJiJ OOYMCITIOBATH 3 ypaxyBaHHSIM 30uTbIneHHs ii toromm 3a 7.1.12 i
BTpaT HANpYKEHb BiJl HempyxHuX aedopmariii. [Ipn HeHanpyxyBaHii MO3T0BKHIN
apMmatypi 1 poOOTi mepepizy Mo ABOX CTaIIX PO3TATYBaJIbHI HAMPYXKEHHS CJIiJT 004YnC-

JIIOBATH 32 (OPMYJIIOIO

-M2+Zb,syAbSbi+ A)Sbi s
y CI‘nI‘VVI‘,w y cr nrAsy i

e M, - 3THHAJIBHUN MOMEHT JAPYTOi cTajli poOOTH BiJl eKCIUTyaTallliiHUX HaBaH-

S, =

(11.1)

Ta)X€Hb, BU3HAYyBaHUH IS CTATUYHO HEBU3HAUYYBAHUX CHCTEM 3 YPaxXyBaHHSM ITOB3Y-
4ocTi 0€TOHY, OOTHCKaHHS MONEPEYHUX IIBIB, YTBOPEHHS MOMEPEYHUX TPILIUH Y PO3-
TATHYTHX 30HaX 3aJ11300€TOHHOI TUIMTH, a TAKOXK yCaJKU OCTOHY 1 3MiHU TeMIIEpaTypH;
=111 MIo3Ha4YeHHs nosicieHo B 7.1.12, 8.1.2.6, 8.1.2.8 1 na puc.8.5.

11.5.3 Po3kputTs TpituH (MpH ABOX CTaisIX pOOOTH) Y PO3TATHYTIH 30ipHil 3a-
J1300€TOHHIN TUINTI, B KOI HEHANPYKYBaHy apMaTypy B IMOMEPEYHUX IIBaX HE 31CTH-

KOBAHO, CJIiJ1 BU3HAYaTH 32 (HOpMYJIOH0

Zus S22 g (11.2)

s2,s st

a =

cr,d
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1€ S, - PO3TATYBAIbHE HAIPYKEHHS y CTAIEBOMY BEPXHbOMY IOACI Bl HABaH-

Ta)X€Hb 1 BIUTMBIB JIPYTroi cTajii poOOTH B MPUIYIIICHHI, 110 3aJ11300€TOHHA TUTUTA B PO-
3TATHYTIN 30H1 BIICYTHS,

|, - BiACTaHb MIDK KOHCTPYKIIISIMU 00'€THAHHS B TIOTIEPEYHUX IIIBAX, IIPH BIJICYT-
HOCTI KOHCTPYKIIiH 00'€THAHHS - JOBXHHA OJIOKY IUINTH,

Z, ., Zy, - BlACTaHI BIJNOBIAHO 10 puc. 8.5;
D, =003cM - rpaHMYHa MIMPUHA PO3KPUTTS TPIIMH Y MONEPEYHOMY IIBi, IO

Mae apMatypy JUIsl mepeaadi MonepevyHoi CUIIK; IPH BIICYTHOCTI y 1IBI apMarypu D

cr,d

¢y oOYMCITIOBATH B MPUITYIIEHHI, 1110 TTOTIEpeYHa Cujla 4epe3 0B He TEPEeaaEThC .
[Ipu BnamTyBaHHI KJICHMOBHMX IIBIB TPIIIMHOCTIMKICTH 3a/1i300€TOHHOI IUIUTH B

aBTOJIOPO’KHIX, MICBKMX Ta MIIIOXITHAX MOCTaX BEITUYHHA PO3TATYBAIbHUX HANPY>KEHb

He noBuHHA nepeBepuryBatu 0,5R, ., (3a po3ainom 3[5]).

[Ipu BUKOpHCTaHHI KIEHMOBHUX CTHUKIB B MONEPEIHBO HANIPYXKEH1N 3a11300€TOHHIN

IUTATI T1 TPIIMHOCTINKICTD CITil MPUIMATH 32 HaCTaHOBaMH po3aiiay 3[5].

11.6 MinimajibHe apMyBaHHS

SIk110 He 3aCTOCOBYETHCS OLIBIN TOUHUN METO/I, Y BCIX Mepepisax, sAKi He MaloTh
NOMNEPEIHHOI0 HAIMPYKEHHSI 4Yepe3 apMaTypH1 €JIeMEHTH 1 He MIUISTaloTh 3HAYHOMY
PO3TATY BHACIIIOK OOMEXKEHHs MpHKIaAcHUX aedopMariii (Harmpukiaa, MepBUHHUX 1
BTOPHMHHHX BILIMBIB yCaJKH) pa3oM 31 BIUTMBOM MPSMOI0 HaBaHTaXEHHs abo 0e3 HbO-
ro, HeoOXiJHA MiHIMaJIbHA TUIOIIA apMaTypu Ag U TUIUT CTalle3a1i300€TOHHUX OalloK

BHPAKAECTHCA TAKUM YHHOM

As = keke Kfet eftAct/ O, (

11.3)
ne fo et — CepeHe 3HaUeHHST MIITHOCTI OCTOHY Ha PO3TST, SKE i€ HAa MOMEHT II0-
SIBU TIepIIOi ysIBHOI TpIMHU. B sikocTi 3HaueHb fy o OCpyThes 3HauUeHHS, K A fom
(muB. ICTY-H B EN 1992-1-1, Tabauus 3.1) ado sk mis figm (muB. Ta61.11.3.1) Bigmo-

BIJIHO, 3 ypaxyBaHHSM KJIaCy MIITHOCTI HA MOMEHT YSIBHOI MTOSIBU TPIIIHH.
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SAxmo Bik 0€TOHY HA MOMEHT IIOSIBH TPINIUH HE BCTAHOBJIECHO MCHIINM, HiK 28
110, MiHIMaIbHa MIITHICTh HA PO3TAT JOPiBHIOE 3 H/MMZ;

k — koeoirtienr, 1o mopisHioe 0,8, 1 BpaxoBye edeKT HEPIBHOMIPHUX HAMPYKCHb,
K1 CAaMOYPIBHOBAXKYIOTHCH;

Ks - KoedimieHT, 1110 BpaxoBye eheKT 3HIKEHHS HOPMaIbHOT CHJIM OCTOHHOT ITJIH-
T B pe3yJbTaTl MOYATKOBOTO TPIMIIHOYTBOPEHHS 1 JIOKAJIILHOTO MPOKOB3YBAHHS 3CYB-
HOTO 3’ €IHaHH, sike qopiBHIOE 0,9;

Ke - xKoedirieHT, 1[0 BpaXxOBY€ PO3IOALI HAIPYKEHb Yy Iepepizi 0e3mocepeaHbo

nepesi yTBOPEHHIM TPIILKH, 1 SKHI BUZHAYAETHCA 32 POPMYIIOIO

k=— T +03£ 10, (11.4)
1+h, /(22,)

ne he— ToBIrHa 6ETOHHOT MOJIKU 33 BUKIIOYCHHSIM BCiX BYTIB a00 pebep;

Z, — BepTUKaJIbHA BIACTaHb MK IIEHTPAMH Baru OETOHHOI MOJKH 1 CTaJI€3al1130-
OCTOHHUMH TiepepizaMu 0€3 TPIIIKUH, PO3paxOBaHE 3a JOMOMOTOI0 MOAYJIHHOTO Koedi-
1i€HTa N JISI TAMYACOBOTO HAaBAaHTAYKEHHS,

0s — MakCHUMaJbHE HaIpy>KEHHS, 110 JOMYCKAEThCI B apMarypl Oe3nocepeHbo
MiCIisi BUHUKHEHHS TPilUH. BOHO mpuiiMaeTbest 3a XapaKTePUCTUUHY MEXKY TEKY4OCTi
f«. [Ipu oMy, MOKe 3HaJOOUTHCS OLTBII HU3bKE 3HAYCHHS B 3aJICKHOCTI BiJl pO3MIpy
apMaTypHUX CTEP>KHIB IS 33]J0BOJICHHS HEOOX1HUX TPAaHUYHHUX 3HAYCHb ITUPUHH PO-
3KPUTTS TPILLIMHHU.

