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[Ipu pospobnenni uux Hopm BpaxoBaHi ocHOBHI nojokeHHs (mpuHuunu) EN 1992-1-1:2005 €spoxon 2: IIpoexTyBaHHS 32113006 TOHHUX
KOHCTpYKIi# - YacTura 1-1: 3araiapHi HOpMH 1 TpaBwiIa JUIsl CIIOPYII.

1 3ATAJIBHI NOJOXEHHSA
1.1 Cdepa 3acTrocyBanHs

1.1.1 1Ii HopmMu po3HOBCIOMKYIOTHCS HA BCI THITA OSTOHHUX 1 32113006 TOHHUX KOHCTPYKIIiH, SIKI BHKOPHCTOBYIOTH Y IPOMHUCIIOBOMY,
[IUBIJIFHOMY, TPAHCIIOPTHOMY Ta IHIINX TaTy3sX OyliBHHIITBA, IPH il OyIb-IKNX BHU/IB HABaHTA)XXCHb Ta BIUIMBIB 1 SIKi BUTOTOBJIAIOTH i3
KOHCTPYKIIIHUX BaXKKOTO Ta JIETKOT0 OETOHIB Ta 3 ycix BuAiB apmarypu. Jlani HopMu BifnmoBifaroTh OCHOBHUM MOJOXKEHHSIM 1 BUMOTaM
o010 6e3MeKH 1 eKCIUTyaTaliifHo] MPUAATHOCTI CHOPYA 3 YpaxyBaHHSIM HaBaHTaKCHb, 1[0 BUHUKAIOTH M1/ 9ac 3BEICHHS  eKCIUIyararlii, a
TaKOX MPH BUTOTOBJICHHI, 30€piraHHi Ta TPAaHCIIOPTYBaHHI OyIiBEIbHUX KOHCTPYKITIH.

1.1.2 HopMmu MICTATh OCHOBHI BUMOTH II0JI0 3a0€3MeUYeHHs HeCyJol 3IaTHOCTI, MPUIATHOCTI IO eKCIUTyaTallii, HaIiifHOCTI Ta 3MaTHOCTI
KOHCTPYKUiH 30epiraTu HeoOXiJHI eKCIuTyaTaliiiHi SKOCT1 MPOTIroM YChOro TEpMiHYy Ciy:kOu. BcTaHOBIEHI BUMOTM TOBUHHI OyTH
peasnizoBaHi Ha OCHOBI JaHNX HopM Ta iHIIMX HOPMAaTHBHUX JTOKYMCHTIB.

1.1.3 3aniz00eTOHHI KOHCTPYKIii HOBUHHI 330BOJBHATH OCHOBHI BUMOTH, K1 BU3Ha4YeHi y "TeXHIYHOMY periaMeHTi OyIiBeTbHIX
BHpPOOIB, OyaiBeb i ciopyn', 3arBepmkeHomy [locranoBoro Kabinery MinictpiB Vipainu Big 20 rpymas 2006 p. Ne 1764.

1.1.4 YV nux Hopmax HaBeleHO OCHOBHI BUMOTH 3 ITPOEKTYBaHHS OCTOHHUX 1 3aJ11300€TOHHUX KOHCTPYKIIIH, BAMOTH JI0 MaTepiais,
PO3paxyHKY, KOHCTPYIOBaHHSI.

1.1.5 Y Hopmax HaBeJieHO 3arajbHi BUMOTH J0 IPOEKTYBaHHSA HEAPMOBAHUX 1 aPMOBAHUX 3BUUAHHOIO 1 OMIEPEHBHO HAIIPY>KEHOIO
apMaTyporo 3aJ1i3006TOHHUX KOHCTPYKIIiH 13 BAKKOTO 1 JIETKOTO KOHCTPYKIIHUX OETOHIB.

1.1.6 Y HOpMax po3IJIsIIat0ThCS HACTYITHI TUTAHHS:

1. 3aranbpHi MOJIOKEHHS.

2. OCHOBHU IIPOEKTYBaHHS.

3. Marepiamnm.

4. JIOBroBiYHICTb Ta 3aXUCHUIA IIap OCTOHY IS apMaTypH.

5. Po3paxyHOK KOHCTPYKITii.

6. I'pannuni cranu 3a Hecy4oro 3aatHicTio ([eprna rpyma).

7. I'paHn4HI CTaHU 32 MPUAATHICTIO 110 ekcrutyaranii (Ipyra rpyna).

8. OcHOBHI NpaBMITa KOHCTPYIOBAHHS €JICMEHTIB 3 BUKOPUCTAHHIM 3BHYAalHOI 1 TOTIEPEIHBO HANPY>KEHOT apMaTypH.
9. Oco0bnuBi IpaBWIIa KOHCTPYHOBAHHS.

10. JlonatkoBi BUMOTH J0 301pHUX 3a1i300€TOHHHUX €JIEMEHTIB 1 KOHCTPYKITIi.

11. 3amiz00eTOHHI KOHCTPYKIIil 3 OETOHIB KOHCTPYKIIIHHUAX JICTKHX.

12. KoHCTpyKIIii i3 HEapMOBAHOTO 1 MaJI0 apMOBaHOTO OETOHY.

1.1.7 11i HopMu He NOIIMPIOIOTHCS HA:

- KOHCTPYKIIT, SIKi eKCIUTYaTyIOThCS 32 TEMITePaTypy HaBKOJIHIIHEOTO cepenouina sumie 50 °C i Hmwkue -70 °C;
- crieniasibHi TUNHX OyAiBeNb (PO3paxyHOK BUCOTHHX OyniBesb Buile 73,5 M Ha Iporpecyrode 00BajeHHs TOLIO);

- IPOEKTYBAHHS CIIeLiaJbHUX TUIIIB UBUIBHUX CIIOPYI, HA K1 € OKpeMi HOpMU (BiaJyKH, MOCTH, 1aMOH, pe3epByapH MiJ TUCKOM,
npudepexHi m1arhopMu ad0 BOJO3aXUCHI CIIOPYIH);

- ApiOHO3epHUCTI OETOHM Ta MIHOOETOHHI CKIIaI0Bi, hiOPOOETOH, a TAKOXK BUTOTOBJICHHS KOHCTPYKILiH 3 HaJIBAXKKHUX 3aIIOBHIOBAYiB 200 i3
3aCTOCYBaHHSIM CTaJICBHX MPOdiiB.

1.2 HopmaTuBHi moCUJIAHHS



HepeniK HOPMAaTUBHUX ,HOKyMCHTiB Ta HOPMAaTHUBHHUX aKTiB, Ha SIKi € NOCWJIaHHA, HABECACHO Yy JOAATKYy A.
1.3 IlepexymoBu
Ha A0AaTOK 0 3arajibHUX MEPEAYMOB, HpHﬁHHTHX Yy nux HopMax, IIOBUHHO 33663HCLIYB3TI/IC${ HACTyIHE:

- KOHCTPYKIii IPOEKTYIOThCS MEPCOHATIOM BiJNIOBITHOI KBaidikallii Ta J0CBiy 3 JOTPUMaHHIM BHMOT, 110 NepeadadeHi B TEXHIUHIT
HOpMAaTHBHii 6a3i OyIiBenIpHOI ramysi, a00 3 HACKHUM OOTPYHTYBaHHSIM NMPUHHATHX MEpeIyMoB Ta/abo METOIB;

- 320e31euy€eThCsI BiIIIOBIAHUH HAIIIS 1 KOHTPOJIB SIKOCTI Ta MOCTIIOBHOCTI TEXHOJIOTIYHIX ONepamniif Ha MiIIpHEMCTBAX 1 OyliBEeTbHOMY
MalIaHYHKY;

- OYIIBHUIITBO 3IMCHIOE TIEPCOHAI, IKAI Ma€ HEOOX1THI HAaBUYKH 1 JOCBI;

- KOHCTPYKIIHHI MaTepiaiy Ta BAPOOU 3aCTOCOBYIOTHCS TaK, SK Iie BU3HaYeHO y naHux Hopmax abo y BIAMOBIAHUX crierudikalisx Ha
Marepiaiu i BupoOwu;

- 3a0e3neuyeThCsl BIIOBIAHUM HaIVIs 32 €KCILTyaTaliero OydiBIIi Ui CHOPYAH;
- OymiBIst 4M ciopyaa Oy/ie eKCILUTyaTyBaTHCS 3T1JHO 3 IPU3HAUCHHSAM 32 IIPOCKTOM.
1.4 BusHavyeHHH

TepMiHu Ta BU3HAUCHHS MOHATH HaBeAeH] y 1oAaTky b. OCHOBHI yMOBHI ITo3Haku HaBeseHi y 1.5. Hiskde nogano TepMiHM, 10JaTKOBO
BHUKOPHUCTAaHI y IbOMY CTaHIAPTi.

1.4.1 36ipni koncmpyxuii

30ipHi KOHCTPYKIIIi (TIONIepeHBO BUTOTOBJICHI ), KOHCTPYKTHBHI €IEMEHTH SKUX BHTOTOBJISIFOTHCS HE B POCKTHOMY ITOJIOXKEHHI y CIIOPY/I,
a 3'€IHYIOThCS MK CO00F0 JUTs 3a0e3eueHHs He0O0X1THOT KOHCTPYKIIIHHOT IITICHOCTI

1.4.2 Heapmosani i manoapmosani 6emouui enemenmu

KoncrpykuiiiHi OeToHHI eneMeHTH 0e3 apMyBaHHA (HeapMOBaHUM 0eToH) ab0 3 BMICTOM apMyBaHHS, MEHIIUM BiJ MiHIMaJbHOI Horo
BEJIMYUHH

1.4.3 Apmamypnui nyuku onsa namazyeanusa na 6emon 6e3 3uenieHns ma 306HIUIHL020 HAMAZYEAHHA

ApMarypHi Iy9KH JJIS €JIeMEHTIB, 1[0 MAlOTh HE3aMOBHEHI KaHAH [UIs HAIPYXEHHs HA OETOH 0e3 34eIUIeHHs, 1 30BHIIIHI apMaTypHi
MyYKH, SIKI MOXKYTh OMOHOJIIIYBaTUCH OSTOHOM TIIiCIIS TIONEPEAHBOTO HAIPYKSHHS

1.4.4 Ilonepeonc nanpyscenns

[pornec npukiIamanHs cuil 10 OETOHY KOHCTPYKIIIT Yepe3 HapyKeHy BiTHOCHO OETOHHOTO eJIEMEHTa apMarypy a0o mydku. TepMmiH
"onepeaHe HaNpy KeHHs" BUKOPHCTOBYETHCS K 3arajibHe TIOHATTS JUIsl BCIX MOCTIHHMX BIUTMBIB IPOIECy NONEPEeAHBOTO HAPY)KEHHS,
10 BUKJIMKAIOTh BHYTPIIIHI 3yCHJUIS Y TIONEPEYHUX Hepepizax i Aeopmartii y KOHCTPYKIIi.

1.4.5 /Jeosicnuii 32un
OnHOYaCHUM 3TMH BiTHOCHO JIBOX TOJIOBHUX OCEH mepepisy
1.4.6 Po3é'azani enemenmu abo cucmemu

KoHCTpYKTHBHI €JIEMEHTH 1 CHCTEMH, SIKi IIPH PO3PaXyHKY i MPOEKTYBaHHI HE MiABUIIYIOTh 3araibHOi TOPH30HTAIBHOI CTIHKOCTI
KOHCTPYKITIT

1.4.7 Bmpama cmiiikocmi

Brpara Hecy4oi 31aTHOCTI B pe3yJIbTaTi MOPYIIESHHS PIBHOBATH MiXK 30BHINTHIMY Ta BHYTPIIIHIMYU 3yCHIISIMH B OY/Ib-SIKOMY €JIECMEHTI
KOHCTPYKLii 200 CUCTEMH B LILJIOMY

1.4.8 Kpumuuna cuna

HaBaHTaxkeHHs, 3a SIKOTO BiI0OyBa€eTbCs BTpaTa CTIHKOCTI; Al CAMOCTIMHUX €JIeMEHTIB BOHA BiJIIOBiJa€ HABAHTAXKEHHIO, KOJIH
MOPYIIY€ETHCS PiBHOBAra MK 30BHIIIHIMY Ta BHYTPIIIHIME 3ycHiisiMUA. Kputndna cuna Moke OyTH BU3HA4YCHA SIK HABAHTA)KEHHS, 110



BIJINOB1/1a€ MAKCUMYMY Ha KPHBIii CTaHy CTHCHYTOTrO €JIeMeHTa "HopMaJibHa Cuiia - IPOruH"
1.4.9 Pospaxynkosa 0oescuna

JloBKXHUHA, 1[0 BUKOPUCTOBYETHCS JJIs OI[IHKH BTPATH CTIHKOCTI; BOHA MOXKE BU3HAYATHCS SIK IPUBEJICHA TOBXKHHA, TOOTO JOBKHHA
HIapHIPHO 0OMEPTOro CTEPKHS, HABAHTAXXCHOTO CTUCKAILHOIO OCHOBOIO CHIIOKO, B TIepepi3i AKOro Oy/ie 3yCHIlIs, U0 BiJNOBINA€E 3yCHILTIO
B peallbHOMY €JIEMEHTI

1.4.10 Bnaueu nepuiozo nopsaoky

Hacigxy BIumBiB, oOUnCIIeHi 6e3 ypaxyBaHHS BIUTHBY Je(opMalliid KOHCTPYKIIIT (32 HeneopMOBaHOIO CXEMOI0), ajie 3 ypaxyBaHHIM
TeOMETPUYHUX HEIOCKOHAIOCTEH

1.4.11 Camocmiiini (okpemi) enemenmu
I301b0BaHI 200 €1eMEHTH y KOHCTPYKLIT, SIKi Uil pO3paxyHKy MOXYTb PO3IISAATHUCS SIK 130JIbOBAHI
1.4.12 Hominanvnuit momenm 0pyz020 nopaoKy

MOMEHT Jpyroro NOpsIKy BUKOPUCTOBYETHCS Y ICBHUX METOJaX PO3PAXYHKY 3 BU3HAUCHHSM 3arajbHOIO MOMCHTY, SIKUI MOXKHA
MOPIBHATH 3 TPAHUYHHUM OTIOPOM IOTIEPEYHOTOo Tepepizy (auB. 6.1)

1.4.13 Bnaueu opyz0z20 nopsaoky

JlomaTkoBi HACITiKU BILTUBIB, SIKi CIIPUYMHEH] JTehopMallisiMi KOHCTPYKITiT (pO3paxyHOK 3a 1e(OopMOBaHOIO CXEMOIO)
1.5 Ilo3naku

VY mux HopMax 3acTOCOBYIOTHCSI HACTYITHI TIO3HAKH:

Jlamuncoxi eenuxi OyKeu

A [Tnoma momepednoro mepepisy

A, [Tnomnia momepeyHoro nepepizy 6eToHY

Ap [Inomra monepeaHKO HANPY>KEHOTO ITy4Ka abo MydKiB
Ay [Tnomia momepeyHoro mepepizy apMarypu

Ag, min MiHiMaJIbHA IUIOIIA IONIEPEYHOTO NEPEPI3y apMaTypH

Agy [Tnomra momepeyHoro nepepizy MmomepeyHoi apMarypu

C Krnac 6etony

LC Kitac nerkoro 6etony

E Pesynprar BriuBy

E., CepeHe 3HaYEHHSI TOYATKOBOTO MOAYISI IPY>KHOCTI OETOHY

E. XapakTeprCcTHYHE 3HAYCHHS II09aTKOBOTO MOZYIIS IIPY>KHOCTI OETOHY

Ecy Po3paxyHKoBe 3HaUCHHSI MOLYNS IPYXHOCTI OETOHY

Ep Po3paxyHKoBe 3HAUCHHST MOIYIIS IIPY’KHOCTI TIOIIEPETHBO HATIPYKEHOI CTai
E Po3paxyHKoBe 3HAUCHHST MOIYIISI IPYKHOCTI apMaTypHOT cTasi

EI 3ruHaIbHA JKOPCTKICTh

EQU CraruuHa piBHOBara

F Brus



Fd Po3paxyHkoBe 3HAYEHHS BIUIUBY

Fk XapakTepUCTUUHE 3HAUCHHS BILUIUBY

Gk XapakTepUCTUUHE 3HAUCHHS OCTIMHOTO BILIUBY

I MowMmeHT iHepIii 1o nepepizy OeToHy B IpyKHiM cTafil 6e3 TpiluH
L JlopxxuHa

M 3ruHaNnbHUN MOMEHT

MEg;  Po3paxyHKOBe 3Hau€HHS 30BHIIIHBOTO 3THHAJIIEHOIO MOMEHTY

N OcboBa NO3J0BXKHS cUjla

NEgg4 Po3paxyHKkoBe 3HAUCHHS 30BHIMIHBOI IPUKIAICHOI OCBOBOI CHITH (PO3TATY 200 CTUCKY)
P Cuia nonepeHbOro Harpy>KeHHs

Py [TouarkoBa cwiia Ha KiHIII ITyYKa Y MOMEHT MPHUKIIAJIaHHS TOMEPETHHOTO HANIPYKECHHS
Qk XapaKTepuCTUYHE 3HAUEHHS 3MIHHOTO BILIHBY

Of XapakTeprCcTHYHE 3HAUCHHST HABAHTAXXEHHS BTOMJICHOCTI

R Omip

S BuytpimHi cunu

S CraruyHuii MOMEHT ILIOIIL

SLS I'paHnyHMI CTaH 32 MPUIAATHICTIO 10 eKCIUTyaTarii

T KpyTHuii MomeHT

Trg Po3paxyHkoBe 3Ha4EeHHsI IPUKIIAZACHOTO KPYTHOTO MOMEHTY

ULS ['pannynHMii cTaH 32 HECYYOIO 30ATHICTIO 1 CTIHKICTIO

V ITonepeuna cuna

Ved PozpaxyHkoBe 3HaUEHHSI MONEPEYHOL CUITN

Jlamuncoxi mani 6yxeu

a leomeTpuyni nani

Aa Binxmimm reoMeTpUIHNX JaHUX

b 3aranpHa MIMPUHA TIONIEPEYHOTO Mepepiszy a0 GakTHUHA MUpPUHA MOJWYKH B T- abo ['-mogiOHux nepepizax
d Hiamerp; BucoTa

d Poboua BrcOTa TONIEPEYHOTO Mepepizy

) BunankoBuii eKCIIEHTPUCHTET MPUKITAICHHS CHUIN

e EKCHCHTpI/ICI/ITeT MPUKJIaACHHS CUIIU

fed Po3paxyHkoBe 3Ha4€HHS MIITHOCTi OETOHY Ha CTUCK

fck XapaKkTepuCTUYHE 3HAUCHHS MIIIHOCTI OETOHY Ha CTHCK Y Billi 28 1i0
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CepenHe 3HaYEeHHS MIITHOCTI OETOHY Ha CTHUCK

XapaKkTeprcTHYHE 3HAUCHHS MIIIHOCTiI OETOHY Ha OCHOBUM PO3TAT

3HaueHHs MIIHOCTI Ha PO3TAT MOTIEPEAHBO HANIPYKEHOI apMaTypH

XapakTepuCTUIHE 3HaUYCHHS MIITHOCTI IONepeTHHO HAIIPYKEHOI apMaTypu

0,1 % yMOBHa rpaHHIS TEKyJOCTi TOIIEPETHHO HATIPYKEHOI apMaTypu
Xapaxkrepuctuana 0,1 % yMOBHa rpaHUIS TEKYJOCTi HOMEPEIHRO HAIPYKEHOI apMaTypH
Xapakrepuctuana 0,2 % yMOBHA IpaHUIS TEKYJOCTi apMaTypu

3HaueHHS MIIHOCTI apMaTypy Ha PO3TAT

XapakTepuCTHYHE 3HAYCHHS MIIHOCTI apMaTypy Ha PO3TAT
3HaueHHS MIIHOCTI apMaTypy Ha TPAHUII TEKYJIOCTi
Po3paxyHkoBe 3HaUSHHS MIIHOCTi apMaTypH Ha TPaHUIl TEKyJOCTi
XapaKkTepucTUYHE 3HAUCHHS MIIIHOCTI apMaTypH Ha TPaHUIll TEKy4OCTi
Po3paxyHkoBe 3HaYCHHS MIITHOCTI TIONIEPEYHOT apMaTypH
Bucora
3aranpHa BUCOTA TIEpepizy
Paniyc ineprii
[mbuHa oTBOPY
KoedimieHT; crana BequanHa
(1 a6o L) doBxuHa; IpOJTIT
Maca
Paniyc
KpuBu3na B meBHOMY miepepisi
KonkpeTHHi1 MOMEHT Yacy

Bik 6eTOHY B MOMEHT NPHUKJIAIAHHS HABAHTAXKCHHS
[TepumeTp GeTOHHOTO TIEpepi3y TUIOINICtO A .

KoMmnoHeHTH nepeMillieHb TOUKU
Bucota cTucHyTOi 30HH niepepizy
Koopaunaru

[Inede mapu BHYTPIIIHIX CHII

I'peyvki mani 6yxeu

a
3

Be

KyT; MHOXHUK
KyT; MHOXXHUK; KOe]imieHT

Koedimient npsamomniniitHOCTI



y Koedimient HagitHOCTI

va  Koedinient HagiiiHocTi A5 aBapiiiHUX BIUIMBIB A
v  KoedimienT HamifiHocTi 15151 6eTOHY

vF  KoedinienT HagiiftHOCTI 1Sl BILTUBY F

VE far ~ KoediuieHT Ha[ifHOCTI JUIs BILIMBY BTOMH
YCfar  KoediuieHT HagiHHOCTI IPU BU3HAYEHHI BTOMHU OETOHY
vg Koedinient HagiitHOCTI A1 MOCTIHHUX BIUIHBIB G
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g CriBBiIHOIIEHHS MILIHOCTI 34YeTJICHHs ITONEePEeIHBO HANPYXKEHOT 1 3BUUaifHOi apMaTypHoi cTai
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On ExBiBasieHTHUIT JiaMeTp apMaTypHOTO CTPIKHS a00 IMydKa apMaTypHUX CTPIDKHIB

o(t, tg) KoedimienT moB3ydocri, 110 BU3HAYA€E OB3YYiCTh 3a MPOMIXKOK Yacy MiX 7 i ty BIIHOCHO NpyKHUX jaedopmarltiii Ha 28 100y

¢(00, to) I'pannuHe 3HaUeHHS Koe(illieHTa MOB3Y4Y0CTi

v KoeirienTy, 110 BU3HAYal0Th XapaKTePHi BEIMUNHY 3MiHHUX BIUIHBIB!

wo - U1 KOMOiHanii BeIN4uH, y/ - A7 TOBTOPIOBAHUX BEJUUUH, 2 - ISl yMOBHO NMOCTIHHUX BETHYHH
2 OCHOBMU INTPOEKTYBAHHS

2.1 Bumoru

2.1.1 OcnosHni éumozu

2.1.1.1 IlpoexTyBaHHS 32113006 TOHHUX KOHCTPYKIIiif TOBUHHO 3MiHCHIOBATHCS Y BiAIIOBITHOCTI 3 3arajIbHUMH MTOJIOKEHHSIMH,
Bcranoenennmu y JIBH B.1.2.-14. ITonoxkenns mux HopM mommproroThCs Ha POSKTYBaHHS OCTOHHHX 1 32113006 TOHHUX KOHCTPYKITIH
OyaiBenb i copys pi3HOTO MPH3HAYEHHS, 10 eKCIUTYaTYIOThCS B KJIIMATHYHUX YMOBaX YKpaiHH.

2.1.1.2 JlomaTrkoBi BUMOTH, HABEJCHI Y IIbOMY PO3.ILII ISl 32113006 TOHHUX KOHCTPYKIIiH, TAKOXK IIOBHHHI BUKOHYBATHCSI.
2.1.1.3 Ans 3a1i300€ TOHHUX KOHCTPYKLINA NOBUHHI 3310BOJILHATUCS OCHOBHI BUMOTH:

- MPOEKTYBaHHS 32 IPAHUYHUMH CTaHAMU Y TIO€IHAHHI 3 3a0€3MeUYeHICTIO HalitHOCTI OyHiBIIi Y CLIOPYAH MPOTATOM YChOTO TEPMiHY
ekcrutyatarii sianosigao no IbH B.1.2.-14;

- HaBaHT)KEHHsI Ta BIUIMBH, a TAKOXK CIIOJYYSHHS HaBaHTA)KeHb Ta BIUIMBIB 3rifgHo 3 JIBH B. 1.2-2;
- omip, JOBTOBIYHICTH 1 MPUAATHICTE A0 eKcIuTyaramii - 3rizao 3 JIBH B. 1.2-14.
2.1.1.4 BeronHi Ta 3ay1i300€TOHHI KOHCTPYKIIi{ yCiX THITIB MOBUHHI 33JJ0BOJIBHATH BUMOTH:

- HECY4YOi 3/IaTHOCTI, JIOBTOBIYHOCTI Ta €KCILTyaTaIliifHOT MPUAATHOCTI 3TiTHO 3 TMMHU HopMamu, a TakoX TOJAaTKOBI BUMOTH, SIKi
BH3HAYAIOTh Y 3aBJaHHI Ha MPOCKTYBaHHS;

- moskexkHoi Oe3neku 3rigno 3 JIBH B.1.2-7 ta JIBH B.1.1-7.

2.1.1.5 Jlns 3a0e3nedeHHs BAMOT Oe3MeKH KOHCTPYKIIIT MOBUHHI MaTH TaKi MOYAaTKOBI BJIACTHBOCTI, 100 13 HEOOXIHUM CTYIICHEM
HaAIHHOCTI IS pI3HUX PO3PaXyHKOBUX CUTYyallil y mpoueci OyJiBHUITBA 1 eKcIuTyaTauii OyIiBesb Ta CIOpyA Oysia BUKIIIOUCHA
MOXKJIMBICTh pyHHYBaHHS OyIIb-SIKOTO XapakTepy a00 IMOPYIICHHS eKCIUTyaTalliifHOI IPUAATHOCTI, MOB'I3aHUX 13 3aBJAHHSAM IIKOIH IS
KHTTA a0 300POB'S JIIOOUHY, MaifHa a00 HaBKOJIHIIIHBOTO CEPEIOBHIIA.



2.1.1.6 1ns 3a0e3mne4eHHs: BUMOT eKCIUTyaTaliiHol MpUIATHOCTI KOHCTPYKLisS OBUHHA MATH TaKi MOYaTKOB1 BIACTUBOCTI, 100 i3
HAJIC)KHUM CTYICHEM HaAIHHOCTI I Pi3HUX PO3PAaXyHKOBUX BIUIMBIB HE YTBOPIOBAIHCS a00 HAIMIpPHO PO3KPHUBANNCS TPILHHH, a TAKOXK
HE BUHHMKAIIM HAJIMIpHI TIepeMIllleHHs, KOJIMBAaHHS Ta 1HIII TONIKOKESHHS, SIK1 YCKIIaIHIOIOTh HOPMaJIbHY eKCILTyaTamito (OpyIIeHHS
BAMOT KOM(OPTY 00 IepeOyBaHHS JIOACH, 10 30BHIITHHOTO BUIIISALY KOHCTPYKIIIi, TEXHOJOTIYHUX BUMOT 332 YMOB HOPMAIIBHOI pOOOTH
o0nagHaHHA, MEXaHi3MiB, KOHCTPYKTUBHUX BUMOT IIOJ0 CyMICHOT pOOOTH €JIeMEHTIB Ta iHIIMX BUMOT, BCTAHOBICHUX AJIS
MIPOCKTYBAHHS).

Y HEeoOX1THUX BUTA/IKaX KOHCTPYKIIii MOBHHHI MaTH XapaKTEPUCTHKH, sIKi 3a0€31eUyI0Th BUMOTH TETUTO130JIsI11i1, 3ByKO130JI111,
010JIOTIYHOTO 3aXHCTY TOIIIO.

BuMoru 111010 BiJICYTHOCTI TPILHH MPE ABJISIOTH J0 3a1i3006TOHHUX KOHCTPYKIIIM, Y SIKUX JUIs TIOBHICTIO PO3TATHYTOTO Mepepi3y
MOBUHHA OyTH 3a0e3MeyeHa HEMPOHUKHICTB (Ti, 10 3HAXOAATHCS MiJl THCKOM PiiuH a0o rasis, 3a3HalOTh BILUTUBY pafiauii TOLIO), 10
YHIKaJbHUX KOHCTPYKILH 3 MiIBUIIEHUMH BUMOTaMH 3 JOBTOBIYHOCTI, @ TAKOX 10 KOHCTPYKIIiH, SIKi EKCIUTYaTyIOThCS il TI€I0 CHIIBHO
arpecuBHOTO CEPEIOBHIIA.

Juis pernta 3ami300€ TOHHUX KOHCTPYKINH YTBOPEHHS TPIMIMH JOMYCKAETHCS 1 IO HUX TIPS 'SIBISIOTH BAMOTH 0OMEXKEHHS IMUPUHU
PO3KPUTTS TPILKH.

2.1.1.7 [ns 3a0e3neYeHHs] BUMOT TOBTOBIYHOCTI KOHCTPYKIIisl MOBUHHA MATH TaKi IIOYaTKOBI BIIACTUBOCTI, 00 y BCTAHOBICHUH CTPOK
eKCILTyaTallii BOHa 3aI0BOJIbHsIIA BUMOTH 3 O€3MEKHU Ta eKCIUTyaTaliiHOi IPUAATHOCTI 3 YpaxyBaHHIM BIUIUBY HAa T€OMETPHUHI
XapaKTEePUCTHKN KOHCTPYKIIIH Ta MEXaHiYHI BITaCTHBOCTI MaTepiaiiB Pi3HUX PO3PaXyHKOBUX BIUIMBIB (TpHBaNa Jis HABAHTAXKCHHS,
HECIPHUATINBI KJIIMAaTHYHI Ta TEXHOJIOTIYHI YMOBH, 3MiHa TEMIIEpaTypH Ta BOJIOTOCTI, 3MiHHE 3aMOPOXKYBaHHS Ta BiITaBaHHS, arpeCHBHI
BILTUBHU TOIIIO).

2.1.1.8 besmneka, excrilyarauiiHa IpUAaTHICT, JOBIOBIYHICTh OETOHHHX 1 32113006 TOHHUX KOHCTPYKLIHM Ta 1HII BCTAHOBJIEHI 3aBIaHHIM
Ha IIPOCKTYyBAaHHS BUMOTH MOBHUHHI OyTH 3a0€3Me4eHi JOTPUMaHHAM:!

- BUMOT 710 O€TOHY Ta HOTO CKJIaJIOBUX;

- BUMOT JI0 apMarypu,

- BUMOT JI0 pO3paxyHKiB KOHCTPYKIIii;

- TEXHOJIOTIYHUX BUMOT;

- BUMOT TIOJIO0 eKCIUTyaTallii;

- BUMOT TIOJI0 MEXi BOTHECTIHKOCTI KOHCTPYKITiH.

BuMory cTOCOBHO HaBaHTa)XKEeHb Ta BILIHBIB, M1 BOTHECTIHKOCTI, HSIIPOHUKHOCT1, MOPO30CTIHKOCTI, TPAHUYHHX TTOKA3HUKIB
nedopmaiii (MPOruHiB, MEPEMIICHb, aMILTITYIU KOJIMBaHb), PO3PaxXyHKOBUX 3HaYE€Hb TEMIIEPATYPH 30BHIIIIHBOTO MOBITPS Ta BiIHOCHOI
BOJIOTOCTi HABKOJIHIITHBOTO CEPEIOBHUIIA, 3aXUCTY OyMiBENbHUX KOHCTPYKIIiH Bijl BIUIMBY arpeCUBHHUX CEPEIOBHII[ TOLIO BCTAHOBIIOIOThH
BiJIMOBIJTHO /IO YHHHUX HOPMAaTUBHUX JOKYMEHTIB.

2.1.1.9 Tlpu npoekTyBaHHI HAAIHHICTH OSTOHHUX 1 32113006 TOHHUX KOHCTPYKIIIH BCTAHOBIIIOIOTH 3T'IHO 3 HAIIBIMOBIPHICHUM METOJOM
PO3paxyHKy IIIJISIXOM BUKOPHCTAHHS PO3paXyHKOBHX 3HAUeHbh HABAHTA)XKEHb 1 BILTHBIB, PO3PaXyHKOBUX XapaKTePUCTUK OCTOHY 1 apMaTypH
(200 KOHCTPYKIIIIHOI cTai), sKi BU3HAYAIOTh 32 JIOTIOMOTOI0 BiIOBIAHUX KOS(II[iEHTIB HAMIMHOCTI IO XapaKTEPUCTUIHUX 3HAUYCHB ITUX
BEJIMYMH 3 YpaxyBaHHSIM DiBHS BiAMOBITaIbHOCTI OyAiBeIb Ta CHOPYA.

3Ha4YeHHs TTOKa3HUKIB HaBaHTa)KE€Hb Ta BIUIMBIB, KOC(IIIEHTIB HANIHHOCTI JJI1 HABAHTAXKEHb, 4 TAKOXK KOC(IIIEHTIB, 110 MPUIMAIOTHCS 3
ypaxyBaHHSM MTPU3HAYCHHS OyiBIIi, CIOPYIH Ta KOHCTPYKIIii, BCTAHOBITIOIOTH BiAIIOBITHIMHA HOPMATHBHUMH JOKYMEHTAMH Ha OymTiBeIbHI
KOHCTpyKIii. PO3paxyHKoBI 3Ha4eHHS HaBaHTaKEHb Ta BIUIMBIB IPUAMAIOTh y 3aJI€XKHOCTI BiZl BULy PO3PaxyHKOBOTO I'PAHHYHOTO CTaHy
Ta pO3paxyHKOBOi cuTyarlii. PiBeHb HaAiilHOCTI pO3paxyHKOBUX 3HAYEHb XapaKTCPUCTUK MaTepialliB BCTAHOBIIOIOTH y 3aJIEKHOCTI BiJ
PO3paxyHKOBOI cHTyamii Ta BiJ HeOe3NeK! JOCATHEHHS BiIIOBITHOTO TPaHIMYHOTO CTaHy 1 PEryIIOI0Th 3HAYEHHIM Koe(illieHTiB
HaJIMHOCTI U1 OeTOHY 1 apmatypu (a00 KOHCTPYKIIHHOT cTai).