A— TUIOIIa PO3TATHYTOI 30HHU (ITiJ] BIUIMBOM 30BHIIIHBOTO HABAaHTAXXCHHS 1 Iep-
BUHHUX €(EKTIB ycaaku) Oe3MoCcCepeHbO IePe YTBOPSHHIM TPIIIMH Y HOIMEPCUHOMY
nepepizi. 3 METOI0 CHPOIIEHHS, A0MYCKAE€ThCSI BUKOPUCTAHHS IO OETOHHOTO Iepe-

pi3y B MeXax JIMCHOI ITUPUHH.
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12 KOHCTPYIOBAHHSA

12.1 3anizo6eToHHy MIUTY Tpeba 3’ €AHYBaTH 31 CTaJ€BUMHU TOJIOBHUMHU OanKaMH
1 (hepmaMu Ha BCiif ixHINA JoBXHUHI. HEeoOX1AHHUI CTYIiHD TPIIMHOCTIMKOCTI Ma€e OyTH
3a0€3MeUYeHH MO3/I0BKHIM apMyBaHHAM a00 MONEPEAHIM HAIPYKEHHSIM.

12.2 O6'ennanns 30ipHOI 200 MOHOJITHOI 3a7i300€TOHHOI IJIUTH 31 CTaJeBOIO
KOHCTPYKIII€I0O BUKOHYETHCSI, SIK TIPABUIIO, 13 3aCTOCYBaHHSIM THYYKUX aHKEPIB 3 TOJIOB-
KaMHU.

VYrnamrtyBaHHS aHKEPIB Y OPOKHUHAX 1 Ma3aX, 3aKPUTUX 3BEPXY, a TAKOXK BaXK-
KO3aMOHOJIIYyBaHUX, HE TIPHUITYCKAETHCSI.

12.3 Bumoru 10 KOHCTPYIOBaHHSI €JIEMEHTIB 00’ €THAHHS Y BUTJIA/I THYYKHUX aH-
KEpiB 3 TOJIOBKaMH 1 1 BIUTUB BapiaHTy BUKOHAHHS HaBeAeHO B 9.5-9.6

12.4 Tlonepeuni ctuku OJOKIB 30ipHOI 3a7Mi300€TOHHOI TUIUTH PEKOMEHIYETHCS
BJIAIITOBYBATH 13 3aCTOCYBaHHSIM:

- CKJICIOBaHHS TOPLIEBUX MOBEPXOHb 3 OOTHCHEHHSM CTUKIB 3yCHJUISIM, IO CTBO-
pro€e THCK Ha Topers He Mermre 0,5 MITa (5 kre/em?);

- 3BapIOBAHHS apMaTypPHUX BHUITYCKIB 1 HACTYITHOTO 3aMOHOJIIYyBaHHS 11Ba O€TO-
HOM.

12.5 Tlpu 306ipHiH 3ami300€TOHHIN TUIUTI, 00'€THAHIN MO BCIA JOBXHUHI OJIOKY,
MDK CTaJI€BUM BEPXHIM TOSICOM 1 3ajli300€TOHHMM OJIOKOM IMOBHHHUI OyTH mependa-
yeHu# map 0eToHy abo po3uMHY, L0 3arnodirae Kopo3ii BepxHboro noscy. [lpu Tos-

HIMHI 1apy abo po3urHy 6€TOHY S ¢M 1 OUIbIIIe HOTO CITiT apMyBaTH.
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JIOJIATOK A

(000B’ sI3KOBHIA)

XAPAKTEPUCTUKA KJIACIB IIEPEPI3IB

[Tpu po3paxyHKax rpaHUYHUX CTaHIB €JIEMEHTIB CTAJIE3a/11300€TOHHUX KOHCTPY-
KII po3risaatoThes 2 KIacu Nepepisib:

- kiac 1 - rpaHUYHU CTaH MpykHa poOOTa CTAJIEBOI YACTHMHU cTalie3ani3o0e-
TOHHOTO Tepepi3y (3aCTOCOBYEThCS Y BCIX pO3paxyHKax 0e3 00MEKEHb);

- KJlac 2 - TpaHUYHUN CTaH IJIaCTUYHA poOOTa CTane3ani300eTOHHOrO Iepepiszy

(Mae 0OMEKEeHHS /10 3aCTOCYBaHHS).

A.l1 Knac 1. IIpy:xna po06oTa cTajieBol YaCTUHH CTAJI€3aJ1i1300€TOHHOTO TIe-

pepisy
[Ipy>xHa poOoTa CTajieBOi YaCTUHU CTaJe3ali300€TOHHOTO Mepepizy XapaKTepu-

3y€ThCS JIOCATAHHAM PO3PAaXyHKOBHMX HAIpPYXkeHb TekydocTi R, >M/g, Tinbku B Kpaii-

Hii (i0pi cTasieBoi yacTUHU nepepizy. PoOoTa craneBoi 4acTHMHM mepepidy Mpu 3ru-
HaHHI XapaKTEPU3y€EThCS TPUKYTHOIO EMIOPOI0, M0 MOKa3aHo B Tabmuii A.l.

Tadoauus A.1 —IIpyxxHa poOoTa MeTaJIeBOi YACTUHU CTAJI€3a11300€TOHHOTO NIEpEPI3y
XapakTtepHa ernropa
HOPMAaJIbHUX Hampy-
YKEHb TI0 BUCOTI CTa-
JIEBO1 YaCTUHU
00’ erHaHOTO TIepepi-
3y

XapakTepuCTHUKa

< o o o
i; Ry m/g ['paHnYHMII MOMEHT, SIKUM CIIPUIMAETHCS CTAIEBOIO YaCTH-

HOIO CTase3a11300€TOHHOTO NIepepi3y Mpu NPYKHIA poOOTI
? BHU3HAYA€THCS 3a (PopMyIior
Ma,rd :Wy)Ry>m/gr (Bl)

W, - IpyXHUHU MOMEHT OIOpY.

R, - pO3paxyHKOBHUH OIIp TEKy4OCTI cTai
g, - KoeilleHT HaIIMHOCTI 3a BIAMOBIAATBHICTIO
m - KoeilieHT yMOBH poOIT

Ry m/g
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[Ipu npyXHUX po3paxyHKax, A OyJIb-IKOi TOUKH CTaJeBOl YaCTUHU CTaje3ali-
300€TOHHOTO Tepepi3y, EKBIBAICHTHI HANPYXEHHS HE MOXKYTh MEPEBUIILYBATH pO3pa-

XYHKOBOI'O OIOpY TEKYy4ocTi R, >m/g, . OOMexKeHb 10 3aCTOCYBaHHs He icHye. [Tomepe-

YH1 mepepizu kiacy 1 MarTh 3aCTOCOBYBATHCS MPU BCIX pO3paxyHKaxX HECHUX KOHC-

TPYKIIA MOCTIB.

A.2 Kaac 2. [lnacTuyHuii mapHip

PoboTa nmonepeuHoro nepepiszy XxapakTepu3yeTbcs JOCSITHEHHSM Hampy>KeHb Te-
Ky4OCTi, II0 JOPIBHIOOTE R >m/g,, M0 BClii BHCOTI CTaj€BOi YaCTHHU CTaje3ani3o0e-
TOHHOTO TIEpepi3y B yCiX BOJOKHAX CTHCHEHOTO OETOHY HAIPY>KEHb, IO JIOPIBHIOIOThH
0,85R,>m, /g, , a B apMaTypi HANPYy>KEHb TEKy4OCTI R >m, /g, .

[InacTuuHMil MmWApHIp NpU THYTTI OaIKK MOKe OyTH YTBOPEHHI 32 YMOB:

- SKIIIO 3a0e3MeUeHa CTINKICTh MOJIMIIb Ta CTIHOK CTaJeBOI YaCTUHU MEepepi3y;

- K10 3a0e3nedyeHa JoCcTaTHsI 00epToBa 371aTHICTh, TOOTO, OOEepTaHHs Mepepi3zy

OaJIKi B KOHCTPYKIIT MOKe OyTH peaizoBaHe.

Tabauusa A.2 — [Inactuunuii mapHip.

XapakTepHa erntopa HopMa-
JLHUX HAMPY>KeHb 10 BUCOTI

. XapakTepucTuKa
CTaJIeBO1 YaCTUHHU
00’ €THaHOTO Tepepi3zy
m-R, /7, ['paHYHUN NIIACTUYHUNA MOMEHT, IO CITPUHMAa-
1.r

€THCS METAJICBOIO YACTUHOIO CTae3al1300€TOH-
HOTO Iepepizy:

Mpl,a,Rd - VVpl, a Ry my, , (B.2)

[LH.B. W o — INTACTUYHHUI MOMEHT OIOPY 3a TAOJIHULIEIO
B.3 3 oOmexxenHsM 3a Tabnmrero B.4, popmynoro
(B.4) momatky B JIBH B.2.3-26;

Ry, — po3paxyHKOBHIi OIIp TEKY4OCTI;

Yy KOeIIIEHT HAIWHOCTI 32 BIMOBIIATBHICTIO;
M — koedilieHT yMOB POOIT.

m- R}..-"I Yr
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Tadauusa A.3 — Po3paxyHKHU MIACTUIHOTO MOMEHTY OTIOpPY, IO MOXE
COPUWHATH CTajJieBa YaCTHHA CTajae3aai300eTOHHOTO Iepepisy.

MerazneBa yactrHa nepepizy | XapakTepuCTHKA

e
e ) %
Wp|’a =a A/2 ;
I1.H.B — mnactuuna HelTpanbHa BiCh, sIKa JTi-

A — 1101112 niepepizy
a — BIJICTaHb M1 IIEHTPaMH Baru MOJOBUHHUX
4 IUJTOILHNH

o Z a JIUTH IUTONLY MEpep13y HABIILI,

['pannyHMI TTTACTUMHUNA MOMEHT ONIOPY, IO MOXE CIPUNHATH CTAJIEBA YaCTUHA

CTasIe3alli300€TOHHOTO Mepepi3y OMIHIOEThCS 3a PopMyIIor0 Tabmui A.2.
A.3 OOMexeHHST MO0 3aCTOCYBaHHS IUIACTHYHOIO IIApHIpAa SIK TPAHUYHOTO

CTaHy Iepepi3iB MOB’ A3aHi 31 CTIMKICTIO €IEMEHTIB CTaJeBOl YaCTUHU Nepepi3y 1 3aje-

’KaTh Bl BEJIMYMHU MTONIEPEYHOI CHIIH 1 HaBOsAThes Y noaaTky B JIBH 2.3-26.
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JIOJIATOK B

(000B’ s13KOBHIA)

YPAXOBYBAHHS IMOB3YUYOCTI, BIBPOITIOB3YYOCTI BETOHY TA Ob-
TUCHEHHS HOITEPEYHHUX HIBIB Y CTAJIE3AJII3OBETOHHHUX
KOHCTPYKLIAX

b.1 [Ipu BpaxyBaHHI TOB3y40OCTI OETOHY B CTATUYHO BU3HAYYBAHUX KOHCTPYKIIi-
X HEOOXITHO BH3HAYUTH BPIBHOBaXKCHI B MEXax IMOIEPEUYHOTO Hepepidy (maii - BHYT-
PpillIHI) HATPYKEHHS 1 BIAMOBIAHI Aedopmalii.

JI71s1 KOHCTPYKIIii, IO CKJIAIA€ThCS 31 CTAIEBOT OAJIKH 13 CYLJIBHOK CTIHKOIO Ta
00'eTHAHOT 3 HEIO B PiBHI MPOI3ay 3ai300€TOHHOT TUIMTH (UB. PUCYHOK), BHYTPIIIIHI
HaIPY>KEHHA B1Jl MOB3y4OCTI OETOHY B 3arajJlbHOMY BUIIAJKY CJIiJI BA3HAYaTH 32 TAKUMHU

dbopmynamu:

Ha PiBHI IIEHTPA TSHKIHHS OCTOHHOT YaCTHHU Tepepidy (po3TsraHHs)

Spk =-@Sp; (b.1)

y KpakiHiit piOpi HHKHBOTO Mmosica cTaneBoi Oaaku (po3TaraHHs ab0 CTHCK)

Sak = SbkrAb(_' Zb’St)' (b.2)
As Wag

y KpaiiHiit piOpi BepXHBOTO Mmosica cTaneBoi Oaiku (CTHUCK)

=) (b.3)

Zy
Ss kr _SbkrAb(_-'-
: AW,

y CTEpXKHSIX KpaWHbOTO PALYy HEHANPYXKEHOI apMarypu IUIATH [pPH

E, =E. =E, (cTuck)

Z
S _SbkrAb(_ %), (b.4)

Ay er],st
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- BTpATH MOMEPEIHBOTO HANIPY)KEHHS HANPYKYBaHOI apMaTypH (CTUCK)

1 1 4y«
S =—S —+ ’ ; b.5
p,kr n, b,kr Ab( Ast Wp,st ) ( )

-y KpaiiHiii (iOpi OeToHy (pO3TATaHHS)

1
Sbf,kr:(a+b)sbf,1'n_ssbf,kr (5.6)
b

BignocHi gedopmariii BiJ MoOB3y4oCTi O€TOHY Ha PiBHI LIEHTPY Barv Moro nepepizy

CJI1T 0OUUCITIOBATH 32 TAKUMU (POPMYITIaMH:

- BigHOCHI jaedopmarlii, 110 BIANOBITAIOTh HANPYKCHHSAM Yy CTajeBiil YacTHHI
nepepizy

:bsbl

£, : (B.7)

Eh,kr

- BIAHOCHI Jedopmanii, 00 BIANOBIAAIOTh HANMPYKEHHSIM y OETOHHIM 4YacTHHI

nepepizy

S b,k
Koo =2 (5.8)
b

Y popmymnax (b.1) - (b.8):

a,b,v - mapamerpwu, 3B'a3aHi 3 MAJATIUBICTIO OETOHHOI 1 CTAaJIE€BOT YaCTHUH Tepe-

pi3y i BU3HaUyBaHi 3 BUPa3iB

j « =9;E,C, - rpaHMYHA XapaKTEePUCTHKA MTOB3Y4YOCTi OETOHY;
g, - npuiimMaeTbes 3a Tabin. 8 JIbH B.2.3-14;

C, - HopMaTHBHa Jedopmarlisi MOB3y4ocTi O€TOHY, Bu3HauyBaHa 3a 3.15 1 060B's3-

n

koBuM jgoxatkom T JIBH B.2.3-14, npu yTouHEHHI - 3 ypaxyBaHHSM BKa31BOK 00OB'si-

3koBoro noxatka @ JIbH B.2.3-14;
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S 41:S y1 - IMOUYATKOBE HAIPYKEHHsA CTUCKY Ha PIBHI LIEHTpa Baru nepepisy i y
KpaiiHiii pi6pi O€TOHY BiJl MOCTIMHUX HABAHTAKEHb 1 BIUTMBIB BiJIIOBITHO;
S ¢t ¢ - HAIIPYy’)KEHHs Ha piBHI KpaiiHbol (piOpu OeTOHY, BU3HAUAETHCS 3a (opMy-
JI010

1 ZysZli o
Ay I

Ay lg W, o W, (W ¢ ,- BIIIIOBIIHO ILIOIIA, MOMEHT 1HEPIIi, MOMEHTH OIOPY HU-

Ssbf,kr :Sb,krAb(

)

YKHBOTO 1 BEPXHBOTO MOSCIB 0aJIKK 1 KPaWHBOTO sy apMaTypu OpyTTO CTajeBoOi yac-

TUHU NIepepi3y, BKIOYAIOUU apMaTypy;