2.1.1.10 BeToHHI KOHCTPYKIIii 3aCTOCOBYIOTb:

a) TepeBakKHO B KOHCTPYKIIISX, SKi MPAIIOIOTh Ha CTHCK Y pa3i pO3TallyBaHHS TO3I0BKHBOI CHIIA CTUCKY B MEXKAaX MOMEPEYHOTO Iepepizy
eJIeMeHTa MpU 00MEeKEeHH1 eKCLIEHTPUCUTETY NMPUKIAICHHS CUIIH

BenuuuHO 0,6 BificTaHi BiJf FTeOMETPUYHOTO IEHTpa 10 HaOUIbII CTUCHYTOI rpaHi nepepizy. Ilpu lo/i >14

HeO6XiIlH0 BpPAaxOBYBATH BIIJIMB IIPOTHUHY HA 3HAYCHHS CKCUCHTPUCUTETY MO3J0BXKXHBOT'O 3yCUILIA €



LUIIXOM MHOXEHHS €KCLIEHTPUCUTETY €() Ha 1), JIe 1 - KoedillieHT BpaxyBaHHs BIUIMBY MPOTHUHY Ha

3HAYCHHS CKCIICHTPUCUTETY MO3I0BKHBOTO 3yCHIUIA, I - PAJIiyc iHepIIii;

0) B OKpeMHUX BUTIAJIKaX Y KOHCTPYKIIISIX, SIKi MPAIFOIOTh HA CTHCK, Y Pa3i po3TallyBaHHS MO3JOBXHBOI CTHCKAIBHOI CHITH 32 MEKaMH
MOTIEPEYHOTO Mepepizy eIEeMEeHTa, a TAKOXK y 3STHHATBHUX KOHCTPYKIIISX, KOJH iX pyHHYBaHHS HE CTAHOBHUTDH O€3II0CEepPEeTHBOT HeOe3meKu
JUTS KUTTS JitofieH 1 30epiraHHs oOJaHaHHs Ta KOJIK 3aCTOCYBaHHS OETOHHUX KOHCTPYKIIIH TOLIJIBHE.

KoHcTpykiii po3misinatoTh sik OETOHHI, SKIO iX Hecyua 3/aTHICTh y CTaii ekcIutyaranii 3abe3neueHa JiMiie oqHIM 0eTOHOM, abo 1X
apMyBaHHS MEHIIIE Bi/l MiHIMaIbHOTO, BCTAHOBJICHOTO /ST 32113006 TOHHUX KOHCTPYKIIIH.

2.1.2 Hasanmaosicennsn ma enaueu. Pospaxynkoei cumyauyii

2.1.2.1 XapakTepHuCTUYHI 3HAUCHHsI HABAHTAKEHb Ta BIUIUBIB, KOS(III€HTIB CIIOyYeHb, KOS(IIIEHTIB HAMIMHOCTI 32 HABAHTAKCHHIMH,
KOe(IIiEHTIB HAMIHHOCTI 32 BiJNOBIAIBHICTIO KOHCTPYKIIiH, @ TAKOX MOJIIJ HABAaHTaKEHb Ha MOCTIHHI Ta THMYACOBI (TpUBai Ta
KOpOTKO4acHi) npuitmMarots 3rinHo 3 JIbH B. 1.2-2. XapakrepucTuyHi 3Ha4eHHs HAaBaHTaXXEHb MOXYTh OyTH NpU3HAYEH] 3aMOBHUKOM a00
MIPOCKTYBAJIBHUKOM 33 Y3TOMKCHHSM 13 3aMOBHUKOM. Y I[bOMY BHIIAJIKy BEIHMYMHH XapaKTCPUCTHUHUX HABAHTAKCHD HE MOBUHHI OyTH
MEHIIIMMHU BiJ] 3HaueHb, BcTaHoBnenux JbH B. 1.2-2.

2.1.2.2 Po3paxoBytoun OeTOHHI Ta 3a1i300€TOHHI KOHCTPYKIIii, CITiJ] pO3TIIAIaTH PO3PAXyHKOBI CUTYaIlii, SIKI XapaKTepPU3YIOThCS
PO3PaxXyHKOBOIO CXEMOI0 KOHCTPYKIIiT, CIIOyYSeHHAMH PO3PaXyHKOBHX 3HAYCHD BILIMBIB, yMOBaMHU HABKOJIUIIHBOTO CEPEIOBUILA, CTA i
pOOOTH KOHCTPYKIIiii TOMIO.

ITix gac po3paxyHKy KOHCTPYKIIiif HEOOXiTHO pO3IISLIATH TaKi PO3PAXyHKOBI CUTYAIIil:
- crana (TocTiiiHa), sika Ma€ TaKy camy TPUBAIICTB, IO 1 CTPOK CITy>KOH OyAiBeIbHOTO 00'€KTa;
- TepexinHa (TUMYacoBa), SIKa Ma€ HEBEJIMKY TPHBAJIICTh Y MOPIBHSIHHI 31 CTPOKOM CITy>KOU OyIIiBEIFHOTO 00'€KTa;

- ocobnmBa (aBapiiiHa), SIka Ma€ HEBEIUKY HMOBIPHICTh ITOSIBH Ta HEBEIHKY TPUBAJICTD, aJle € BAXKIIMBOIO 3 TOYKH 30PY JOCSITHEHHS
TPaHUYHHX CTaHIB, 1[0 MOXKYTh BUHUKHYTH Y IIbOMY pa3i.

2.1.2.3 Kpim po3paxyHKy KOHCTPYKIIi1 y cTanuX (MOCTIHHKUX) CUTYAIisX, SKi 3a3HaUCH1 JIJIs MPU3HAYCHOTO 00'€KTa, MOXKE ICHYBaTH
HEOOXiHICTh NePeBIPKH MepeXiAHUX (TUMUYACOBHX) CUTYAIlil, SIKi BUHUKAIOTh:

- 11 YaC YEeProBUX €TaIliB 3BEICHHS MOHOJIITHIUX KOHCTPYKITIH;

- MiJ] Yac po3nanyOKu, TPAaHCIIOPTYBaHHS 1 MOHTaXXy 301pHUX KOHCTPYKIIiif;

- y MOMEHT Iepeadi 3yCuib OOTUCKY y IONEPEIHbO HANPYXKEHUX KOHCTPYKIIISIX;

- TiJ 4ac MOHTaXy JI0 HAOYTTs MPOEKTHOI MIITHOCTI MOHOJIITHUM OETOHOM Y 301pHO-MOHOJIITHUX KOHCTPYKIIISIX;
- Il 9aC BUKOHAHHS KalliTaIbHOIO PEMOHTY, PEKOHCTPYKIIii Ta IEMOHTAXY.

2.1.2.4 HaniliHiCTh KOHCTPYKIIiH B aBapiHUX pO3paXyHKOBUX CUTYAIisIX Ma€ 3a0e3MeuyBaTHCs BUKOHAHHIM KOHCTPYKTHBHHUX Ta 1HIINX
BHMOT, BHKJIQJICHUX Y BUIMOBIIHUX po3aiinax. B okpeMux BHIajgkax Al TAKUX CUTYaIlil CJIiJ BAKOHYBaTH MIEPEBIPKY 3a MEPIIO0 TPYIIO0
IPaHUYHUX CTAHIB 13 BUKOPUCTAHHIM XapaKTePUCTHYHUX 3HAUCHb MIIHICHUX 1 1e(OpMaTUBHUX XapaKTePUCTHK MaTepiaiB.

ABapiiiHi po3paxyHKOBI CUTyaIlil MOKYTh BUHUKATH y 3B'SI3KY 13 3eMIIETPYCOM, BUOYXOM, aBapisiMH 00aTHAHHS, IOXKEKaMH Ta B 1HIITUX
BUMAJIKAX, a TAKOXK OE3MOCEPEIHBO MiCIs BiIMOBHU Oy/Ib-KOTO €IEMEHTa KOHCTpPYKIIi. [Ipy boMy HepeMillieHHs Ta IUPUHA POIKPUTTS
TPIIIMH HE 0OMEKYIOTBCSL.

2.1.3 3azanvni umozu 00 po3paxyHKie

2.1.3.1 Po3paxyHOK O€TOHHHX 1 32113006 TOHHUX KOHCTPYKIIii CJTiJl BAKOHYBATH 32 TPAHUYHIMHU CTaHAMU, SK [IPABUIIO, 3 YPAXyBaHHIM
KJIacy BIAMOBIAAIBLHOCTI OY/IBEIb 1 CIIOPYI Ta KaTeropii BiAMOBIAAILHOCTI KOHCTPYKTUBHHUX €JIEMEHTIB, BCTAHOBJIICHUX BiIIOBITHUMHU
HOPMAaTHBHUMH JOKYMEHTAaMH, MiHJIHBOCTI BIIACTHBOCTEH MaTepiajliB, HABAHTaKEHb Ta BIUIMBIB, TEOMETPHUHUX XapPaKTEPUCTHK, CTPOKY
eKCIUTyaTallii Ta yMOB poOOTH KOHCTPYKIIIi.

2.1.3.2 PozpaxyHOK OCTOHHUX 1 327113006 TOHHUX KOHCTPYKIIIH CJIiJi BUKOHYBAaTH 3a IPaHUYHUMH CTaHAMH IIEPIIO] Ta APyTroi IPyIL.

2.1.3.3 [lepmra rpyna MicTuTh y co0i rpaHHYHI CTaHH, HACTAHHS SKHUX IIPU3BOIUTH A0 MTOBHOI HEMPUIATHOCTI KOHCTPYKITIH A1
eKCIUTyaTaIlii BHACIIIOK:



- BTPAaTH HECY4Oi 3AaTHOCTI y 3B'A3KYy 3 KPUXKHUM, B'I3KHM PYHHYBaHHSAM a00 pyHHYBaHHSM BiJl BTOMH Ta iHIIIOTO XapaKTepy, BKIIOYAI0YH
pYHHYBaHHS IPH CyMICHIH J1ii 30BHIIIHIX HABAaHTaKEHb Ta HECTIPUATIMBOMY BIUIHBI HABKOJIMIIIHBOTO CEpPEAOBHIIa (TIepiofuaHOoMy abo
MOCTIMHOMY BIUTMBI arpeCUBHOTO CEPEIOBHINA, 3SMIHHOTO 3aMOPOYKYBaHHS Ta BiITABaHHS, Jii MTOXKEXKI TOIO);

- BTpaTH CTIHKOCTI (hOpMU 200 MOJOKEHHS.

2.1.3.4 Jipyra rpyna MiCTUTh y cO0i TpaHWYHI CTaHU, HACTAHHS SKMX YCKIIAJHIOE HOPMaJIbHY CKCILTyaTallif0 KOHCTPYKIIiK a00 MPU3BOIUTH
JI0 CKOPOYEHHSI BCTAHOBJICHOTO CTPOKY CITY>KOW BHACIIJIOK:

- yTBOpeHHS a00 HAaJAMIPHOTO PO3KPHUTTS TPILIUH, SKIIO 32 YMOBaMHU €KCILTyaTallii BOHH HEAOMYCTUMI;
- HaJIMipHUX NIepeMillieHb (MPOTHHIB, KyTiB IOBOPOTY, KOJIUBAHb).

2.1.3.5 PozpaxyHok OETOHHHX 1 32113006 TOHHUX KOHCTPYKLi/ TOBUHEH rapaHTyBaTH HEOOX1AHUHN CTYyMiHb HAAIMHOCTI Bl JOCATHEHHS
TPaHUYHUX CTaHIB HA CTa/ligX BUTOTOBJICHHSA, TPAHCIIOPTYBAHHS, 3BE/ICHHS Ta €KCILTyaTallii.

2.1.3.6 Po3paxyHOK O€TOHHHX i 3a11300€TOHHUX KOHCTPYKIIiH CJIiJl BAKOHYBAaTH Ha 0a3i po3paxyHKOBHX CHUTYaLlil, IKi XapaKTepU3YIOThCS
PO3paxyHKOBOIO CXeMOIO (MOEIUTIO) KOHCTPYKIIIT Ta BiIOBITHUMH JIO0 CUTYaIlii CIOJTYYCHHSIMH HABAaHTA)XEHb 1 BIUTUBIB, BKIFOUAIOUN
BIUTHB HaBKOJIMIITHHOTO CEPEAOBHINA.

Po3paxyHkoBa MoJieNb Ta OCHOBHI NEPEIYMOBH PO3paXyHKY KOHCTPYKIIIH MOBHHHI BioOpa)xaTu AiHCHI YMOBH iX poOOTH (ITOJIOKEHHS Y
CKJaJi cucteMu OyAiBeNb i ciopyn, (hi3UIHOT Ta FeOMETPUUHOI HEeNliHIITHOCTEH, XapakTep TPIIUHOYTBOPEHHS TOIIO), SIKi BiINOBIAAI0Th
TPaHUYHOMY CTaHy, IO PO3IYIIIAETHCS.

Po3paxyHKOBI 3HaUCHHS HABAaHTA)KCHH Ta BIUIMBIB CJIiJI MPUHAMATH 32 BIAMOBIAHIMH HOPMAaTHBHAMH JOKYMEHTAMH 3aJI€)KHO BiJI
IPaHUYHOTO CTaHYy.

2.1.3.7 SIk 0CHOBHHUI METOJ pO3PaXyHKy OCTOHHHUX 1 32113006 TOHHUX KOHCTPYKIIIH CJIiJl BHKOPUCTOBYBATH METO/ ITepepi3iB (HOPMaIbHHX,
MOXWINX, IPOCTOPOBHUX) 3 YpaXyBaHHSM BIACTUBOCTEH MaTepiaiB.

3a BIANOBIIHUM OOIPYHTYBAHHSIM PO3PAXyHOK JOMYCKAEThCS BUKOHYBATH HA OCHOBI:
- CHeLiaNbHO PO3POOIEHHUX 1 BUKOHAHUX TEOPETUYHHUX 1 (a00) eKCIIEpUMEHTATIBHUX JOCHIPKEHb Ha MOAETSIX a00 HATYPHUX KOHCTPYKIIISX;
- YUCIIOBOTO METOLY, SIKMH IPYHTYETHCS] HA METO/Ii KiHIIEBUX CIICMEHTIB,;

- METOMIB PO3PAaXyHKY HAa OCHOBI IIOBHOTO HMOBIPHICHOTO PO3PAXyHKY 3a HAsBHOCTI JOCTATHIX IaHUX NP0 MiHJIMBICTH OCHOBHHUX
(hakTopiB, AKi MiCTATh PO3PaXyHKOBI 3aJIGKHOCTI Ta BIJIMOBITHOTO OOIPYHTYBaHHS TOYHOCTI PO3PaXyHKOBOTO arapara.

2.1.3.8 3ycwus, HanpyXeHHs 1 nedopMarrii BiJl 30BHIINIHIX HABAHTA)KEHD Ta BIUIMBII HABKOJIHUIIHLOTO CEPEIOBHUINA B OSTOHHUX 1
3aJ11300€TOHHUX KOHCTPYKIIISX Ta B CHCTeMax OyIiBeNb 1 CHOPY/ CJIiJl BU3HAYATH 32 3araJIbHUMH MpaBUIIaMH OyliBETbHOT MEXaHIKH 3
ypaxyBaHHAM (Pi3HUHOI Ta TEOMETPHYHOI HETIHIHHOCTI pOOOTH KOHCTPYKILI y CUCTEMI.

VY cTaTH4HO HEBU3HAUYEHUX KOHCTPYKIIiSX HEOOX1HO BpaXOBYBaTH MEePEPO3MOIiL 3yCHUiIb B €JIEMEHTAaX CUCTEMHU BHACIIOK HENiHIHHUX
nedopmaiiiii 6eTOHY 1 apMaTypH Ta MPOIECIB TPITUHOYTBOPEHHS 32 TPAHUYHUM CTAHOM, 1110 PO3TIISAIAETHCS.

2.1.3.9 Po3paxyHoKk OeTOHHUX 1 32113006 TOHHHX KOHCTPYKIIIH, SIK TIPaBUIIO, CJIiI BUKOHYBATH 3 BUKOPHCTAHHAM JliarpaM CTaHy
(medopMyBaHH:) OCTOHY 1 apMaTypH, SIKi BCTAHOBIIOIOTH 3B'S130K MK HOPMAITFHAMH HAPYKEHHSIMU Ta BiTHOCHUMH MO3JOBKHIMH
nedopmalisaMi y pas3i KOpOTKOYaCHOTO ab0 TPUBAIOTO OTHOPA30BOr0 OCHOBOTO CTUCKY (PO3TATY).

2.1.3.10 Po3paxyHOk OETOHHHX 1 3a711300€TOHHUX KOHCTPYKIIiH, SIKi 3a3HAIOTh CUJIOBOTO BIUIMBY y JBOX (IUIOCKi) a00 TpboX (00'eMHi ab0
MIPOCTOPOBI) B3a€MHO TIEPIICHANKYISIPHUX HAMPSAMKAX, Y 3araIbHOMY BHITJIKy CITiJl BAKOHYBATH, BUXOSYH 3 PO3IVISAAY TPAHUYHOTO CTaHY
BHJIUICHUX 3 KOHCTPYKIIii, BIAMTOBIIHO, TUIOCKHX, TPOCTOPOBUX 200 00'€MHHX €IIEMEHTIB 13 3yCHIUISIMH, SIKi JTIFOTh Ha iX rpaHsx. [Ipu
IBOMY PO3paXyHOK BUKOHYIOTH ISl HAHOLIBII HEOE3MEeUHNX Mepepi3iB, pO3TAMIOBAHHX ITiJl KyTOM JIO HAIPSIMKY il 3yCHJIb, Ha MiACTaB1
HaBE/ICHUX HU)KYE 3araJIbHUX PO3PaXyHKOBHX ITOJIOXKEHbD.