E ..
n, =—* - koedilieHT nmpuBeaeHHs 3a 7.1.15.
rp

Iammmi mo3navenHs Bianosigarots 7.3.1, 8.1.2.6 1 puc. 7.2.

b.2 TloB3ydicTh OCTOHY ONMYCKAETHCS BPAXOBYBAaTH BBEICHHSM Yy PO3PaXyHOK
YMOBHOT'O MOAYJISl IPY>KHOCTI O€TOHY E, ., SIKIIO B CTATUYHO BU3HAUyBaHii KOHCTPY-
KIIii BC1 TIOCTIMHI HaBaHTa)KCHHS, 110 BUKJIMKAIOTh HAIPY>KCHHS B OCTOHI, IIPHKIIaIa-
I0TBCSl B OJHIM cTali 1 Ipy OJHIM 1 Tii ke cxemi podbotn. Moayns E, , Tpeba Bu3Ha-

4yaTy 3a GOPMYJI0I0

__v-05,+1 (5.9)
ef kr - R . b 1 .
@+]  )v+05  +1
ne v,j ., - auB. b.1.
P Ebkr bk
"% W ‘ ke Obtkr
7o—o—o—o—o—qb—o—o—o\r - Es2kr . \ ? Op kr Y
\e==e/p / Tz,
AN * /- oniopa &y Szw\% .
NN N g Cato “fo 0
‘NUI
C,
‘ st aniopa €y,
R L Esthr Ostikr

Pucynok b.1 — Entopu BijHOCHHX fedhopMaliiil 1 BHYTPIIIHIX HAMPYy>KeHb BiJ

MOB3Y4OCT1 OETOHY
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BHyTpiHi Hanpy>KeHHs BiJ MOB3Yy4yOCTi OeToHy aiid i-0i (piOpu mepepizy ciiz
obuuncioBaTu 3a (HOPMYJIO0
& TS0 (5.10)
I€ S, 4,S; - HAPYKEHHs B1J MOCTIMHUX HAaBAaHTAKE€Hb, OTPUMAaHI IPU MOIYII

npy>KHOCTI O6eToHy E, . 1 E, BIINOBIOHO.

b.3 [Ipu BpaxyBaHHI MOB3y40CTi OETOHY B CTATUYHO HEBHU3HAUYBAHUX KOHCTPYK-
iAX HEOOXIJHO BU3HAYUTH BHYTPIILIHI HAIPY>KEHHS 1 30BHIIIHI CHIIOBI (hakTopu (ormo-

PHI peakiiii, 3ruHaIbHI MOMEHTH Ta 1H.), @ TAKOX BIAMOBIAHI JehopMarrii.
BHyTpiuH1 Hanpy>KeHH 1 30BHIIIHI CHJIOBI (PAKTOPH TOMYCKAETHCA 00U CIIIOBATH
METOZIOM IMOCIIOBHUX HAOJIMKEHb, IPUUMAIOYH 3yCUIUIA S A B LEHTP1 TSHKIHHA Oe-

TOHHOI YaCTHHU NIepepi3y 3a HaBaHTAXEHHS (TYT S, 1 A, IpuiiMaroTecsi 32 b.1) .

[Ipy 1bOMy, BUKOHYIOUH PO3PAaXyHOK METOJIOM CHJI, OETOHHY YaCTUHY Iepepizy

CIIi/1 BpaXxOBYBaTH B Takui cmoci6: 3 moxyieM E, . (b.2) - mpu BU3Ha4eHHI OCHOBHUX i
MOOIYHUX MEePEMIIEHB; 3 MOAYJIeM E, — npu BU3HAUEHHI HAMPYKEHb Y TIEHTP1 TAKIH-

Hs OETOHY BiJl 30BHINIHIX CHUJIOBUX (DaKTOPIB, BUKIMKAHUX IMOB3YyYICTIO. 3HAYCHHS

IPAaHUYHOT XapaKTEPUCTHKU IMOB3YYOCTI, 110 BUpPa)KE€HA 4Yepe3 ¢, , BUKOPUCTOBYBaHI

IJIs1 BU3HAYEHHS S, 1 E4 , MOCIIIOBHUX HAOIMKEHb, HABEAECHO B TAOMINUII].

Taoauua b.1
Bennuuna rpaHUYHOT XapaKTEPUCTUKH ITOB3YyYOCTI OETOHY
J « TIpu OOUUCIIEHH]
Howmep Ha6u- H68,HPY)K6HH$I.Bi)Z.[ MOB3Y4OCTI .
KCHHS CTOHY Ha PIBHI IICHTPA T51- OCHOBHHX Ta MOOIYHUX TIepe-
JKIHHS O€TOHHOI YaCTHHH IIe- MIIIICHb
pepisy s .

1 J 0,5

2 0,5 0,38j 4

3 0,38j 0,32j

b.4 ITporunu KOHCTPYKIIii BiJl TOB3Y4YOCT1 OETOHY CIIiJ] BU3HAYATH, PO3TIIAIAI0UN

CTaJICBY YaCTHHY Mepepidy Mif JI€0 CUI S A, IPUKIAJIEHUX Y PIBHI IIEHTpa TSHKIHHS

nepepizy OeroHy. [l cTaTUYHO BU3HAYYBAaHUX KOHCTPYKIIM Mae Miclie PIBHSIHHS
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S =Sy - A CTATUYHO HEBU3HAYYBAHUX CUCTEM S, JIOPIBHIOE CyMl BHYTPIIIHIX Ha-

MPY>KEHb 1 HAMIPY>KEeHb B1JI 30BHIIIHIX CUJIOBUX (PaKTOPiB, BUKIMKAHUX MMOB3YYICTIO.
Bb.5 [ledopmariii 00THCHEHHS 3aMOHOIIYEHHUX O€TOHOM MONEPEYHUX IIBIB 301p-
HOT 3aJ11300€TOHHOI TUTUTH HEOOX1THO BPaXOBYBATH B PO3pPaxyHKax, SIKIIO MO30BXKHS
apMarypa IUTUTH He 31CTUKOBAaHA y IIBaX 1 MPH I[bOMY IUTUTA HE MAa€ MOIMEPEIHHOTO Ha-
MPY)KEHHS B IT03/I0B)KHHOMY HAIIPSIMKY .
Jledbopmariii 0OTHCHEHHS MOMEPEYHMX IIIBIB CIIiJl BPAXOBYBAaTH BBEJCHHSAM y BU-

pa3 s a,b,E, , (nuB. b.11 b.2) y3araiapHeHOi XapaKTepUCTUKH NTOB3Yy4OCTi OETOHY i

OOTHCHEHHS NONEPEYHUX IIBIB | . 4, BU3HAYECHOI 32 (POPMYIIOIO

Ebé- Dd

| +02—Rb|- , (b.11)

ne L - TOBKHUHA CTUCHYTOI MOCTIMHUMY HaBAaHTAKCHHSIMU 1 BIUIMBAMHU 3aj11300€-
TOHHOI ILINUTH,

a D, - cymapHa nedopmariis 0OTHCHEHHS MONEPEYHUX MIBIB, PO3TAIIOBAHUX HA

JIOBXHUHI L ;
j « - OpuitMaetbes 3a b.1;
E,.R, —mpuiimaroTsest 3a po3aiiom 3 JIbH B.2.3-14.
3a BIACYTHOCTI JOCIHIJIHUX AAHUX BEJIMYMHY HampyxeHb D,, cM, JOMyCKaeThCs

obuncioBaTu 3a GOpMYyJIok0
D, =0,005+0,00035h, , (5.12)
ne b, - mpuHa mBa (3a30p MiXK TOPLSIMHU 301pHUX TUIHT).
b.6 BpaxyBanHus BiOpomnoB3y4ocTi 6€ToHy TpeOa BUKOHYBAaTH BBEJCHHSIM Y PO3-

PaxyHOK YMOBHOTO MOAYJIS MPY>KHOCTI OeToHy E,, ., 1m0 o04ucioeThes 3a b.2 13 3ami-