ITpu BixmoBigHOMY OOIPYHTYBaHHI PO3pPaXyHOK MOXHA TaK0X BUKOHYBATHU JUIs HAHOLIBII HeOe3MEUHUX IIepepi3iB KOHCTPYKIIT y LiIoMYy,
SIK1 TIPOXOJIATH T10 JIHISAX 371aMy (XapaKTepHUX TPIIIMHAX ), HA OCHOBI METOJly TPAaHHYHOI PiBHOBATH.

2.1.4 3abesneyenns naoivnocmi

[IpoekryBanHs i3 3actocyBanHsM BuMor JIbH B.1.2-14 Ta koedirlieHTiB HaAIHHOCTI IIOI0 MaTepiaiiB, M0 HaBeneHi y mux Hopmax
(Tabmurg 2.1), 3a0e3nedye HeoOXiqHY HaIIHHICTh KOHCTPYKIIIi.



[IpoekTHUi cTPOK City>k0H, JOBIOBIYHICTh, YpaxyBaHHs KJIacy BiAMOBiAabHOCTI OyAiBii un cnopyau HaBeaeHi y AIBH B. 1.2.-14 ta JIBH
B.1.2-2.

2.2 IIpuHUMIM PO3PAXYHKY 32 TPAHMYHMMH CTAHAMHM
2.2.1 Pospaxynok bemonHux i 3a1i300€moHHUX KOHCMPYKYIl 34 2PAHUYHUMU CIAHAMU NePULoi 2pynu
2.2.1.1 Po3paxyHOK OETOHHHMX i1 3a11300€TOHHUX KOHCTPYKIIil 32 TPAHUYHUMHE CTaHAMH [EePIIoi IPYITH MICTHTH Y cOOi:

- PO3paxyHOK 3a BUUEPIIaHHSIM HECYyUOi 3AaTHOCTI B PE3yNbTaTi MOXIIMBUX BHUIB pyHHYBaHHS (32 MIIHICTIO), BKJIIOYAIOUN PYHHYBaHHS
TIPH CYMICHIH JTiT 30BHIIIHIX HABAaHTA)KEHB Ta HECIPUATINBOMY BILIMBI HABKOJIHUIIHLOTO CEPEIOBHIIA;

- PO3paxyHOK 32 BUTPUBAIIICTIO SIK IJIsl pyHHYBaHHS, K€ Ma€ XapaKkTep BTOMH IIPH Oararopa3zoBoMy abo MaIONUKIOBOMY HaBaHTaKCHHI;

- PO3paxyHOK 3a CTIHKICTIO (HOpMU (I THYYKMX TOHKOCTIHHMX 1 MOMIOHUX KOHCTPYKIIiH) Ta MOJOXKEHHs (Y pa3i NepeKuIaHHs, KOB3aHHS,
CILTUBAHHS TOIIO).

2.2.1.2 Po3paxyHOK 3a HECYUOIO 3AaTHICTIO T4 BUTPUBATICTIO OCTOHHUX 1 327113006 TOHHUX KOHCTPYKIIiH CITiJi BUKOHYBAaTH 3a YMOBH, 1[0
3yCHJUIS, HAMpyKeHHs 1 nedopmariii B KOHCTPYKIIISAX BiJl 30BHINIHIX HABAHTA)KCHB Ta BIUIMBIB HABKOJIMIITHHOTO CEPEIOBUINA HE
MIEPEBUIIYIOTh BIAMOBIIHUX IPAHWYHHUX 3HAYCHD 3yCHIIb, IKI MOXKYTh CIIPUHAMATH KOHCTPYKIIIT TPy pyHHYBaHHI OyIlb-SIKOTO XapakKTepy.

2.2.1.3 Po3paxyHOK 3a BTPaTOI0 piBHOBArd Mi>k BHYTPIIIHIMH 1 30BHIITHIMH 3yCHJUISIMH CJIiJ] BAKOHYBAaTH, IPYHTYIOUYKCH Ha aHAai31
poOOTH pO3PaxyHKOBOTO Iepepi3y Y BUINIAI 3B'A3KY "MOMEHT-KpUBHU3HA (IIpOruH)", ""cTUCKaJIbHA CHUIIa-POruH ado nedopmarii’.

2.2.1.4 Po3paxyHOK 3a CTIHKICTIO (hOpMU CITiJi BUKOHYBAaTH, IPYHTYIOUHMCh Ha aHali31 poOOTH KOHCTPYKIii y nedopMoBaHOMY CTaHi, a
PO3paxyHOK 3a CTIMKICTIO IONOXKEHHS - 3T1JHO 3 HOPMAaTUBHUMHU JOKYMEHTAaMH IS BiAMOBITHUX OyHiBelb, CIIOPY/ Ta KOHCTPYKILii.

2.2.1.5 PozpaxyHOK OETOHHUX i 3aJ1i300€TOHHUX KOHCTPYKIIiH 32 BHUSPHIAHHSIM HECYJO0l 31aTHOCTI HEOOXiAHO BUKOHYBAaTH Ha JIi0
3TUHAIEHUX MOMEHTIB, ITO3IOBXKHIX 1 MTOMEPEYHHUX CHJI, KPyTHUX MOMEHTIB, SIKi BAHHKAIOTh BiJl 30BHIIIHIX HABAHTA)XCHb 1 BILUTUBIB, Ta
MICIIEBY /0 HAaBAaHTAKCHHS.

2.2.1.6 Po3paxyHoK 3aJ1i1300€TOHHUX KOHCTPYKLIiii 32 HECYUOIO 3[aTHICTIO MPH 11T 3rHHAaJILHOTO MOMEHTY 1 IOB3IOBXKHIX CHII CIIiJL
BUKOHYBAaTU Ha OCHOBI PO3PaxyHKOBOI MOZI€Ii HOPMAJIBHOTO MEPePi3y 3 BUKOPUCTAHHAM JIe(hOopMaIliifHOrO MeToxy. 3a KpuTepiil mosiBu
TPaHUYIHOTO CTaHY, 0 PO3MISAAETHCS, IPUHMAIOTh TOCATHEHHS JeOopMalisMi CTUCHYTOr0 OETOHY ab0 pO3TATHYTOI apMaTypH y
nepepizi TpaHUYHUX 3HAYCHB BITHOCHUX AedopMaltiil ., 1 &, 3 BIIMOBITHHUX IiarpaM 'ix cTaHy.

Po3paxyHok Tpeba BUKOHYBAaTH Ha OCHOBI piBHSIHB PIBHOBAry 30BHIIIHIX 1 BHYTPIIIHIX 3yCHIb y HOPMaIbHOMY Iepepisi, yMOB
nedopMyBaHHS HOPMAJIBHOTO TIepepi3y, Jliarpam ctaHy OCTOHY 1 apMaTypH.

Sk yMOBY piBHOBaru y po3paxyHkKax HOPMaJbHUX TIepepi3iB CIiJ MpUUMATH PiBHSIHHS PIBHOBArW 3THHALHIX MOMEHTIB 1 TO3IOBKHIX CHII
BiJl 30BHIIIHIX 1 BHYTPINIHIX 3yCHIb Y OSTOHI Ta apMaTypi y HOPMaIBHOMY Hepepisi, o po3nsaacTbes. JIiHIHHMA pO3MOALT TO3IOBKHIX
nedopmatiii 6eTOHY i apMaTypu 10 BUCOTI IEpepizy € yMOBOIO JedopMyBaHH HOpMaIbHOTO niepepily. HampysxeHHs B OeTOHI Ta
apMartypi CJIiJi BU3HAYaTH 32 BIATIOBIIHIMH JiarpaMaMy CTaHIB 32 CyMapHUMH Ae(OpPMAIlisIMH Bifl yCiX BHIIB BIUIMBIB, BKITIOYAI0UH
mo4arkoBi (ycajka, mornepenHe Hanpy>KeHHs TOIIO0) Ta 30BHIIIIHI.

Po3paxyHOk Hecy4oi 3HaTHOCTI 32 HOpMAJIFHAMH IIepepi3aMy BUKOHYIOTH, K MPaBUIIO, 0€3 ypaxyBaHHSI poOOTH OETOHY pO3TATHYTOI
30HU. B okpemux BUmaakax (3ruHaNIBHI €IEMEHTH Ta M03alleHTPOBO CTUCHYTI OETOHHI KOHCTPYKIIil, Y SIKMX HE JOIyCKA€ThCs YTBOPEHHS
TPILIMH TOIIO) IPH BiJIIOBIAHOMY OOIPYHTYBaHHI pO3paxyHOK MIITHOCTI 32 HOPMAJIBHUMH IIEPEPi3aMu JIOITyCKAETHCSI BUKOHYBATH 3
ypaxyBaHHAM poOOTH PO3TATHYTOTrO OeToHY. [IpH 1IbOMY TPaHUYHUMA CTaH BU3HAYAIOTH BUXOASIYH 3 YMOBH JOCSTHEHHS KPaHOBUMH
nedopMamisMi pO3TATHYTOrO OSTOHY TPAaHWYHUX 3HAYCHB BITHOCHUX Aedopmaniit ectu=-2fctk/Eck

2.2.1.7 Po3paxyHOK Hecy4oi 34aTHOCTI 3a1i300€ TOHHIX KOHCTPYKIIK Y pa3i CyMiCHOI Jii 3rHHANEHUX MOMEHTIB Ta IMIOIEPEYHUX CHUT CIiT
BUKOHYBAaTH Ha OCHOBI 3arajbHOI JedopMaiiiiHOi MOJIEIi, BAKOPHCTOBYIOUH:

- piBHSIHHSI piBHOBAru Jyis 3a1i300€TOHHOTO €JIEMEHTa B YMOBAX INIOCKOTO HANPY>KEHOTO CTaHy;

- PIBHSIHHA CyMiCHOCTI AeopMmartiil 1uis 3as1i300€TOHHOTO €JIEeMEHTa B YMOBaX INIOCKOTO HAIPYKEHOTO CTaHy;
- miarpamu JeopMyBaHHs OETOHY JJIS INIOCKOTO HAIPYKEHOTO CTaHY;

- niarpamu JieOopMyBaHHsI apMaTypH 3 ypaxyBaHHSAM T03/I0BKHBO-TIONIEPEUHOTO 3THHY;

- 3aJIGKHOCTI, SIKi TIOB'SI3YIOTh JOTHYHI HANPY>KCHHS Ta HEPEMILIICHHS Y Mepepisi, o MPOXOIUTh IO MOXIIIIH TPILHHI.



2.2.1.8 Po3paxyHOK HeCy4o0i 34aTHOCTI 3a1i1300€TOHHUX KOHCTPYKIIiH y pa3i Aii KpyTHUX MOMEHTIB Ta 3THHY Tpeba BUKOHYBAaTH Ha OCHOBI
PO3paxyHKOBOI IPOCTOPOBOI MoJIeNi (MojIesieil) pyHHyBaHHS 3aJ1i300€ TOHHOTO eJIEMEeHTa y MTPOCTOPOBOMY Mepepisi, 0 pO3MIAIAEThCS
(Mozesh MPOCTOPOBOTO MEPEPizy).

[Tin yac po3paxyHKy MarOTh OyTH PO3IVISTHYTI BC1 MOYKIJIMBI MTOJIOXKEHHS TIPOCTOPOBOI TPIIIUHY Ta CTUCHYTOI 30HU HAJ| HEIO 110
BIJTHOIIEGHHIO /10 TpaHel eeMeHTa. Po3paxyHOK MIITHOCTI 3a1i300€TOHHIX KOHCTPYKIIH 32 IPOCTOPOBUMH II€pepi3aMHt y 3arajlbHOMY
BUMNAJKy TpeOa BUKOHYBATH HA OCHOBI PiBHSIHb PIBHOBArW y MPOCTOPOBOMY Iepepisi Ta yMOB Ae(OpMyBaHHs KOHCTPYKIii a0o i yacTuH,
PO3IIJICHUX MMPOCTOPOBHM TIEpepi3oM (TiepepizamMu).

2.2.1.9 PospaxyHKH CJIiJi BHKOHYBAaTH, IPyHTYIOUHCh Ha PO3PAXyHKOBUX cXeMax (MOJIEsIX), SIKi HalOUIbIIe BiIOBIIAIOTh JiHCHOMY
XapakTepy poOOTH y TpaHUYHOMY CTaHi, IO PO3IVIIIAETHCSL.

2.2.1.10 Po3paxyHOK 3a1i300€TOHHHX KOHCTPYKIIH 32 BUTPUBAIICTIO y 3araJbHOMY BHIAJIKy CIiJ] BAKOHYBAaTH Ha OCHOBI METOJIIB
PO3paxyHKy OIOpy MpH CTaTUYHIN Aii HABaHTaKEHHs 3 YpaxyBaHHAM BiJNOBITHUX Koe(illi€eHTIB yMOB pOOOTH OETOHY 1 apMaTypH, SKi
MPU3HAYalOTh Ha OCHOBI YHCJIA IIUKJIiB HABAHTAXXEHHS, KoedilieHTa acCUMETpii IUKITy HAPYXEHb 1 THUITY 3BApHUX 3'€THAHD (IS

apMarypm).

2.2.2 Po3paxynok 0emoHHuXx i 3a1i300emOHHUX KOHCMPYKUIL 34 ZDAHUYHUMU CIMAHAMU OpY20i 2pynu
2.2.2.1 Po3paxyHOK OETOHHUX 1 32113006 TOHHUX KOHCTPYKIIIH 32 TPAaHMYHUMH CTAaHAMH JPYTOi TPYITH BUKOHYETHCS:

- 32 YTBOPECHHSM TPIlIlHH;

- 32 PO3KPUTTSIM TPIIIUH;

- 3a nedopmanissMu (MPOTHHAMH, KyTaMH MOBOPOTY, IIEPEMIIICHHSIMU, KOJTHBAHHSIMHU ).

2.2.2.2 Po3paxyHOK 3a yTBOPSHHSM TPIIIUH 32113006 TOHHUX SIEMEHTIB BUKOHYIOTb 38 YMOBH, 1110 3YCHJUIS BiZl 30BHILIHIX HABAaHTa)KEHb,
BIUIUBIB Ta iX PO3paxyHKOBHUX CHOJyYEHb y Mepepisi, 10 po3IIsIaeThCs, He TIEPEBHUIYE TPAHUYHOTO 3YCHILIS, SIKE MOXKE CIIPUHHATH
3aJ1i300€TOHHUH €JIeMEHT IIPU YTBOPEHHI TPILIHH.

2.2.2.3 Po3paxyHOK 3a)1i300€TOHHHX KOHCTPYKIIH 38 PO3KPUTTIM TPIIlIMH CJIi{ BAKOHYBATH, SIKIIO ITMPHHA PO3KPUTTS TPIIIUH y
KOHCTPYKIIi BiJ 30BHIIIHIX 3yCHJIb HE TIEPEBUIIYE TPAHNIHO-IOIYCTUMUX 3HAUCHB 3 YpaxXyBaHHIM YMOB €KCILTyaTallii, BIUIUBY
HaBKOJIUIIIHBOT'O CEPENOBUIIA 1 XapaKTEePUCTUK MaTepiaiBs.

JU1st KOHCTPYKIIH, 110 eKCIUTyaTyIOThCS B yMOBAX, 3aXMIICHUX BiJl KTIMATUYHUX BIUIUBIB, FPAaHUYHO-JOMYCTHMA IIUPUHA PO3KPUTTA
TPILIMH HEe MOBUHHA NepeBHiTyBaty 0,5 MM; 17151 KOHCTPYKIIiH, SIKi 3a3HAIOTH KNIMaTHYHUX BIUTUBIB, - 0,4 MM; JUIS KOHCTPYKILiii, sIKi
EKCIUTyaTYIOThCS B arPECUBHUX CEPEOBHIIAX, - 0,3 MM; 1JIsl KOHCTPYKIIIH 3 apMaTyporO 3 MiIBUICHOO Yy TIUBICTIO 10 KOpo3ii - 0,2 MM.

2.2.2.4 Po3paxyHOK OCTOHHUX 1 32113006 TOHHHX KOHCTPYKIIiH 3a ge(opMaIiissMu CJIiJi BAKOHYBAaTH 33 YMOBH, 1110 IPOTHHH, KyTH
MIOBOPOTY, MIEPEMIIIICHHS Ta KOJIMBAHHS OCTOHHUX 1 32113006 TOHHUX KOHCTPYKIiH BiJ 30BHIIIHIX HABAHTAXXCHb Ta BILUTUBIB HE IIOBHUHHI
MEPEBUIIYBATH TPAHUYHO-TOMYCTUMHX 3HAUCHb, SIKi BCTAHOBJTIOIOTHCSI 3aJIC)KHO BiJl BHIy KOHCTPYKILiil 32 BiAIMOBITHOIO HOPMATUBHOIO Ta
(a00) TEXHIYHOIO TOKYMEHTAIII€IO.

2.2.2.5 Po3paxyHOK CTEP>KHEBHUX 3al1i300€ TOHHMX KOHCTPYKIIiH 32 yTBOPSHHSAM TPIIIMH HEOOX1THO BUKOHYBATH ISl TPILMH, HOPMaJIbHUX
1 TIOXHJIMX JIO MO30BXKHBOT 0C1 KOHCTPYKIII.

2.2.2.6 PozpaxyHOK 3a11i300€TOHHUX KOHCTPYKIIiH 32 YTBOPSHHSIM TPIllIH, HOPMAJIBHAX 0 ITO3I0BXKHBOI OCl, BHKOHYIOTH y pasi il
3rUHAJIbHUX MOMEHTIB 1 MO3I0BXKHIX CHJI HA OCHOBI pO3PaxyHKOBOI MOJIelli HOPMAJIbHOTO Mepepizy, MpUiMatouu 3a KpUTEpid yTBOPEHHS
TPILIMHU TOCSATHEHHS edopMallisiMi KpaitHBOTO PO3TATHYTOTO BOJIOKHA OETOHY B Mepepisi, M0 PO3MISAAETHCS, TPAHUYHUX 3HAYCHD oz, 3

BIJTOBiAHOT AlarpamMu CTaHy JJIS IPpyToi IPyNH TPAHUYHUX CTaHIB. Y pasi BIICYTHOCTI Takoi JiarpaMu BEIHIHHY £.;, MOXKHA IPUHMaTH
'2fctm/ ECk

[Tpn mpoMy pO3paxyHOK CIIii BUKOHYBAaTH HA OCHOBI PiBHSHB PIBHOBAr'M 30BHIIIHIX 1 BHYTPILIHIX 3yCHJIb y HOPMAJILHOMY IIepepisi, yMOB
nehopMyBaHHS HOPMAJIBHOTO TIepepi3y, JiarpaMu cTaHy OETOHY Ta apMaTypHy.

HanpyxeHnHs B apMarypi Ta 6eTOHI HeOOXiTHO BU3HAUATH 32 BiIOBITHHUMH JiarpaMaMy CTaHIB 3T1IHO 3 CYMapHUMH Je(POpMaIliIMHU BijT
yCiX BUIB BIUIMBIB, BKJIIOUAIOUN IIOYATKOBI (yca/aKa, TONepeaHe HAMpyKeHHS TOIIO) Ta 30BHIIIHI.

PozpaxyHoK 3aJ1i3006TOHHUX KOHCTPYKIiH 3a YTBOPEHHSM TPIillMH, HOPMAIBHHUX JI0 MO3JI0BXKHBOT 0Ci, JOIYCKAa€ETHCSI BUKOHYBATH 3
BUKOPHUCTAHHSM JiarpaMu CTaHy OCTOHY SIK 11€aTbHOTO NMPYKHO-IIACTUYHOTO MaTepiaiy, IpUHMaiour 3a KpUTEPii yTBOPESHHS TPIIUH
JOCSATHEHHS Jie(OpMaIlisiMUA KpalHLOTO PO3TATHYTOTO BOJIOKHA OETOHY B Iepepisi, 0 pO3DIAIAEThCS, TPAHIIHHUX 3HAYCHD 13 BiJIOBITHOT
JiarpaMu IJisl TpaHIYHUX CTaHiB JPYTrol rpyIy.



2.2.2.7 Po3paxyHOK 3a/1i300€TOHHUX KOHCTPYKLIH 32 YTBOPEHHSIM TPILIMH, MOXMINX J0 TO3J0BXKHBOI OCl, BUKOHYIOTH y pa3i il
MOTIEPEYHHX CUII i KPyTHUX MOMEHTIB Ha OCHOBI pO3paxyHKOBOi Mozieni (MOJeNei) MOXMIoro nepepisy, npuitMaoun 3a KpuTepii
YTBOPEHHS TPIIUH JOCSITHEHHSI BIIHOCHUX TPAaHUYHUX 3HAYCHB JAe(GopMalliil y po3TsrHyToMYy OCTOHI &y, 3 BIAMOBIIHOT JiarpaMu

TPaHUYHUX CTaHIB APYroi rpynu. Y pasi BiZICyTHOCTI TaKoi AiarpaMH BETUUUHY Z;,, MOXKHA TIPUUMATH -2f 4 /E o

2.2.2.8 Po3paxyHOK 3aJ1i3006 TOHHUX KOHCTPYKIIi#l 32 yTBOPEHHSIM TPIll[H, HOPMAIbHUX 1 MOXUITUX JI0 MO30BXKHBOI OCi, MpH il
0araTtopa3oBo MMOBTOPIOBAHOTO HABAHTAXKCHHS CJIiJ{ BAKOHYBAaTH HA OCHOBI pealibHUX MOJIeIel HOPMAIbHUX 1 MOXMIUX Mepepi3iB,
MpUIMal0uH 3a KPUTEPid YTBOPEHHS TPILIMH AOCSITHEHHS Y KPatHBOMY PO3TSATHYTOMY BOJIOKHI OETOHY BiTHOCHHX I'PaHWYHUX 3HAYCHb
nedopmarii €., 3 BITIOBIAHOI iarpaMy TPAaHUYHUX CTaHIB APYTOi TPYIH MPH BiINOBITHOMY HAIPYKEHOMY CTaHi 3 ypaxyBaHHSIM

KOe(iIieHTiB YMOB po0OOTH.

2.2.2.9 Po3paxyHOK 3aJ1i300€TOHHUX KOHCTPYKIIIH 32 PO3KPUTTSAM TPIIIMH HEOOX1THO BUKOHYBATH JJIs1 TPILIVH, HOPMAaJIbHHX 1 MTOXWIAX
JI0 TIO3JTOBXKHBOI 0C1 KOHCTPYKIIiT; BIH Ma€ MICTHTH Y c001 pO3paxyHKH 3a HETPUBAIUM (y pasi i MOCTIHHUX, TPUBAIHX 1 KOPOTKOYACHUX
HaBaHTa)KeHb) 1 TpuBaNIuUM (y pasi Ail MOCTIHHMX 1 TPUBAIMX HABAaHTAXKEHb) PO3KPUTTAM TPILIUH.

Po3paxyHKoBe 3HAYEHHS LIUPUHUA PO3KPUTTA TPILIUH Y 32113006 TOHHUX KOHCTPYKUISAX Y 3arajJbHOMY BUIIAIKy BU3HAYAIOTh K CYMY
B32€MHUX 3MIIIICHb apMaTypH 1 O0ETOHY Ha JIOBKWHI TUISTHOK aKTUBHOTO 34EIUICHHS, PO3TAIIOBAHUX 110 00M/1Ba OOKH BiJl TPILIHHH.

2.2.2.10 Po3paxyHOK 32 pO3KPUTTIM TPIIIMH, HOPMAJIBHUX JI0 TIO3/IOBXKHBOI 0C1 KOHCTPYKIIii, BUKOHYIOTh y pa3i Jii 3ruHaIbHIX MOMEHTIB
1 TIO3JIOBXKHIX CHJI Ha OCHOBI PO3pPaxyHKOBOT MOJIEII HOPMAJILHOTO TIepepi3y, MPUHMAaIOUH 332 PO3PaXyHKOBE MaKCHMaJIbHE 3HAUCHHS
IIMPUHU PO3KPUTTS TPIIIUHU HA PiBHI OCI CTPIDKHS HIDKHBOTO PSITY TO3IOBXKHBOI PO3TATHYTOI apMaTypH.

HanpyxeHHs y mo310BxHIN apMaTypi y niepepisi ciiii BU3Hau4aTH, BUXOJSUM 3 PIBHSIHb PIBHOBArd 3rUHAILHUX MOMEHTIB 1 MO3I0BXKHIX
CHJI BiJl 30BHIIITHIX HABAHTAXCHD 1 BHYTPIIIHIX 3yCHIb Y TIepepisi, M0 PO3MISIAAEThCS, YMOBH Je(hOpMyBaHHSI HOPMAIBHOTO MIEpepi3y y
BHIJISLIL JTIHIMHOTO PO3IMOIUICHHS 3a BUCOTOIO TIepepi3y CepeiHiX BIMHOCHUX NedopMalliil 0ETOHY 1 apMaTypH, a TAKOXK HEMPYKHUX
nedopmaliiii 0eTOHY Ta TPUBAIOCTI JTii HABAHTAXKESHHS.

2.2.2.11 Po3paxyHOK 3a pO3KPUTTSM TPIIIUH, TOXUINX J0 MTO3I0BKHBOI 0C1 KOHCTPYKIIi1, BUKOHYIOTh y pa3i Jil MormepeuHux CHi Ta il
KPYTHUX MOMEHTIB.

Po3paxyHOK 3a PO3KPUTTAM TPILlIUH, TOXUIUX A0 MO3J0BKHBOI OCI, CJIiJl BAKOHYBaTH Ha OCHOBI PO3paxyHKOBOI Moziemi (Moeseit)
MOXWINX TIepepi3iB, IPUMIMAIOTH 33 PO3PaXyHKOBE 3HAYCHHS MAKCUMAIBHY IIHPHHY PO3KPHUTTS IMOXHJIIOI TPIIIMHH, SIKa 30iraeThes 3
Hepepi3oM, M0 PO3MIAAAETHCS, Y MICIAX MEPETHHY MONEePEYHOI apMaTypH 1 pO3KPUTTS MOXMIIOI TPIIMHH Ha PiBHI CTPYIKHIB HIDKHBOTO
psiiy MO3J0BXHBOI PO3TATHYTOI apMaTypH.

HanpyxeHHs y M0o310BXHI Ta MOMepeyHiil apMaTypi y MOXWIOMY Tepepisi 3 TPILIKUHOO CIIiji BU3HAUYaTH, BUXOJSYU 3 PIBHSIHb PIBHOBAru
3TUHAILHUX MOMEHTIB, MO3I0OBXKHIX 1 MOMEPEYHMX CHJI B/l 30BHIIIHIX HABaHTAXKEHb 1 BHYTPILIHIX 3yCHIIb Y Tepepisi, O po3MIsIaeThCs,
JiarpaM ctaHy OCTOHY i apMaTypH, yMOB Je(hopMyBaHHsI 3a JehopMaliiHOK MOS0 KOHCTPYKIIIT a0 11 4aCTHH, PO3AIUICHUX TOXUINM
nepepizoM (mepepizaMu).

2.2.2.12 Po3paxyHOK 3a pO3KPUTTSM TPIIIUH, TOXMINX A0 IMO3IO0BKHBOL OCi, Yy pasi Aii KpyTHUX MOMCHTIB BUKOHYIOTh Ha OCHOBI
PO3paxyHKOBOI MOJeNi (MofieTIel) MPOCTOPOBUX MEPePi3iB, MPUIMAIOUH 332 PO3PAXyHKOBE 3HAYCHHSI MAKCUMAIIBHY IIUPUHY PO3KPUTTS
MIPOCTOPOBOI TPILIIMHH, SKa 30iraeThCs 3 IepepizoM, 0 PO3TILAAETHCS, Y MICIIIX MTEPETHHY MOIIEPEYHOi Ta Ha PiBHI OCI CTPIKHIB
HIDKHBOTO PSITy TO3IOBKHBOI apMaTypu. [Ipu 1iboMy MaroTh OyTH pO3IISHYTI yCi MOMKIIHBI TIOJOXKESHHS IIPOCTOPOBOTO TIEpepisy.
Hanpyxenns y nonepeuHiil i mo310BXHiN apMaTypi y IpOCTOPOBOMY Tepepi3i 3 TPILIMHOIO CIIiJ] BU3HAYATH, BUXOISYH 3 PIBHIHb
piBHOBAr# (MOMEPEYHHUX CHJI, MO3IOBXKHIX CHJI, MOMEHTIB Y IUTONIMHAX, TapalieNIbHIi Ta HOpMaIIbHIH MO370BXKHIN 0Ci) y nepepisi, 1o
PO3TIIAIAEThCS, JliarpaM cTaHy OETOHY 1 apMaTypH, YMOB Jie(hopMyBaHHS KOHCTPYKIIii a00 11 YaCTHH, pO3AUICHUX IPOCTOPOBUM IIEpepizoM
(nepepizamn).

2.2.2.13 Jledopmariii 3a51i300e TOHHUX KOHCTPYKIIIH (MTPOTHHHU, KYTH HAXHITy, ICPEMIIIIEHHS 1 KOJIMBaHHS) CJIiJ] BU3HAYATH 3a POpMyIaMu
OyniBeNbHOI MEXAHIKHU 3a 3HAUCHHSMH KPUBU3HHU, BITHOCHUX JedopMarliif abo 3a iHIINX MapaMeTpiB )KOPCTKOCTI KOHCTPYKIIH,
o0uucnennx 3a aeopMariiiiHuM MEeTOIOM 3 ypaxyBaHHSIM HassBHOCTI TPIIIKH 1 HeNMiHIMHMX Aedopmartiii 6etony i apmarypu. [Ipu mpomy
BEJIMYMHY KPUBHU3HH 1 JeopMalliii 0OYUCITIOIOTH Bifl X MTOYATKOBOTO CTaHY, a 3a HASSBHOCTI MOTIEPEHBLOTO HAPYKEHHS - Bill CTaHY IO
00THCKY.

2.2.2.14 KpuBu3Hy 1 M0o310BXH1 AeopMalii y HanpsIMKy MO3I0BKHBOI OC1 32113006 TOHHUX KOHCTPYKLIH CITiZi BU3SHAYAaTH HAa OCHOBI
€IMHOI 3 PO3PaxyHKOM 32 PO3KPUTTSAM TPIIIMH PO3PAaXyHKOBOI MO HOPMAJIBHOTO MEPEPi3y BUXOAIUH 3 JIHIHHOTO pO3NOALTY
nedopmaliiid 3a BUCOTOIO TIepepi3y, MO PO3MISAAETHCS, CEpeaHiX aedopMarliii 6eToHy 1 apMaTypH Ha JIOBXKWHI TIJSHKA MK TPIIMHAMH,
SIKIIO Taki yTBoprikcs. Hanpyxenns (nedopmariii) y 6eToHi i apMaTypi B HOpMaIbHOMY Tepepi3i CiIil BU3HAYATH BUXOIAYH 3 PIBHSIHb
piBHOBard MOMEHTIB 1 MTO30BXKHIX CHIJ BiJ] 30BHIIIHIX HABAHTAXEHb 1 BHYTPILIHIX 3yCUJIb y Mepepisi, 0 PO3NILAA€ThCS, YMOBU



nedopMyBaHHs Mepepizy y BUMISAL JIHIHHOTO po3Moaiiay cepeanix aedopmalliii 3a BUCOTOI0, JiarpaM cTaHy OE€TOHY 1 apMaTypH, a TaKOX 3
ypaxyBaHHSM TPHUBAJIOl J1ii HABAHTAXEHHSL.

2.2.2.15 Po3paxyHOK OETOHHHX i 3a11300€TOHHUX KOHCTPYKIIiH (CTEP>KHEBUX, INTIOCKHUX, 00'€MHHUX) OMYCKAETHCSI BUKOHYBAaTH METOAOM
ckinueHHHX eneMmeHTiB (MCE). MaTpuirio >KOpCTKOCTI CKIHUEHHHUX €JIEMEHTIB CJIi/T (hOpMYBaTH Ha OCHOBI 3arajbHUX MOJCICH
negopMyBaHHS Ta MIITHOCTi OETOHY 1 3a1i300€TOHY MPH Pi3HUX HAMPYKEHUX CTaHAX KOHCTPYKIii. OcoOMUBOCTI NeopMyBaHHs Ta
pYHHYBaHHS KOHCTPYKIIiH i3 pi3HUM BHUJOM Halpy>KCHUX CTaHIB CJIiJ] ypaXoBYBaTu y (pi3MUHUX CIiBBIAHOIICHHSX, SIKi B1I0OOPaXkKaIOTh
3B'SI30K BiTHOCHUX AedopMalliil Ta HaIPyKEHb.

2.2.2.16 Po3paxyHOK MacCMBHMUX OCTOHHHX 1 321113006 TOHHUX KOHCTPYKIIiif JOMYCKa€THCSI BUKOHYBAaTH METOIOM TEOpii MPY>KHOCTI 3
BHKOPUCTAHHAM OJIOYHOT MOJIEITI.

Sk xpuTepidt BUYepraHHs HECYydJoi 3MaTHOCTI Ta TPINMHOCTIHKOCTI MACHBHUX OCTOHHUX 1 32113006 TOHHUX KOHCTPYKIIH CIIiJT IpUitMaTh
YMOBY JOCATHEHHA JAe(OpMaLisiMu iX BiAMOBITHUX TPAHUYHHUX 3HAYCHb (TPaHUYHUX AePOpMALil €.y Ecyy = -2fcti/Eck TA €L).

VY pasi BUKOPUCTaHHS OJOYHUX MOJICIICH CITijl PO3IISAAATH CUCTEMY OJIOKIB, PO3IEHUX HOPMATLHUMH a00 TIOXMJIMMH TPITHHAMH Ta
KOHTaKTYHOUYHX Mi’K cO00I0 Yepe3 OETOH CTUCHYTOI 30HH 1 apMaTypy pO3TATHYTOT 30HH.

2.3 OcHOBHI 3MiHHI
231 Ha@aHmaOfceHHﬂ ma 6njiueu HaBKoOJIUUHbO20 cepedoeuu;a
2.3.1.1 3azanvui nonosxcenns

HaBaHTa)keHHs Ta BIUIMBH, 110 3aCTOCOBYIOTHCS IPU MPOEKTYBaHHI, Ki1acu(iKyIoTh 3a BianosigHumu yactuamu JJBH B. 1.2-2 ta JIBH
B.1.2-14. ITix yac po3paxyHKy KOHCTPYKIIiii HEOOXiTHO pO3TIIsAaTH HABAaHTAXKECHHS Ta BIUIMBH HABKOJIMIITHHOTO CEPEIOBUINA, SIKi HABEJICHI
B2.1.2.