HOIO | ,, Ha ] , , 110 BUBHAYAETHCA 32 (OPMYIIOI0

2r,

i e+ (- 1,)(0388c, - 03540°)E, (5.13)
1

Jvkr:
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S mi .
e r, = Sm—'”l - XapaKTEepUCTHKA LIMUKIIy ITOYATKOBUX HAINPY’KEHb y OETOHI, BU3Ha-

max,1

yeHuX 0e3 BpaxyBaHHs BIOPOMOB3y4OCTI 1 TOB3YYOCTI;

J « C, - IpuiiMaroTecs 3a b.1.
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JIOJIATOK B

(O60B's13KOBHIA)

BU3HAYEHHSA HAIIPYKEHD YV CTAJVIE3AJII3OBETOHHUX
BAJIKAX BIJl YCAAKHA BETOHY I TEMIIEPATYPHUX
BIIJIMBIB

B.1 Hanpy>xeHHst B cTajii 1 0€TOH1 JJII CTATUYHO BU3HAYYBAaHHOI KOHCTPYKIIii, 1110
CKJIaJIA€ThCS 31 CTAJICBO1 OAJIKH 13 CYIIJIBHOIO CTIHKOIO M 00'€JHAHOI 3 HEIO B PiBHI IPO-

31y 3a11300€TOHHOT IJTUTH, CJIiJl BU3HAYATH 32 (POPMYJIaAMH:

a) BiJI yCaJKu OCTOHY

& S )
Sshr :eshrEé AS + e Z_nshrzi (Bl)
Astb,shr Istb,shr a
e Agb sry lsb.shr-- TPUBEICH] O CTajl MIIOMIA 1 MOMEHT 1HEpIli OpyTTO MO-

MEPEYHOTO Mepepi3dy CTajae3ali300€TOHHOT OalKu MPU MOJIYJl MPYKHOCTI OETOHY

Eet shr, sIKUI BU3HAYAETHCS 32 7.3.4;

Ag — TuIOIIIa CTaJeBOi YaCTUHHU MEepepidy, BKIOUAYN apMaTypy 3a1i300€TOHHOI

IUINTH,
Sir=AsZs g0
Zg 4p — BIJICTaHb BI1Jl IEHTpa Baru Agp ¢ 10 IIEHTpA Baru Ag;

Z - BiICTaHb BiJl LIEHTPa Bark Agp ey 10 GIOpH, 16 BU3HAYAETHCSA Sgy (MOmaTHii

HaNPsMOK OCi Z IPUHHATO BHU3);
Var = 0, Vg = 1 ipu BU3HAUCHHI HANPY>K€Hb B OETOHI Ta CTaJll BiJIOBITHO;

E - cnig npuiiMaTl piIBHUM NpU BU3HAYEHH]1 HAIIPYKEHb:

-y 6eToHI— Eg 4y;
-y craneBii 6anmi - Eg;

-y HEeHampyxyBaHiii apmatypi -E
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- B apMaTypi, IO HAIPYXKYEThCA - E):
Eshr - TPAHUYHA BiTHOCHA JedopMallisi ycaaku OeToHy, 10 TpuiiMaeThes 3a 7.3.4;

0) BiJ TeMIepaTypHHUX BILIMBIB

& At +iz_

St =atE% (B.2)
bt lstht

6
]

. 1 .. C ey .. .
ne a =130 rpax - koedimieHT TiHIHHOrO PO3IIMPEHHS cTai i 6eToHy;

tmax = g tnrmaX
¢ - npuitMaeThes 3a 2.15[5];
th max - IpUAMaeThCs 3a 7.6.3;

E - nopiBHioe Ey, Eg, Ers, Erp IpY BU3HAYCHH] HANIPY)KCHb B O€TOHI, CTaneBii Oa-

11, HEHANIPYXKYBaH1i apMaTypi 1 apMaTypi, IO HAMIPY>KYETHCS, BIMOBITHO;

Agpi lspt - TIpUBENIEHI 10 CTaNl TUIOHIA 1 MOMEHT 1HEPIii OPYTTO MONEPEYHOro Ie-

pepizy craje3anizo0eToHOo1 OaNIKy;
Z - BiCTaHb BiJ LeHTpa Baru Agp; 10 (piOpH, 1€ BUZHAYAETHCS S; .

VY Bumajgkax MiJABUINCHHS a00 3HMKCHHS TEMIIEPATypH CTAJIEBOI YaCTHMHH KOHC-

Tpykuii y hopmymni (I'.2) cix npuiimatu:

A =08Ay +03Aq; (B.3)
S:(O,4hw'018Zb1,stb)A\M+O,3Asl,tZsl,stb; (B 4)

n= nti1
I (S AWt - INIoIIa CTAaJICBUX BCPTHKAJIIBHUX €JIEMEHTIB (CTiHKI/I, BCPTHUKAJIbHUX

MOJIMI[b TOSCHUX KYyTHHKIB, TaMeJIeH) ;
Aq ¢ - TUIOIIA CTANIEBUX TOPU30HTAIBHUX €JIEMEHTIB HUKHBOTO TOsicCa.

VY BUMNAJAKY MiABUIICHHS TEMIEPATypH 3a1i300€TOHHOT TUIUTH Y hopmyii (2) ciin

IIPUNMATH:
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17b, € ty & U
= é- ¢l- 2x B.5
A N, @ S’i 50@@ ( )
17b
S =- —S‘(be,stb - 8); (B-6)
n,
n=n¢ ,

ne by=Dbe cm, npuiimaroTsest 3a 7.7.2;

ty ,CM — cepe/iHs TOBIIMHA ITMTH puiiMaeThes 3a 5.15[5].
Benuuunm Ny 1 N§;, 110 BiTHOCATHCS 10 1-01 TOUKH Hepepi3y, B AKii BU3HAYAIOTHCS
HaIpY>KEHHS , CJIiI puitmaTu 3a 7.6.3.

[HI11 Mo3HaueHHs, npuitHATI y popmynax (B.3) - (B.6), Bignosinarots 7.3.1 1 puc.

1.2

B.2 [Ipu po3paxyHKy CTaTUYHO HEBH3HAUYBAHMX CHCTEM Ha TeMIIEpaTypHi BILIHU-
BU M ycaJKy OETOHY r€éOMETpHYHI XapaKTEepPUCTUKHU Mepepidy HEoOX1THO MpUiMaTH 3a

B.1.
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JIOJIATOK T

(O60oB's3K0BHIA)

PO3IO/1JI 3CYBHUX 3YCUJIb IO LIBY OB'€JHAHHS 3AJI30BE-
TOHHOI IIJIUTHU I CTAJIEBOI KOHCTPYKIII Y CKJIAJHUX BUITAJI-
KAX HABAHTAKEHHS

I'.1 Po3monin KiHIIEBOTO 3CYBHOTO 3yCHIUTS Sgy CIi MPUIMATH 32 HECUMETPUY-

HOIO TPUKYTHOIO EIIOPOIO 3 JOBKUHOIO OCHOBH &, (puc.I'.1) .

[Ipu upomy:
S(-Z'N S(-Z'N
= : = , r.la
sk 050, W Iy
ne  SGn, SN - IHTCGHCHBHICTh ITIOTOHHUX 3CYBHHMX 3YCHJIb BIJIIOBIJIHO JI0
puc.l'.1;

S, 8¢ — npuiimMarothes 32 9.3.51 9.3.6.

I'.2 Ilpu po3noaini 011 ONOPHOTO 3CYBHOIO 3yCHJUISA BiJ NMOMNEPEUHHUX CHI S
CJiJ] BBOKATH, 1110 IHTEHCUBHICTh BIJMIOBIIHUX MOTOHHUX 3CYBHUX CHJI 3MIHIOETHCS B
oOu/1Ba OOKHU MO MPSMOJIIHINHOI eMmopi BiJl CEPEIUHH JOBXUHU OIS OMIOPHOT JIJISTHKH
(puc.I'.1); npu 11bOMY OpJMHATA B CEpeIMHI OiIs1 ONOPHOI AUISTHKHU JIOPiBHIOE

Spq = 1155p0 - (T'.2)
ae

I'.3 Po3nozin MicieBUX 30CEpe/PKEHUX 3CYBHHUX 3yCHITb (Bl 3aaHKEepOBaHOI BU-
COKOMIITHOI apMaTypH, MPUMUKAHHSA BaHTH a00 PO3KOCY 1 T.1.) S Y BHIYyYCHHUX Bij
KIHIIS TUTUTH 30HAX CJiJ MpUHAMATH 3a CUMETPUYHOIO TPUKYTHOIO €IMIOPOI0 3 JIOBXKH-
HOO ocHOBHU 2 a, (puc.I'.1).