2.3.1.2 Temnepamypui eniugu
2.3.1.2.1 TeMriepaTypHi BILTUBH ITOTPIOHO BPaXOBYBaTH NPH MEPEBIPIN TPAHUYHUX CTaHIB 3a MPUIATHICTIO 0 CKCILTyaTaIlii.

2.3.1.2.2 TemriepaTypHi BILTHBH HEOOXiTHO aHAJI3yBaTH JIUISl TPAHUYHUX CTaHIB MEPIIOl TPYIH TIIBKHU JIJIS BUMAJKIB, KOJIM BOHU MarOTh
3HAYHHUA BIUTUB (SKIIO 3yCHJUIS Bill BILTUBY TEMIIEPATypH mepeBUIIyroTh 10 % 3aranpHoro 3ycwiuit). B iHIMX BUmaakax ix MOXKHA HE
BPaxOBYBATH 32 YMOBH 3a0e3neueHHsI HeoO0XiaHO1 Hecydoi 3aTHOCTI.

2.3.1.2.3 TemneparypHi BIUIUBH TOTPiOHO BPaXOBYBATH SIK 3MiHHI il 1 BUKOPUCTOBYBATH 3 BiMOBIAHUM Koe(illieHTOM HAaTiHHOCTI.
2.3.1.3 Hepisromiphi ocioanns, nepemiujeHms

2.3.1.3.1 HepiBHOMIpHi OCinaHHA Ta IEPEMINICHHS CTIOPYIH, BUKIUKAHI IIPOCiaHHAM IPYHTIB, HOBHHHI KBaMi()iKyBaTHCS SIK MMOCTiHHA
nist Gy, SIKA B TAKIH SIKOCTI BKIIFOYAETHCS Y CIIOIYYCHHS HABAHTAXKEHb Ta BILTUBIB. SIK 1paBuino, Gg,; BUPAKAETHCS TIEBHOIO CYKYITHICTIO

3HAYCHb, IO BiAMIOBIIAIOTH PiI3HUILIM (Y IOPIBHSIHHI 31 BCTAHOBIEHUM [TOYATKOBUM PiBHEM) OCiTaHb Ta MEPEMILIEHb MiXK OKPEMUMHU
(Gynnamentamu abo iX 4aCTHHAMHU d,; ; (1 O3HAYAE€ HOMEP KOHKPETHOTO (pyHIaMeHTy ab0 HOro 4YacTHHM).

ITpumitka. [Ipu BpaxyBaHHI HEpPiBHOMIPHUX OCiJJaHb MOJKHA BUKOPHUCTOBYBAaTH OOUMCIICHI IPOTHO3HI 3HAYEHHS OCiIaHb.
2.3.1.3.2 BrnmBu HEpiBHOMIpPHUX OCiJJaHb OTPiIOHO BPaxoBYBATH IIPH IEPEBIPI 32 TPAHUYHUMH CTaHAMHM HepInoi i Apyroi rpym.
2.3.1.4 [lonepeoue nanpysiceHHs

2.3.1.4.1 VY uux Hopmax po3misinaeTbes MonepeIHe HANPy>KeHHS JJIs apMaTypH, BUTOTOBJICHOT 13 BUCOKOMIITHOI CTalli (pOTH, KaHATH,
CTPHIKHI).

2.3.1.4.2 Po3mnsgaeThes 1Ba ClIOCOOU TMOTIEPEAHBOTO HANPYKCHHS: TTOTIEPETHE HATIPYKCHHS TTIC)IS TBEpIiHHS OSTOHY (Ha OETOH, 10
3aTBEPAiB) 1 MONEpeHE HANIPYKEHHS apMaTypu 10 OETOHYBaHHS (HATAT Ha yIIOPH).

2.3.1.4.3 Apmarypa Takoxx MOKe PO3MIIIYBaTUCS 3 30BHIIIHBOTO OOKY KOHCTPYKLIT 3 KOHTAKTOM Y IIEBHUX TOYKaX 4epe3 MpUCTpoi 11
BiJITSITHEHHSI 1 aHKEPYBaHHSI.

2.3.1.4.4 [lonoxxeHHsI CTOCOBHO TOINEPEIHBOT0 HAMPYKEHHS HaIal0Thes y 3.3.

2.3.2 Bracmueocmi mamepianie i 6upooie



2.3.2.1 Veaoxa i nos3zyuicmo

2.3.2.1.1 Ycaaka i moB3y4iCTb OETOHY - i€ XapaKTEPUCTUKH, 110 3aJIeKaTh BiJl 4acy. IX BIUIMBH, SIK PaBUJIO, MOTPIOHO BPaxoBYBaTH AJIs
MEepeBipKY TPAHUYHUX CTAHIB 3a MPUAATHICTIO 10 eKCILTyaTaii.

2.3.2.1.2 [l TpaHUYHUX CTaHIB MIEPIIO] IPYNHN BIIMBH YCAAKH 1 IIOB3YYIOCTI MOTPIOHO BPaXOBYBAaTH, SKIIO BOHH € CyTTEBHMHU.

2.3.2.1.3 [Ipu BpaxyBaHHi MOB3y4OCTi ii pO3paxyHKOBHIA BIUTHB ITOTPIOHO OIIHIOBATH ISl CTIOJTyYEHHS KBa3iMOCTIHHUX BILIHBIB,
HE3aJIe)KHO BiJl pO3PaxyHKOBOTO BUIAKY, IO PO3IISAAETHCS, HAIIPHKIIA/, TOBTOTPUBAIIIHA, KOPOTKOTPUBAIIMHA UM aBapiHHUI.

[Ipumitka. Y GUIBIIOCTI BUNAMKIB BILTUBH ITOB3YyYOCTI MOYKHA OI[IHFOBATH MPH MOCTIHHUX HABAHTAXKCHHSX 1 CEPEIHIN BEIMIHHI
MOTIEPETHBOTO HAIPY KCHHS.

2.3.3 Jledhopmauii 6emony

2.3.3.1 Hacniaxu gedopmaltii, CHpU4UHEHOI TEMIIEPATyporo, IOB3YYiCTIO 1 yCa K00, MOTPiOHO BpaXOBYBaTU Y po3paxyHKax i3
JOTPUMAHHIM HACTYITHHUX ITPABUIL:

- MiHiIMi3yBaTH AedopMmallii i yTBOPEHHS TPIINH, CHPUYNHEHUX TIOYaTKOBUMH MEPEMINICHHAMH, TIOB3YYICTIO 1 YCaIKOI0, IUITXOM
miadopy ckiaay OETOHHOT CyMili;

- MiHIMI3yBaTH OOMEXEeHHS Je(opMaIlii IIJISIXOM BiAMOBIAHOTO 008 JHAHHS OIOP 1 3'€IHAHb;
- 332 HasIBHOCTI 0OMeXkeHb 3a0e3IeuyBaTi BpaxyBaHHs 1X BILIMBY IIPH MPOEKTYBaHHI.

2.3.3.2 [Ins KOHCTPYKIIii OyniBellb BIUTHBH TEMIIEPATypH Ta YCAIKH MOXKHA HE BPAaXOBYBATH y 3arallbHOMY PO3PaxyHKY 32 YMOBH, IIIO
3'€eJHaHHSA 31ICHIOIOTBCS Ha MEBHIN BiACTaHi djj;,;, AKa 3a0e3rneduye po3nois KiHlueBux Aedopmauiil. Benuunna dj ;,; 1719 MOHOMITHUX

KOHCTPYKLiH pekoMeHnyeThes 30 M. J{ist 30ipHHX 3213006 TOHHIX KOHCTPYKIH IS BENUYHHA Moxe OyTH Oubinoro. [Ipu BemwdauHi df

110 TIEPEBHUIIY€ BKa3aHy, HEOOXiqJHO BpaxyBaTH BILIMB Ha HANpPY)KEHO-Ie(hOPMOBAHHI CTaH KOHCTPYKIIH TeMIIeparypH, YCaIKH Ta
MOB3YYOCTI.

2.3.4 I'eomempuuni oani
[IpaBuna s reomerpuuHux nanux Haseneniy JICTY b B.2.6-2.
2.3.5 /looamkosi eumozu 00 6ypoHadusHuX nanib

2.3.5.1 HeBu3HaueHOCTI, HOB'A3aHi 3 MONEPEUHUM HepepizoM OypOHAOUBHUX MaJlb 1 TEXHONOTIT OETOHYBaHHS, IOBUHHI OyTH B MEXax,
JTOMYCTUMUX JJISI IPOCKTY.

2.3.5.2 'V pa3si BiACYTHOCTI {HIIHUX IOJIOKEHB Y MPOEKTHUX PO3paxyHKax OypoHAOMBHMX ITaNb, YIAIITOBAHUX i3 BIIIYYCHHSIM 00CaHUX
TpyO, IPUHMAIOTHCS HACTYIIHI X JTiaMeTpu:

- AKIIO dyypp < 400 MM, d =dypm - 20 MM;
- aximo 400 MM < dj,,, < 1000 MM, d=0,95dy,om
- AKIIO dyy05, > 1000 MM, d = dypm - 50 MM,

e dyom - HOMIHAIBHHH AiaMeTp madi.

2.4 IlepeBipka 3a MeTO0M YACTKOBHMX Koe(ilieHTIB HaaIiTHOCTI
2.4.1 Koegpivienmu naoiiitnocmi o1a mamepianie

[Ipu nepeBipLi rpaHUYHUX CTaHIB HEOOX1IHO 3aCTOCOBYBATH KOe(illieHTH HaIIHHOCTI AJIS MaTepiaiiB y¢,yct 1ys

PexoMeHnmoBaHi BeIMUUHH Y.,Yct iys HaBeneHi y Tadmumi 2.1. 111 3Ha4eHHsT He BUKOPUCTOBYIOTHCS IPH MEPEBIpIli BOTHECTIHKOCTI, JJIs

sikoi He0OXiJTHO BUKOPHCTOBYBAaTH BKa3iBKH, HaBezeHi B JIBH B. 1.2.-7 ra JIBH B.1.1.-7.

Tadmuus 2.1 - Koedinientn HamiiHOCTI MaTepiaiB [UIg TPAaHUYHUX CTaHIB

IHepma rpyna Apyra rpyna




Bua marepianxy ye yet s ye,yet vs

BeToH KOHCTPYKITITHHI BaYKKHH Ta JISTKHHA 1,3* 1,5/1,3" 1,0%*
CrpkHeBa apMmatypa kinaciB: A 240C*** 1,05 1,0
A400C, A-IIT giamerpom, mm: 6-40 1,10 1,0

A500C miamMeTpoM, MM:

8-22 1,15 1,20 1,0 1,0
25-32

A600, A600C, A600K, A800, ASOOK, ASOOCK, 12 L0
A1000 ’ ’
[potsHa apmarypa Kiiacis:

Hpit B, Bp 1,25 1,20 1,0 1,0
B500

Apwmarypui kanatu K-7 ta K-15 1,2 1,0

*) Y daucenpHUKY HaBeNeHI KOe(ilieHTH HaAIHHOCTI Y., IPU IPU3HAYEHHI f1.1 . 05 (Ta0n. 3.1), y 3HAMEHHUKY -KOeilieHTH

HAIIHHOCTI Y, ipy Nipu3HadeHHi fctd.0.95.

**) [Ipu aBapiiiHUX HAaBaHTKEHHIX NPUHMAIOThCA Taki Koe(ilieHTH HAAIHHOCTI MaTepiaiiB [y PO3paxyHKy 3a MepIIO0
TPYIOI0 TPAaHUYHUX CTaHiB:Y - 1,00, y. - 1,00, v, =1,00.

***¥) ApmarypHuit mpokat knacis A 240C, A400C, A500C, A600, A600C, A600K, A800, ASOOK, ABOOCK, A1000 3rizHo 3
JCTYVY 3760.

Jlpit B i B, 3riano 3 TOCT 7348 (CT C3B 5728).

Crajp rapsraekarana JUisi apMyBaHHs 3a1i300eTOHHUX KOHCTpYyKIii A-1T11(A400) 3rigHo 3 TOCT 5781. Crans mis
apmyBanHs 6etony B500 3rimgno 3 JICTY ENV 10080. Kanatu cranesi apmarypui K-7 3rigao 3 TOCT 13840

Benmanna xoedimieHTa vy, mpu3HaYCHA BUXOIIYM 13 3HaUECHHA Koe(ilieHTa Bapiarii MitHOCTi 6eToHy Ha cTHCK 13,5 %, Ha po3Tsr y,; - 15
%, st crani yg - Bix 7 mo 10 %. [Ipu BinmoBiqHOMY KOHTPOJII SIKOCTI MOJKHA MTpHAMAaTH (HaKTHIHI KoeDiIlieHTH Bapiallii, 1o He OXOIUICH]

KOHKPETHUMHU MOJIOKCHHAMHU UX HOpM.

2.4.2 Cnonyuennsa Haganmaxcenv ma 6naueie

3aranpHi apaMeTpH CIIOIYYCHHS HABaHTA)XCHb Ta BILIUBIB JIJIsl TPAHWYHHUX CTaHIB IepIioi Ta apyroi rpyn HaBeneHi y JIBH B. 1.2-2. Jlo
KOHCTPYKIIii HEOOX1THO MPUKIJIAaTH MEHITY a00 OiIbIy PO3paxyHKOBY BEJTUUMHY (3aJI€)KHO BiJ] TOTO, SIKe 3HAYCHHS i€ HECTIPUATIUBO)
KOKHOTO IMOCTIHHOTO HABAHTAKECHHS YU BILIHBY.

2.5 IIpoekTyBaHHS 3 BUKOPUCTAHHAM BUIIPOOYBAHb
ITpoexTyBaHHs KOHCTPYKIiif a00 eIeMEHTIB MOXe CYIPOBOKYBAaTHUCS BUIIPOOYBAaHHIMU.
2.6 /lonaTkoBi BUMOT'H 1JIS1 OCHOB

2.6.1 Y Bumaskax, KOJIM XapakTep B3aeMojii "0CHOBa-cIIopy/a" 3HaYHO BIUIMBAE HA PE3yJIbTAaT BIUIUBIB Y CIIOPY/i, HEOOX1THO BpaXOBYBaTu
BJIACTUBOCTI IPYHTY 1 BILUTUB B3a€MOIIi 3TiJHO 3 YAHHUMH HOPMATUBHUMH JJOKYMEHTAMHU.

2.6.2 SIkio MOXIIMBI HEPIBHOMIPHI OCIJITaHHS, TO X BIUTMB Ha KOHCTPYKIIi MOTPiIOHO TIEPEBIpSTH.
2.6.3 3anizobeToHHI PpyHIaMEHTH IOTPIOHO KOHCTPYIOBATH 3 ypaxyBaHHSAM BUMOT YNHHUX HOPMATHBHUX JIOKYMEHTIB.

2.6.4 'V BiOmoOBiAHMX BUMAAKaX PO3PaxXyHOK MOBUHEH OXOIUTIOBATH BILIMBH TaKHX SIBHIII, SIK IPOCITAHHS, 3AMMAHHS, 3aMEP3aHH,
BiJITaBaHHS, €PO3it0 TOMIO.



3 MATEPIAJIN
3.1 beron
3.1.1 Miynicmo

3.1.1.1 MiuHicTs 6€TOHY Ha CTUCK BU3HAYAEThCA Yepes Kiacu MiltHOcTi 6eToHy C, sIKi MOB'SI3aHi 3 XapaKTEPUCTUYHOIO KYOHKOBOIO
MILHICTIO {4 .yype TAPAHTOBAHOKO 3 95 % iIMOBIpHICTIO.

3.1.1.2 Kimacu minHOCTi y manux HopMax IpyHTYIOThCS Ha XapaKTepeCTHYHIA KyOMKOBil MIHOCTI fck, cube, Bu3Ha4YeHi Ha 28 100y 3
MaKCUMalbHUM 3HadeHHSIM C,,, = C50/60 1 3 cratucTryHoIO 3a0e3nedeHicTio 0,95. Jlo HakoMUeHHS AOCTATHBOI I HOPMYBaHHS 06a3u

JaHUX 00 (13UKO-MEXaHIYHUX XapaKTepucTHK OeToHy kiaciB C55/70-C100/115 BukopuctanHs iX y IpakTUI NPOEKTyBaHHA Ta
OyZiBHHIITBA MOXKJIIMBE 32 YMOBU BUKOHAHHS €KCIIEPUMEHTAILHUX JOCHIIKEHb, BUKOHAHUX 0a30BOI0 OPraHi3alli€lo 3 HayKOBO-TEXHIYHOI
JISUTBHOCTI 3T1JTHO 3 3aTBEPKEHOI0 PO UIEHUM MiHICTEPCTBOM ITPOTPAMOIO.

3.1.1.3 XapakrepucTtuuHi 3Ha4eHHS MiltHOCTI fck, ;. 1 BIIMOBIIHI MEXaHIUHI XapaKTEPUCTUKN OESTOHY, HEOOX1THI JJIsl IPOCKTYBAHHS,

HaBejieH1 y Tabmmmi 3.1.