I'.4. Ilpu Bu3HAuYEHHI 3CYBHHMX 3yCWJIb JIOBXKUHU PO3PAXYHKOBUX IISHOK CJIiJT
npuiimaTi (puc.E.1): 1=0,18(H+bg); 11=0,36(H+bg) - m1s KiHIIEBUX TUISHOK 1 B MICIISIX
MPUKIIAZACHHS 30CEPEIKEHUX CHJI, & TAKOXK Y MICIISIX, [0 MPUMHUKAIOThH J0 3a3HAYEHOI
ninsuku; [11£0,8(H+by); IVEL6(H+by) — Ha pemTi 10oBKuHE MPOroHOBOI OYy/I0BH B

KpaiHiii 1 cepeHIN YBEPTSIX MPOTOHY BiJMOBIIHO.
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Pucynok I'.1 — Enropu mOroHUX 3CyBHUX CHJI MK 3aJ11300€TOHHOIO Ta CTAJICBOIO

yactu"ami [, II, III, IV — po3paxyHkoBa 0oBK1Ha JUISTHOK §
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JIOJIATOK ]I

(OG60oB's3K0BHIA)

PO3PAXYHKHN HA MIIOHICTBb Ob'€IHAHHSA 3AJII3OBETOHY TA
CTAJII THYYKUMHU YIIOPAMHU

J.1 3cyBHe 3ycmiig §, , 10 TIPHUIIaJIa€ Ha OJIMH THYYKHM yIIOp, Ma€ BiAIIOBIIaTH
HAaCTyTHUM YMOBaM MIIIHOCTI:

- - JUIA THYYKHX YIOPIB Y BUTJISAL KPYIJIMX CTEpkHIB nipu 2,5<I/dE4,2

$ £ 0,241d/10R, ,KHEI

|
Sh £ 241d\[Ry , kec i; o
- 171 THYYKUX YIIOPIiB Y BUIJISLII KPYTIIUX cTepxHiB mpu 1/d>4,2
S, £ d2\10R, ,xH; §i
’ (1.2)

y
2 b
$, £100d 1/F\"b,Kecb
JInsi THyYKUX YyOOpIB Y BUIVISIAL KPYIVIMX CTEPKHIB Mae OyTH, KpiM TOro,
BHKOHaHa YMOBa
S, £ 0,063d*mRy, kA
y
S £ 0,630°MRy, kec |, (1.3)

Y dopmynax (1.1) - (J1.3):
| - MOB)KMHA KPYTJIOTO CTEP KHS THYYKOT'O yIIopa, CM;
d - miameTp CTepiKHs THYYKOI'o yropa abo aHKepa, CM;

Ry,R,,m - mpuiimarotses 3rigHo 3 8.1.2.6.
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JIOJIATOK E

(moBimKOBUIT)
OCHOBHI ITO3HAKHX BEJINYUYH JIITEPAMUA

[To3HaKu BEIMYMH JIITEpAMU HABOAATHCS y MOPSAKY 1X 3HAXOPKEHHS B TEKCTI

Jlamuncoki nponucnui 1imepu

Aa TJI01I1A TIOTIEPEYHOTO TIEPepi3y CTaIeBOT YACTUHU KOHCTPYKIIIi;

Ap TJIO0IIA TIOTIEPEYHOTO TEpepi3y HUKHBOI MOMEePEYHOT apMaTypH;

Apn TJI0IIA TIOTIEPEYHOTO TEpepi3y HUKHBOT OTIEPEYHOT apMaTypH
BucTyny (ByTa);

Ag IUIONIA MTONIEPEYHOr0 NMEPepi3y pO3TATHYTOI 30HU OETOHY;

Ac TJI0IIA TIOTIEPEYHOTO TIEpepi3y OCTOHY;

Ai IJI0IIA TIOTIEPEYHOTO TIEpepi3y BEPXHBOT MOMEPEYHOi apMaTypu;

Ea MOAYJIb IPYKHOCTI KOHCTPYKIIIIHOT cTani;

l1 MOMEHT 1HEPIIii IJIOII1 HETTO CTalIe3a11300€TOHHOTO Mepepizy,

MPUBEJEHOTO /10 CTali, 3 ypaxyBaHHSIM BIJICYTHOCTI TPILIUH Y PO-
3TSTHYTOMY O€TOHI;

P MOMEHT 1HEPIIii IJIOMII HETTO CTalIe3ai300€TOHHOTO Iepepisy,

MPUBEJEHOTO /10 CTali, 00YUCIEHOTO 0€3 ypaxyBaHHS PO3TATHY-
TOrO OETOHY, aJie 3 BKJIIOYEHHSIM apMaTypH,;

Le CKBUBAJICHTHUH TTPOJILOT;

L IIPOJIBOT;

L, JIOB)KHMHA 3CYBHOTO 3’ €/IHAHHS,

M, BKJIAJl CTAJI€BOI YaCTUHU IEpepi3y KOHCTPYKIII 10 pO3paxyHKO-
BOT'0 MJIACTUYHOTO TPAHUYHOTO MOMEHTY CTajie3aa1300€TOHHOTO
nepepizy;

Ma,Ed PO3paxyHKOBHI 3rHHAJILHUI MOMEHT, 1[0 BIUIMBAE HA CTAJICBY
YaCTUHY Tepepi3y KOHCTPYKIIIT;

Me,ed YaCcTHHA PO3PaxXyHKOBOI'O 3rHHAJILHOIO MOMEHTY, SIKa BILUIMBAE
Ha cTajie 3a11300€TOHHUH TIepepis;

Mgq pO3paxyHKOBUHM 3rMHAJILHUNA MOMEHT;

Ma,Rd PO3paxyHKOBE 3HAUYCHHS MPYKHOT'O TPAaHUIHOT'O MOMEHTY CTaJie-
3aJ11300€TOHHOTO TIepepizy;
Mpi.asrd ~ PO3PaxXyHKOBE 3HAUEHHS IJIACTUYHOIO TPAHUYHOIO MOMEHTY IIe-
pepi3y CTajieBOi YaCTUHU KOHCTPYKITIi;

Mp,rd  PO3paxyHKOBE 3HAYEHHS IUIACTUYHOTO ITPAaHUYHOTO MOMEHTY
cTaJie 3aJ11300€TOHHOTO TIepepi3y 3 MOBHUM 3CYBHUM 3’ €THAHHSM;

Mgg pPO3paxyHKOBE 3HAYCHHS TPAHUYHOTO MOMEHTY CTajie3anizooe-
TOHHOTO Mepepizy;

Mgy pO3paxyHKOBE 3HAUEHHS] TPAHUYHOTO MOMEHTY cTase3anizooe-
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TOHHOTO Mepepizy;

PO3paxyHKOBE 3HAUCHHS HOPMAJIHLHOTO 3yCHILIS B TIepepisi cTa-
JIEBOT YaCTUHM KOHCTPYKIIIT cTane3ani3o0eTOHHOI OaKy;
PO3paxyHKOBE 3HAYEHHS HOPMAJIBLHOTO CTHCKAJIBLHOTO 3yCHILIS B
OETOHHII MOJIUILI

PO3paxyHKOBE CTHCKAJIbHE 3HaUCHHS Y O€TOHHIM IUIUTI, BiIIOBI-
1HO 110 Mg, max;

PO3paxyHKOBE 3HAYCHHS HOPMaJIbHOTO CTHCKAILHOTO 3yCHILIS B
OCTOHHIM MOJMII 3 TOBHUM 3CYBHUM 3’ €THAHHSM

HOpMaJbHE CTUCKAJIbHE 3yCWIIsA B OCTOHHIM TOJIHII, Y BiATIOBII-
HOCTI 10 My,Rd;

PO3paxyHKOBE 3HAYCHHS TUIACTUYHOTO OMOPY (MIIHOCTI) mepepi-
3y CTaJIEBOi YaCTUHU KOHCTPYKIi BILTUBY HOPMAJIbHOT CHIIH;
KUIBKICTH IIUKJIIB HABAHTAKECHHS

PO3paxyHKOBE 3HAYCHHS IIACTUYHOTO OMOPY (MIIIHOCTI) cTae-
BOI apMaTypH BIUIMBY HOPMaJbHOI CUJIH,

MO3/TOBXKHS CUJIa, IO BIUIMBAE HA 3  €THYBAJIbLHUMN €JIEMEHT Ha
BIJICTaH1 X B1JI HAHOJIMKYOI CTIHKH,

PO3paxyHKOBE 3HAYEHHS OMOPY 3CYBY MOOIUHOKOTO

3’ €IHYBaJIbHOTO €JIEMEHTA

pPO3paxyHKOBE 3HAUCHHS MOIMEPEYHOI CHJTH, sIKa BILUIMBAE HA TIe-
pepi3 cTajaeBoi YaCTUHU KOHCTPYKIIIT

PO3paxyHKOBE 3HAUCHHS OMopy (MIIIHOCTI) cTajeBoro pedpa
BTpaTi CTIMKOCTI IPH 3CYBI,

PO3paxyHKOBE 3HAYCHHS TOMEPEYHOI CHIIH, KA BIUIMBAE HA 3aTi-
300€TOHHMI nepepi3 OanKy 3alOBHEHHS,

PO3paxyHKOBE 3HAUCHHS TOMEPEYHOI CUJIH, SIKa BIUIMBAE HA 3aJli-
300€TOHHHI TIEpepi3;

MO3/IOBKHE 3CYBHE 3yCHIUISA, SIKE BIUTMBAE HA IUIAHKY L A5 HE-
PY>KHOT 00JIaCTI,

MO3/IOBKHE 3CYBHE 3YCHILISA, SIKE JI1€ B3J0OBXK MEXKI PO3MOILTY
«CTaJIb-0ETOH,

PO3paxyHKOBE 3HAYEHHSI INIACTHYHOTO OIOPY CTane3aai300eToH-
HOTO TIEpepi3y BILNTMBY BEPTUKAIBLHOTO 3CYBY;

PO3paxyHKOBE 3HAUCHHS IIACTUYHOTO OIOPY CTaJICBOT YaCTUHU
nepepizy KOHCTPYKIIi BIUIMBY BEPTUKAIBHOTO 3CYBY;
PO3paxyHKOBE 3HAYEHHS OIOpYy (MIIIHOCTI) cTaje 3a1i300€TOHHO-
'O Tepepi3y BIUTMBY BEPTHKAIBHOTO 3CYBY;

KOHCOJIb IOJIKU CTaJeBO1 OAJKU

3aranpHa e(heKTUBHA IIMPUHA

IIUPUHA TTOJIKH CTAJIEBOTO IPOQiIto

T€OMETPUYHA IIMPUHA OETOHHOI MOJIKU 3 KOKHOTO OOKY B1JIHOCHO
CTIHKHU

BIJICTaHb MK IIECHTPaAMH €JIEMEHTIB 3CYBHHUX 3’ €IHaHb (YIIOpiB);
cepeiHs MMpUHa OETOHHOTO pedpa (MiHIMaIbHA IHPHHA JIJIS
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BXI1/IHUX JIMCTOBHUX MPOQ1LIiB); NIMPHHA ByTa

3aXMCHUM map 0eToHa Ha/l CTaJeBUMHU OankaMu OaJIKOBOTO Ha-
CTHITY

BHCOTA CTIHKH MPODIIIO CTalIeBOi KOHCTPYKIIIi; T1aMeTp

3’ € THYBAJIBHOTO CTEPXKHS; 3arajJbHUMN AlaMEeTpP KPYTJIOTO MOJIOTO
CTaJIeBOro npoQiIto; MiHIMaIBHUIN MOMEPEYHUN pO3MIp CTINKH,
B1JICTaHb JI0 TOUKHU MPUKIAACHHS crn Fy

BEpTHUKAJIbHA BIJACTaHb BiJl TOYKH NpUKIaAeHHS cuin Fy 10 mio-
IITUHYU BIMOBITHOTO 3CYBHOTO 3’ €HAHHS, KO Fy mpukiageHo
710 CTAJICBOTO EJICMEHTY

XapaKTEPUCTUYHE 3HAYCHHS HWJIMHAPIYHOI MILHOCTI OETOHA y
Biml 28 110 Ha CTUCHEHHSA

cepeHE 3HAUYCHHS PO3PaXyHKOBOT MIIIHOCTI O€TOHA HA PO3TST
CepelIHE 3HAUCHHS MIITHOCTI O€TOHA Ha OCLOBUH PO3TST

CepelIHE 3HAUCHHS MIITHOCTI JIETKOT0 0€TOHA HAa OCHOBHI PO3TAT
IpaHUYHE HAMIPY>KEHHS HAMPY>KCHUX apMaTypHUX €JIEMEHTIB BiJI-
noBigHO 10 3.3.3 cragaapty EN 1992-1-1

XapaKTEPUCTUYHE 3HAYCHHS YMOBHOT MEX1 TEKy4OCT1 HampyxKe-
HUX apMaTypHUX €JIEMEHTIB

PO3paxyHKOBE 3HAYEHHS] YMOBHOI MEX1 TEKy4OCTI apMaTypHOT
cTani

XapaKTEPUCTHUYHE 3HAYECHHS YMOBHOT MEXI1 TEKy4OCTI CTalIeBOi
apMaTypu

HOMIHAJIbHE 3HaYEHHSI YMOBHOI MEX1 TEKYy4OCTI KOHCTPYKII1ITHOT
cTani

MMOBHA BUCOTA; TOBIIMHA

3arajbHa HOMIHAJIbHA BUCOTA 3 €THYBAJIHLHOTO CTEPKHS
Koe(imieHT mocnabyieHHs JJIs OTIOPY 3CYBY 3 €IHYBAJIBHOTO CTE-
PKHS yriopa

HaxuJ KPUBOi BTOMHO1 MIITHOCTI; EMITIPUYHUMA KOSHIMIEHT IS
PO3paxyHKy OIOpY 3CYBY

MOJYJIbHUH KOC(DIIIEHT, SKUH 3aJIC)KUTH BIT TUITY HaBaHTaKECHHS
MOJYJIbHUH KOC(]IIIEHT 711 KOPOTKOYACHOT'O HaBaHTAKCHHS
MOJYJIbHUHN KOE(PIIIEHT 711 KOPOTKOYACHOT'O HABAHTAKCHHS
(MomyJb 3CYBY)

BIJICTaHb y MPOCBITI MK BEpXHIMHU MOJHISIMU CTAIEBUX 0aI0K
0aJIKOBUX HACTHIIIB

MomNepeyHa MIKIEHTPOBA BIJICTaHb M1k CTEPKHSIMH 3CYBHOTO

3’ ¢HAHHA

BIJICTaHb MK CTIHKAMH CTAJIEBUX OAJIOK OAJIKOBUX HACTUJIIB
TOBIIMHA CTAJICBOI MOJIKU CTAIEBUX 0aoK OAIKOBOTO HACTUITY
BIJICTaHb MIXK IJTACTUYHOIO HEHTPaAIBHOIO BICCIO Ta KPAtHBOIO
($10poro CTHCHEHOT OETOHHOT MITUTH

BICh MOIEPEYHOTO MEepePizy, M0 NEPICHAUKYISIpHA TIOJIKaM; TIe-
Ye BaXkKeIs
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BEpTUKAJIbHA BiJICTaHb