3.1.1.4 YV neBHHX BUIIaAKaX (HAIPUKIAM, IONEpPEIHE HAIPY>KSHHS ) TOIITFHO BH3HAYATH MILHICTh OETOHY Ha CTUCK Y Bili 0 abo micist 28
10 Ha OCHOBI BUNPOOYBaHHS 3pa3KiB, 0 30epiraanuch B yMOBaX, BiAIMIHHUX BiJ BU3HaYeHuX 3rimHo 3 OCT 10180.

3.1.1.5 MinHicTs 6€TOHY Ha PO3TST IPYHTYETHCS Ha HAHOLIBIINX HAPYKECHHSX, 1110 BUHUKAIOTH MIPH PO3TATY, 1 MOXe OyTH BU3HaUYEHA
yepes Ki1ac HOro MiIfHOCTI.

3.1.1.6 V pasi Bu3HaYEHH: ONOPY Ha PO3TAT YePe3 MILHICTh Ha PO3TAT IIPH PO3KOIIOBAHHI f ¢4 o) BIIOBI/IHE 3HAYCHHS OCBOBOI MILIHOCTI

Ha po3Tsr fct MoXke MPUAMATHCE, SIK:
T =ﬂ=9fcr,sp ; (3.1}

3.1.2 Mooyne npyscnocmi 6emony

3.1.2.1 IpyxHi nedopmariii 6eToHy y 3HAUHIN Mipi 3aJeKaTh BiJl HOro ckiaay (0coONMBO 3aOBHIOBAYIB). BemuunHu, 110 HaTal0ThCs Yy
1x Hopmax, HOBHHHI po3miisiiaTics SK BiITOBIIHI JUIA 3arajibHOTO 3acTocyBaHHs. OfHaK, BOHHM MOXXYTh KOHKPETHU3YBaTHCS, SKIIIO
KOHCTPYKIis Oy/ie Yy TIIHBOIO 10 BIIXWJICHB BiJl IUX 3araJlbHUX 3HAYCHB.

3.1.2.2 Moxyns npy>XHOCTi OETOHY 3aJIS)KUTh BiJl MOAYJIIB NMPY>KHOCTI HOTO CKJIaJIOBHX. BinmoBiaHi 3HAYEHHS MOAYIS IPY>KHOCTI £y,
BEJMYMHA TAHTCHCIB KyTa ciuHOI Mix 6, = 01 0,3 f.,, U1 O€TOHY Ha KBapIIOBUX 3aIOBHIOBAaYAX HaBezeHi y Tabmumi 3.1. J{ns

3allOBHIOBAYIB 13 BalHAKY 1 MilJaHWKA 3HAUE€HHS MOJYJIsl IPY>KHOCTI HeoOXiJHO 3HMKyBaTu BianoBigHo Ha 10 % 130 %. dns
3alIOBHIOBAYIB 13 0a3aibTy 3Ha4YCHHS E.,;,, HeoOxiqHo 30inburyBatu Ha 20 %. Benmunna 0,3f.,, 11 BusHaueHHs E ., € HAOMIKEHOIO.

3.1.2.3Koedinient [lyaccona Moxke mpuiiMaTHCs TAKUM, 110 TopiBHIOE 0,2 TIpW piBHI HANPYKEHb, SIKi HEe epeBUITYIOTH 0,5 f g st

OeroHy 0e3 TpimuH, i 0 - 11T OETOHY 3 TPIIIMHAMHU.
3.1.2.4Y pasi BiICyTHOCTI GiIbII TOYHUX JAHHX KOe(illieHT TiHIHOro TEIIOBOTO PO3IIMPEHHS MOKHA npHitMary 1x107 C1,

3.1.3 Ioe3yuicme i ycaoka

3.1.3.1 ¥ psni BUnaaxiB HeoOXiMHO BPaxOBYBaTH BIUIUB YCaJIKU Ta IOB3y4OCTi OCTOHY, SIKUil 3aJIEKUTh BiJl BOJIOTOCTI HABKOJIUITHHOTO
CepesIoBHINA, PO3MIPIB €NIEMEHTa 1 CKJIay OSTOHY, TPHBAJIOCTI Ta BETMYWHU HaBaHTakeHHs. Ha moB3ydicTh TaKoXK BIUIMBAE Bik OETOHY B
MOMEHT IPHUKJIaTaHHI HaBAHTAKECHHS.

3.1.3.2 KoeoimieHT MOB3Y4OCTi ¢(?, f() MOB's13aHUH 3 E,, TAHTCHIIAIEHIM MOIYJIEM, IO MOXKE TpUAMATHCh K 1,10 E,,.

3.1.3.3 Jlepopmarrist moB3y4OCTi OETOHY €. (0, f) AT ¢ =00 MpH MOCTIMHUX HATIPYKEHHAX CTUCKY O, MPUKIIAICHUX J0 OSTOHY Y BiIli #),

MpeaACTaBJICHA BUPA30M:

3.1.3.4 Slkmo HanpyXeHHs CTHUCKY OETOHY Y Billi #) nepeBuIytoTh BenuunHy 0,45 f (o), To moB3y4icTh Tpeba po3MIsAaTH K HETiHIiHY.

Taki BHCOKI Halpy>KeHHS MOXyTh BUHUKATH Y Pe3yJbTaTi ONepeaAHbOT0 HalpY>KeHHs, HaPHUKIIa, y 30ipHIX eJleMeHTax Ha piBHI
MIPUKJIACHHS HAIPYXeHb. Y TaKuX BUMAJKaX Koe(ilieHT HeJiHIMHOT MOB3y4OCTi MOXKHA BU3HAYATH TaK:



(pﬁ"(m,rﬂ}=¢p(m,.fn)exp[l,5{kﬂ—{! 45)] (3.3)
oe g (oo, tg) - koedilieHT yMOBHOI HENiHIHHOI TOB3YYOCTI, 10 3aMiHsAE ¢ (0, ¢p);

K, - CIIIBBIHOIICHHS "HANPYKEHHA-MIIHICTE" G /fr (1), 1€ O, - HATIPYKEHHSI CTHCKY, a f.,(tg) -cepenHs MilHICTh OETOHY Ha CTHCK Y

MOMEHT HaBaHTaXKCHHS.
3.1.4 3anexcuicmov nanpyosicenns-oegopmayii 011 HENHIUHUX PO3PAXYHKIE KOHCMPYKYIll

3.1.4.1 Y 3aranpHOMY BHIIAJKY JUIS BU3HAYEHHS HECY4ol 34aTHOCTI, KpHBU3HH, IIEPEMIIlIeHb, IEPEPO3NOALTY 3yCHIb Y CTATHYHO
HEBU3HAUYEHUX KOHCTPYKILIAX HEOOX1THO BUXOIUTHU 3 HAPYXKEHO-Ae(HOPMOBAHOIO CTaHy 3a/1i300€TOHHUX Mepepi3iB, BU3HAUEHOTO Ha
OCHOBi BUKOPHCTaHHS HETHIHHOI AiarpaMu HanpyxeHHs-aedopmanii. 3aIeXHICTh MiX O, 1 € TOKa3aHa Ha PUCYHKY 3.1 (Hampy>KeHHS

CTHCKY Ta Jie(opMallisi CKOPOUSHHS MMOKa3aHi B a0COIIOTHUX BEIMYMHAX ) IS KOPOTKOTPHUBAJIOTO OCHOBOTO HAaBaHTaKEHHS, 1110
OTIMCYETHCS piBHSAHHAME THITY (3. 4) abo (3.5):

G, i .‘t‘n—‘qz
Sy 1H(k=2)n

(3.4)

e M=ec/ect,

€1 - Aedopmaris Ipu MaKCUMaJIbHUX HAPYKEHHSX IIPHU PO3PAXYHKY 3a MEPILIO0 IPYHNOIOIPAaHUYHUX CTAHIB IPUMMAETHCS €. g, 32

JPYTOIO IPYTIOK0 TPAHMYHUX CTAHIB - £¢1 ck-
(tabmnus 3.1); k =LOSE g X €l cd L feq k=1 05E i XEc) ck /fek, prism BIATOBIIHO PU PO3PAXYHKY 3a HEPLIOKO i

JIPYyTOI0 TpylaMy TpaHUYHUX CTaHIB.

« 5

k [ =

Oc =Jﬂmm}k2am - (3.5)
=1

ne ak - xoe(illieHTH MOJIHOMA, SKi BU3HAYAIOTHCS 3 BAKOPUCTAHHSIM MapaMeTpiB, HABEICHUX Y
tabmui 3.1. JIist po3paxyHKiB 3a IBOMa TpyliaMH TPaHUYHUX CTaHIB 3HAYCHHs KoeimieHTiB ak HaBeneHi B mogarky /I.
Bupasu (3.4) i (3.5) cnpaBennuBi npu 0 < |¢o| < |ecy1l, A€ €47 - HOMIHABHI TpaHUYHI NedopMairii OeTOHY.

Tabmuug 3.1 - XapakTepUCTHKH MIITHOCTI 1 Ae(hOpMaTUBHOCTI OETOHY

Kuac minnocTi 6eToHy AnajiTHYHA
C8/10 | C12/15 | C16/20 | C20/25 | C25/30 | 30135 | C32/40 | C35/45 | C40/50 | Cas/55 | Cs0/60 | 221EHICTS/
MOACHEHHHA

fck. cube.
(Mt 10 |15 20 25 30 35 40 45 50 55 60

5 fem.cube =fck.
f;’fﬁc” “ 113 19 25 32 38 45 51 58 64 71 77 cube 1 (1-
(MlIa) 1,64V )% )
Jek prism 4 o1y 15 185 |22 25,5 29 32 36 395 |43
(MHa) b b 2 b
fed (MITa) 6,0 [ 8,5 11,5 |145 |17 195 |22 25 275 |30 33 fed =fck/ ye
fu(MITa) (12 | 1,6 1,9 22 2.6 2.8 3.0 32 35 3.8 4.1
fetk 0.05 fetk. 0.05=0,7
(MITo) 08 |11 13 15 1.8 2.0 2.1 22 25 2.7 30 {75 9% ansipe




fetk. 0.95 1,6 2,0 2,5 2,9 34 3,6 3,9 4,2 4,6 4,9 53 fetk. 0.95=1,3

(MIla) frtm 95 %
BUOIpKH

Ecy (I'Tla) |18 23 27 30 32,5 [345 36 37,5 39 39,5 40

Eck (I'Ma) |15 20 23 26 29 31 32 34 35 36 37

E.q(IMa) (12,6 [163 |20 23 25 27 28,5 [30,5 32 33 34

ecl.ck(0/00) | 1,57 | 1,61 1,66 1,71 1,76 1,81 1,86 1,90 1,94 1,98 2,02

ecled(®oo) [ 1,56 | 1,58 [162 |1.65 |1,60 [1,72  |1,76 |1,80 1,84 [1,87 [191

‘fo)’l KO 1450 |a40 |415 [385 [355 [325 [3.00 [283 [263 [250 |240

3333; « 3,75 (3,70 3,59 [3.44 [328 [3,10 293 |22 |257 [243  [229

ec3.ck (0/ o3,

1 2 1 4 |1 1,1 1,1

00) 0,50 0,55 |065 [071 076 |08 091 09 03 10 16| ek

gc3. cd

000) 048 (0,52 [058 |063 |068 072 077 083 |086 [091 097 |ec3.cd=fe/Ecd

ek (N 405 1396|373 [346 (320|293 |270 |255 |237 |225 |20 |FUICkT09

00) ecul ck

(0/00) 338 (3,33 (323 |30 [3,00 |28 264 245 |231 [2,19 2,06 Scu?. cj = 0,9
ECUL, C

*) - BeTUYUHH [}, cyyhe B TAOIMHI HABEICHI BIXOIUH 31 3HAUECHHS KoedirieHTa Bapiamii V., skuii gopiBHIOE 13,5 %.

f}. -if;m |

E..=tan a

&l Eeni E.

Pucynoxk 3.1 - [liarpama HanpykeHHs-Iedopmailii 6eToHy

3.1.4.2 Mox1Be BUKOPUCTAHHS 1HIIOT 3aJIe)KHOCTI Hanpy>keHHsI-eopmallii, sSIKIIO BOHA HAJIE)K HUM YHHOM MPECTABIISAE XapaKTep
poOoTH GETOHY, IO PO3TIIATAETHCS.

3.1.5 Po3paxynkosea miynicmo 06€moHny Ha CMUCK i po3msa2

3.1.5.1 Bennumnna po3paxyHKOBOT MIITHOCTI OETOHY Ha CTUCK BU3HAYAETHCA, SK:

fcd' ="Iccf;~k ';T; 2 ‘.36}



Ie Y. - KoedilieHT HaAiiHOCTI qyig 6etony (2.4.1);

O¢e - KOCQIIIEHT, TII0 BPaXOBYE BILTUB HA MIITHICTh OSTOHY MPU CTUCKY TPUBAJIOCTI Jiif Ta HECTIPUATINBUX BIUTHBIB, IO BUKJIMKAHI

CrocoOOM MPUKITAJaHHS HABAHTKEHHS.

Benuuunna o, Moxe 3MiHIOBaTHCS B Mexkax Bijg 0,8 1o 1,0. PekomennoBaHNM € 3HaYSHHS O = 1,0.
3.1.5.2 BenuuuHa po3paxyHKOBOT MIIIHOCTI OETOHY Ha PO3TAT BU3HAYAETHCS, K

—'rcnf =0t St 0,08 [ Ters (3.7}
e Yq - kKoedimieHT HagiitHOCTI 1715 OeTony (2.4.1);

O¢t - KOG(DILIEHT, 110 BPaXOBY€ BIUIMB HA MILIHICTh OETOHY IIPU PO3TATY TPUBAIOCTI il Ta HECHPUATIMBUX BIUIMBIB, IO BUKIMKaHI

croco0OoM MpHKITaIaHHS HaBaHTaXKCHHS. PekoMeHIoBaHUM € 3HaueHHS a; = 1,0.

3.1.6 Cnpowieni 3anexcnocmi nanpysrceHHA-0ehopmayii 6emomy 01 po3paxyHKy KOHCHMPYKUYiil

3.1.6.1 /15151 po3paxyHKy 3a/1i300€TOHHUX KOHCTPYKIIiif MOXYTh OyTH BHKOPHCTaHI CIPOIIECHI AiarpaMHy 3aJIe)KHOCTI HAIIPY>KCHHSI-
nedopmailii 0ETOHY, SKIIO BOHH € €KBIBAJCHTHUMH a00 OiIbIII KOHCEPBATUBHUMH (PE3yJIbTAaTH PO3PaxXyHKIB JArOTh OUTBIIMIA 3a1mac) Hixk
BU3Ha4eHi y 3.1.5, HanpuKiIa, ABOIIHIMHA, IO MTOKa3aHa Ha PUCYHKY 3.2, i3 BEIHYHHAMH €3 Ta £, 3 3TiOHO 3 Tabimero 3.1.

3.1.6.211pu BUKOHAHHI IEPEBiPOYHUX PO3PAXyHKIB MPSIMOKYTHHX IepepiziB a00 OIM3BKUX 10 HUX MOXKHA MPUILYCKaTH piBHOMipHHI

XapakTep po3Moily HOpMAJIbHUX CTUCKAIILHUX HANpPYXKEHb Y CTUCHYTIH 30H1 (prcyHok 3.3). Koedinient A = 0,8 BU3HaYa€ pO3paxyHKOBY
BHCOTY CTUCHYTOI 30HH, KOS(ILIi€HT 1) BU3HAYA€E BILTUB Pi3HUX (PaKkTOPiB HA MIIHICTH OETOHY. PeKOMEHIOBaHOO BEMUUUHOIO € 1) = 1,0.

O |

Sk

Jed

e

&

Eetcd  Eolok Ended Eendok

Pucynoxk 3.2 - J/[poniHiliHa 3aJIeXKHICTh HanpyXeHHs-Aedopmarrii 6eToHy
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Pucynox 3.3 - PiBHOMIipHHIT XapakTep po3NOAiTy HAIpPyXeHb Y CTUCHYTIHN 30H1



3.1.7 Bemon npu 0808ichomy cmucky

3.1.7.1 JIBoBicHMI1 CTUCK OETOHY BUKIIMKAE JEsIKY 3MiHY (DaKTUYHOT 3aJIeKHOCTI Harpy>kKeHHs-1edopMallii: 1oCcsIracTbcs BUIIA MILIHICTbD
Ta OLTBII KpUTHYHI Aedopmartii. IHIIT OCHOBHI XapaKTEpUCTHKU MaTepially MO>KHA TPUHMATH ISt pO3paxyHKy 0e3 3MiH.