BUXI1JIHE 3HAYEHHS BTOMHOI MIITHOCTI1 JII 2 MJIH. IIUKJIIB
BTOMHA MIITHICTh Ha 3CYB

XapaKTepUCTUYHE 3HAYCHHS BEJITUIMHU ITPOKOB3yBaHHS
napamMeTp JUIs 3MEHIIICHHS PO3PaXyHKOBOI'O OIIOPY 3THHY 3 ypa-
XyBaHHSIM BEPTHUKAJIBLHOIO 3CYyBY

HaIPY>KEHHS B PO3TATHYTIN apMartypi

Harpy>KeHHs B O€TOHI

KOe(DIIiEHT MOB3y4OCTI

KOe(DIIIEHT MOB3YUYOCTI, 110 XapaKTepU3ye MOB3YUICTh MiXK 3Ha-
YeHHsIMH 4acy t 1 to, U npyxHoi nedopmaitii y Biri 281116
KOe(]iIlI€HT MOB3Yy4OCTI

PO3paxyHKOBHI1 OIip OETOHY OCbOBOMY CTUCKY

PO3paxyHKOBHI OIip OETOHY OCbOBOMY PO3TATY

PO3paxyHKOBHI1 OIip OETOHY OCBOBOMY PO3TSTY MPHU PO3PaXyHKY
MIOTIEPETHHO HAPY>KEHHUX €JIEMEHTIB Ha YTBOPEHHS TPIIIUH
Po3paxyHKoBHI OIip HEHAIPY>KEHO1 apMaTypH pO3TITY
BigHommeHHs: MOYITIB IPYKHOCTI, MPUNAHATI PU PO3PAXYHKY Mi-
ITHOCTI, a MPU HANIPYXKYBaH1{ apMaTypl - TAKOXK 1 IPU PO3PAXYHKY
BUTPUBAJIOCTI

TEX came, MPU PO3PaXyHKY BUTPUBAJIOCTI €JIEMEHTIB 3 HEHAIIPY-
AKEHOIO0 apMaTypoIo

BHCOTA IEpepi3y

TJI01I1a epepizy OpyTTo

TJI0IIIA Tepepi3y HETTO

IOl repepizy nouutli (roscy)

IJI0IIA TIEpepi3y CTIHKU

MOAYJIb IPYKHOCTI

MOJIYJIb 3CYBY

MOMEHTH 1HEPIIil epepizy OPyTTO BITHOCHO OCeM X-X 1 y-y BiJl-
MOBIJTHO; TYT 1 JaJli BICh X-X — TOPU30HTAJIbHA, BICh y-Y — BEpTH-
KaJlbHa

TEX caMme, Imepepizy HETTO

3TUHAJIBHU MOMEHT

MOMEHTH BITHOCHO OCEH X-X 1 y-y BIIIIOBITHO

HOTIepeYHa CUJla, CUla 3CYBY

PO3paxyHKOBHI OIIp CTalll 3CYyBY

PO3paxyHKOBHI OITIp CTalll PO3TATY, CTUCKY, 3TUHY HA TPaHUII
TEeKY4OCTI

TPAHMIIS TEKYYOCTI CTall, IO JOPIBHIOE BETMYMHI TPAHULIl TEKY-
YOCTI St 3a AepKABHUMH CTaHJApTaMH 1 TEXHIYHUMH YMOBaMH Ha
CTaJlb

CTaTUYHUI MOMEHT YaCTHHH, IO 3CYBa€ThCs (OpyTTO), BiTHOCHO
HEHUTpaIbHOI OC1
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W,W,  MiHIMaJIbHI MOMEHTH OIIOpY IIEpEPI3y OPYTTO BIJHOCHO OCEH X-X
1 y-y BIIIIOBITHO

W, W,,, MiHIMaJIbHI MOMEHTH OIIOpPY IEPEPI3y HETTO BIIHOCHO OCel X-X 1
Y-y BiJIIOBIJTHO

n; Koe(iIieHT MPUBENICHHS 1-TO MaTepially rnepepizy

Ei, Ej  Momyns mpyXHOCTI i-T0 MaTepiany nepepisy i3 3a3Ha4€HHSM |-TO
BUJTy apMaTypH

li, ljj MOMEHT 1HEpIIii epepi3y ado MOro YaCTUH 13 3a3HAYEHHSIM HOTO
HAJICKHOCTI JI0 |-TO PO3PaXYHKY

W MOMEHT omopy i-1 (iOpu j-1 yacTHHU TIepepizy

Q;, ajj TJI0111a nepepizy abo Horo eIeMeHTIB

Z; BIJICTaHb i-T0 €JIeMEHTa Mepepisy 10 J-TO IEHTPY Baru

b, b, IIMpUHA eJleMeHTa a00 HOro i-1 YaCTHHH

ti, tjj TOBII[MHA I-TO €JIEMEHTA TIepepi3y 13 3a3HAYCHHSAM MICIIsS pO3Ta-
IIIYBaHHS |

thmaxy ~ CKCIUTyaTalliifHa 1 po3paxyHKOBa MaKCMMalbHa PI3HUILIS TeMIIepa-

trrax TYp

M, i,  3THHAJIBHUN MOMEHT I-1 CTajil poOOTH IS |-TO PO3PaXyHKOBOTO

Mi BUIIAJIKy

N, N, HOpMaJjibHa CHJIa BiJ 30BHIMIHKOI i a00 3aMiHM I-1 YaCTUHU I1€-

N pepi3y 13 3a3HAYCHHSM |-T'O HAIPYXKEHOTO CTaHy MaTepiajiB, M0
CKJIQJAI0Th 3aMIHIOBaHY YaCTUHY

S S 3CYBHE 3YCHJLIS, [0 BUHHUKAE BiJI I-T0 BUAY 3ycHILIsA abo Jii, 13
3a3HAYCHHSM MICIIS pO3TalllyBaHHs | (B OKpeMHUX BHITaKax i3 3a-
3HAYCHHSM |-TO BUy PO3PaxXyHKY)

S; IHTEHCUBHICTb 3CYBHUX 3yCHJIb Ha 1-i AUISIHII IPOrOHOBO1 OY/I1B-
Ji BiJT J-TO 3yCHILIS

Ri PO3paxyHKOBHH OITip I-ro MaTepiary rnepepizy

S|, Si, Hampy>XeHHs B i-My MaTepiai mepepisy i3 3a3HauCHHIM CaMOBpi-

Sii BHOBAKEHHX HANPYXKEHb 110 nepepi3y i ado po3ramryBanHs ¢iopH,
110 NEPEBIPAETHCH, |

&i, &if nedopmariii i-ro MaTepianxy nepepisy ado Bif i-ro aii 13 3a3Ha4YeH-
HSIM 1-TO pO3TallyBaHHS IIEpPepizy

p XapaKTePUCTHKA ITHKITY

Y o KOE(DIIIEHT, 110 BPaXOBY€E YACTKOBE 3aIy4eHHSI OETOHY MiXK Tpi-
[IMHAMH B POOOTY Ha PO3TATaHHS

m, m; Koe(illieHT YMOB pOOOTH 1-T0 MaTepiany abo eIeMeHTa mepepizy

P; XapaKTEpHI TOYKU Mepepizy

YKHJI 93.040

KurouoBi cioBa: crane3anizo0eTOHHI KOHCTPYKIli MOCTIB, PO3PAXyHOK MIITHOC-
Ti CTaJIe3a]1300€TOHHUX MOCTIB, PO3PaXyHOK CTIHKOCTI CTaJ€BUX €JIEMEHTIB MOCTIB,
pPO3paxyHOK BUTPHUBAJIOCTI €JIEMEHTIB CTalle3ali300€TOHHUX MOCTIB, PO3PaxyHOK
3’ €THAaHb CTaJIe3a]1300€ TOHHUX MOCTIB, KOHCTPYIOBAHHS CTajIe3a1i300€ TOHHUX MOCTIB.
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