3.1.7.2 3a BizcyTHOCTI OiNBII TOYHUX JAHUX JOIYCKAETHCS BUKOPHCTOBYBATH 3aJICKHICTh HANIPYKCHHS-AedopMarii, Toka3aHy Ha
pucyHKy 3.4 (nedopmailii CTUCKY BioOpakeHi TO3UTUBHUMH ), TIPH 301ILIIICHHI HOPMAaTHBHOTO OTOPY 1 tedopMartii 3riqHo 3
3aJIe)KHOCTSIMU:

2
i =f1_k(l,ﬂ+i,58n2 1y -115(oy 11,) J ma 0<o,/f, S10f, ., (3.8)
€e3e =Soke ! Eop s (3.9)
Ecu]lc IEcuj ¥ E3IU:I

Je 02 - (paKTU4HI MONEPEUH] HAPY>KEHHS CTUCKY Y 3araJIbHUX KOOPJUHATAX, BUKINKaHI OOTHUCHEHHSM, a €¢3, €cy3 Ta Eck MpUMaoThCs

3a Tabmuiero 3.1. OOGTHCHEHHS MOYKHA CTBOPUTH BIATIOBITHIMH 3aMKHYTHMH 200 IIEPEXPECHUMHU B'S3IMH.
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Pucynok 3.4 - 3anexxHicTs HanpyxeHHs-IedopMallii 0eTOHY pu IBOBICHOMY CTHCKY
3.2 Apmarypa
3.2.1 3acanvhi nonosxcenns

3.2.1.1Hmx4eHaBeeHI BUMOTH, SBJISIIOTH COOOI0 OCHOBHI MOJIOXKEHHS 1 TPaBUIIa st apMaTypu y (opMi CTPIDKHIB, MPYTKIB IIIAAKOTO
KpYIJIOTO IPOKATY, 3BApHUX CITOK. BOHM HE pO3MOBCIOMKYIOTHCS Ha CTPHIKHI 31 CIIeialbHUM TOKPUTTSM.

3.2.1.2BuMoru 10 XapakTepUCTHK apMaTypH 3aCTOCOBYIOTHCS SIK JI0 MaTepiaily, pO3MIIEHOTro Y OETOHi.

3.2.1.35Ik1mo BUKOPUCTOBYEThCS iHIIA apMaTypa, He pernamenroana JICTY 3760, TOCT 5781, TOCT 10884 ta JICTY ENV 10080, to ii
XapaKTePUCTHKH MOTPIOHO MEePEBIpATH HA BiNOBIAHICTH 3.2.2-3.2.6.

3.2.1.4Heo0xinHi i po3paxyHKy XapaKTEpPUCTUKU apMaTypH IMOTPiOHO MEepPeBipsATH Ta BU3HAYATH 3a JIOTIOMOTOI0 BUIIPOOYBaHb 3TiIHO 3
YUHHUMH HOPMATHUBHUMH JTOKYMEHTaMH.

3.2.15 Jliist apMyBaHHS 3a1i300€ TOHHUX KOHCTPYKIIIH CJIiJi BUKOPUCTOBYBATH apMarypy, SKa BiAMOBiJa€ BUMOTraM YHHHUX
HOPMAaTHBHUX JOKYMEHTIB.

ApMatypy JUIst 327113006 TOHHUX KOHCTPYKIIIH MOMUISIOTh HA TaKi BUIU:



- rapsiYeKaraHy ajgKy Ta HepioJuuHOro npodisito 3 MOCTIHHOIO Ta 3MIHHOIO BUCOTOIO BUCTYIIB (BIANOBITHO KiJIbIIEBOI Ta Cepronoaionoi
¢dopmn) niamerpoM Bix 5,5 MM 10 40 MMm;

- TEPMOMEXaHI9HO 3MII[HEHY IEePiOANTHOTO MPO(LITIO 3 HOCTIIHOIO Ta 3MIHHOIO BUCOTOIO BUCTYIIB (BiAIIOBITHO KiIBIIEBOI Ta
ceprionoaioHoi hopmu) niamerpom Big 6 MM 10 40 MM;

- X0JIOMHOAE(POPMOBAHY EPIOAMIHOTO TPOPiTto AiaMeTpoM Bix 3 MM a0 12 MM;
- apMaTypHi KaHaTH JAiaMeTpoM Big 6 MM 10 15 MM;

3.2.1.6 OCHOBHHM TIOKa3HUKOM SIKOCTI apMaTypH, KW BCTAHOBJIFOETHCS TIPH TIPOCKTYBaHHI, € KJIac
apMarypu 3a MILHICTIO Ha PO3TAT, IKUH O3HAYAIOTh!

- A - 14 rapsiYeKaTaHoi Ta TEPMOMEXaHIYHO 3MILHEHO1T apMaTypH;
- B - 1151 xononHoaepopMoBaHoi apMarypu;
- K - nns apmarypHuX KaHarTiB.

Knacu apmatypu 3a MinHicTIO Ha po3Tsr A, B i K BignoBigatoTh rapaHTOBaHOMY 3HAaUE€HHIO MEKi TEKY4OCTi (3 OKPYIJIEHHSIM) 3
3ab0e3mneucHicTio 0,95.

Kpim ToT0, y HEOOXiJTHUX BUITaJKaX J0 apMaTypH Mpe sBsS0Th BUMOTH 3 JIOATKOBUX TIOKa3HUKIB SIKOCTi: 3BapIOBAaHOCTI, TUTACTUYHOCTI,
XOJIOZOCTIMKOCTI TOLIO.

3.2.1.7 JIns 3BU4aiiHUX 32113006 TOHHUX KOHCTPYKIIIH, SIKi IPOSKTYIOTh Y BIAMOBIAHOCTI 3 BUMOoraMu Iux Hopwm, citif nependadartu
apMarypy:

- magxy knacy A240C;
- nepioguyHoro npodinro kiacis A400C, AS00C, B500.

Jl1s1 monepeaHbO HEeHANPYXKEHUX 3113006 TOHHUX KOHCTPYKIIiH apMaTypy, IKy BCTAHOBIIOIOTh BiANIOBITHO 10 PO3PAXyHKY, CIIif
MepeBayKHO MpHiMaTy nepioguaHoro mpodimo kmacie A400C i A500C, a Takox apmarypy kiacy B500 y 3BapHux citkax i kapkacax. [Ipu
OOTpYHTYBaHHI €KOHOMIYHOI JOIIIBHOCTI IOMTYCKAETHCSA BUKOPUCTOBYBATH apMaTypy OiIbIIl BUCOKHX KJIACIB.

3.2.1.8 JIns monepeTHbO HANPY)KEHHUX 313006 TOHHUX KOHCTPYKIIIN CITiJl BAKOPUCTOBYBATH CTPHIKHI Ta kKaHath KiaciB A600, A600C,
A600K, A800, ABOOK, ASOOCK, A1000, K-7 ta apit knacis B, Bp.

3.2.1.9 Ilpu BuOOpPI BUIIB i MAPOK CTaI I apMaTypH, Ky BCTAHOBIIIOIOTH 32 PO3PaxXyHKOM, a TAKOXK MIPOKATHUX CTAJCeH JJIs 3aKIaIHUX
JIeTalleii CITiJl ypaXxoByBaTH TEMIIEPATYPHI YMOBH €KCILTyaTallii KOHCTPYKIIi# Ta XapakTep X HaBaHTa)KCHHSL.

Y KOHCTpPYKIIfX, 9Ki eKCIUTYaTyIOTh IIPH CTAaTHYHOMY HaBaHTAXXEHHI B OMAIOBAaHUX OYiBIIAX, a TAKOXK HA BIIKPUTOMY TIOBITpi Ta y
HEONaJIOBaHUX OyHiBISIX MPH pO3paxyHKoBil Temneparypi MiHyc 30 °C i HIK4Ye, Moxe OyTH BUKOPUCTaHA apMaTypa BCIiX BKa3aHUX BHIIE
KJIaciB, 3a BUHATKOM apmatypu kiacy A240C mapku craii Ct 3 K, sSiKa 3aCTOCOBY€EThCS IIPH PO3PAXyHKOBIH TeMItepaTypi He HIKUYE MiHyC
30°C.

3a IHITUX YMOB eKCIUTyaTalii Kjac apMaTypy Ta MapKy CTaji MPpUHAMAIOTh 3a CHelialbHIMA BKa3iBKaMH.

[IpoexTyroun aHKepyBaHHS apMaTypH y OCTOHI Ta 3'€THAHb apMaTypH BHAITycK (0e3 3BapIOBaHHs), CJIil ypaXOBYBaTH XapakTep MOBEPXHi
apMmarypu. [IpoekTyroun 3BapHi 3'€IHaHHS apMaTypH, CJIiJl YpaxoBYBaTH CIIOCiO BUTOTOBICHHS apMaTypH.

3.2.1.10 Hnst MOHTaXXHUX (MiAHOMHUX) IIETEb €IEMEHTIB 30ipHUX 32113006 TOHHUX 1 OETOHHUX KOHCTPYKIIiH CIiJl BAKOPHCTOBYBaTH
rapsraekarany apMatypHy craib kiaacy A240C mapok Crt 3cm i Cr 3mc.

3.2.2 Xapaxmepucmuxu
3.2.2.1 Xapaxkrep poOOTH apMaTypHOI CTali BU3HAYAETHCSI HACTYITHUMH XapaKTePUCTUKAMHU:
- XapaKTepUCTUYHE 3HAYCHHS MIITHOCTI Ha Mexi TekydocTi fyk abo f0.2k;

- MakcuMallbHa (PaKTHYHA MILIHICTh Ha MEXI TeKY4OCTI fyax;

- MiIHICTh npu po3TAry ftk;



- INTACTUYHICTb &gy, i fH/fYk;

- THYYKICTb;

- BacTUBOCTI 3ueruieHus fR;

- pO3MipH Tepepisy i JOITyCKH;

- OMip Ha BTOMJICHICTH;

- 3BapIOBaHICTh;

- MIITHICTh Ha 3CYB Ta MIIHICTh 3BaPIOBAHHS JJIs 3BAPHHUX CITOK 1 PEIIiTYaCTUX OJIOKIB.

3.2.2.2 11i HopMu nommproroThCs Ha apMaTypy MepioguIHOro MpoQiiro, BKIIOYAI0YH 3BapIOBaHy Y BUIVIS CITOK.

[IpumiTka. XapakTepUCTHKH i TPaBHJIa BUKOPUCTAHHS CTPUXKHIB MEePIoAMYHOTO Mpodiiio y 30ipHUX 3a1i3006TOHHUX BUPOOax HABEJCHI Y
BiJIOBIIHUX CTaHJApTax Ha IIi BUPOOH.

3.2.2.3XapakTepUCTUKN IOBEPXHI CTPHKHIB MEPIOIUIHOTO PO ITIO MOBUHHI OyTH TaKUMHU, 1100 3a0€3MEeUUTH JOCTATHE 1X 34CTUICHHS 3
0eTOHOM.

3.2.2.4ApmMatypa OBHUHHA MaTH HEOOXiJJHY THYYKiCTh, KOTpa IO3BOJISE JOTPUMYBATH MiHIMAIIBHI liaMETpH OTBOPIB 1 3MIHCHIOBATH ii
BUIIPSIMIICHHSI.

Ju=H
S
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a - apMarypHa cTajb, 0 Mae (i3HYHy TUIOIAAKY TEeKY4OCTi; O - apMaTypHa CTaJb, 10 He Ma€ (i3MYHOI TUIOIIAAKH TEKyJOCTi
Pucynok 3.5 - Jliarpama HanpyxeHHsI-IeopMallii po3Tary s 3BU4aiHOI apMaTypHOI cTati
323 Miynicms

MinnicTs Ha Mexi TekydocTi fyk (abo 0,2 %- ymoBHa Mexa Tekydocti 0,2k) i MIITHICTE Ha pO3TAT BU3HAYAIOTHCS BIATIOBITHO SIK
XapaKTepUCTUYHE 3HAYEHHS HaBaHTaKEHHs, 3a SKOTO BiIOYBa€ThCS TEKY4iCTb apMaTypH abo XapaKTepHCTHYHE MaKCHMaJbHe
HABAHTAXCHHS IPH OE3MOCEPEHEOMY OChOBOMY PO3TATY apMaTypH, BiATHECEHUX JI0 HOMIHAJIBHOI IUTOII] TONIEPEYHOro Nepepisy.

3.24 Xapakmepucmuku niacmuunocmi

3.2.4.1 Apmarypa HOBHHHA MaTH HEOOXiHY IJIACTHYHICTh Y BiAMOBITHOCTI 3 MIIHICTIO HA PO3TAT f#k/fyk 1 BITHOCHUM BUAOBKCHHSM €y

MPY MaKCUMAJIbHUX HAIPY>KCHHSX.
3.2.4.2Ha pucynky 3.5 nokazaHo Jiarpamu HanpyXeHHs-AedopMallii Gpi3u4HOro cTaHy apMaTypHOi CTaJIi.
3.2.5 3eaprosanns

3.2.5.1IIpouecu 3BaproBaHHS apMaTypHHUX CTPHXKHIB MOBHHHI BiNOBiaT BUMoram Tabmui 3.2, a 3paproBanicts - [OCT 23858 ta
JACTY ENV 10080.

3.2.5.2Yci Buay 3BaproBaHHS apMaTypHHUX CTPHKHIB MOBHHHI BUKOHyBaTucs 3rigHo 3 [OCT 14098 Ta JICTY 3760.



3.2.5.3MinHicTh 3BapHUX 3'€THAHb B3IOBX AUITHKY aHKEPYBaHH: 3BApHUX CITOK MOBHHHA OYTH IOCTaTHHOIO [ COPUXHATTA

PO3pPaxyHKOBUX 3yCHUIIb.

Tabauus 3.2 - PekoMeH0BaHI METOIM 3BApIOBAHHS 1 IPHKJIAAN 3aCTOCYBAHHS apMaTypH

Bl/l)] HAaBAHTAXKCHHHA

Merton 3BapOBaHHs

Po3TsirnyTi CTmeﬂi1

Crucnyri CTpmlmi2

HepeBamHo CTaTU4YHC

CTHUKOBC HAIlJIaBJICHHAM

3'€eJHaHHS B CTUK

py4He IyroBe METaJCBUM
CJICKTPOJIOM 1 pyUHE
JIyTOBE €IIEKTPOIOM 13
MTOKPUTTIM

3'eTHaHHS B CTUK Tipu @ > 20 MM, HAKJIaJKaMU, BHAITYCK,

XpeCTOHOI[i6He3 Ta 3 IHIIUMHA CTAJIEBUMU €JIEMEHTaAMHU

pYy4He IyroBe eNeKTPOIOM

3'e/IHAHHS HAKIIAIKAMH, BHAIYCK, XpecTonomibHe> Ta 3
IHIIUMHY CTAJICBUMU €JIEMEHTAMHU

KOHTaKTHC TOYKOBEC

3'e/[HAHHS BHAMYCK”, XpecTomoibmHe

24

HCpeBa)KHO HC CTaTUYHC

CTHUKOBC HAIlJIaBJICHHAM

3'¢IHAHHS B CTUK

PYYHE IyTOBE METACBHM
€JIEKTPOAOM

3'€IHaHHA B CTUK MpHU O <
14 mMm

pY4HE IyTOBe eJIeKTPOIOM
3 MOKPUTTIIM

3'€IHaHHA B CTUK IIpH O >
14 mMm

KOHTAKTHC TOYKOBE 3'eTHaHHS BHaHyCK4, XpeCTOHOI[i6H62’4

Ipumitka 1. MoXyTh 3BaprOBaTHCh CTPHXKHI 3 MPUOIHM3HO piBHUMU niameTpamu. [lpumiTka 2. Jlomyctume
CIiBBIJHOUICHHS PI3HUX AiaMeTpiB cTpKHIB > 0,57. IIpumirka 4. [Insa Hecyuux 3'ennans @ < 16 mm lpumitka
4. JInst HeHecyuuXx 3'eiHaHp J< 28 MM

3.2.5.4 MiuHicTh 3BapHUX 3'€JHAHb 3BAPHUX CITOK MOKE BBAYKATUCH JOCTATHBOIO, SIKIIO KOXKHE 3BapHE 3'€IHAHHS MOXKE CTIPUIMaTH
MOTIEPeYHi 3yCHIUIs He MeHIIe 25 % CHUiH, eKBIBaJICHTHOI ()aKTHYHUM XapaKTEPUCTHIHNM 3HAYCHHSIM HaIlpy>KeHb TEKy4OCTi, 00UNCIICHUX
JUTSE HOMIHAJIBHOT I1omi mepepisy. L cuiia moBUHHA JiSTH HA IUIONII MEHIIIOTO JliaMeTpa CTeP)KHS y pa3i HasBHOCTI apMaTypH Pi3HUX
JiaMeTpiB.

3.2.6 Xapaxmepucmuyni ma po3paxynHKosi 3HaueHHA MIWHOCMI Ma 0ehopManiiiHuUX XapaKkmepucmuK apmamypu

3.2.6.1 OcHOBHMMHM MOKAa3HMKAMHU MIITHOCTI Ta 1e(hOpMaTUBHOCTI apMaTypH € XapaKTepUCTHYHI 3HAYEHHS X MIIHICHUX 1
nedopManiiHuX XapakTepucTuK. OCHOBHOIO XapaKTEPUCTHKOIO OMOPY apMaTypH MpH po3Try (CTHCKY) € XapaKTePUCTUYHE 3HAYCHHS
onopy fyk, sike mopiBHIOE 3HaYCHHIO (HI3MYHOT TPAHMII TEKY4OCTi 200 YMOBHOT, IO BiJIIIOBIIa€ 3aJIUIIIKOBOMY BHUIOBKEHHIO
(cxopouennmo) y 0,2 %o f( »; Kpim Toro, xapakrepucTHdHe 3HaY€HHS MIITHOCT] apMaTypH IMPH CTUCKY OOMEKYIOTh 3HAYCHHIMH, SKi

BiJINOBIIAIOTh BEJTMYMHAM I'PAHUYHHX BITHOCHHX JedopMarliii CKopoueHHs OETOHY, KA OTOYY€E CTUCHYTY apMarypy, IO PO3TIsAIaeThCs.
3.2.6.2 BcTaHOBIIEHI Taki OCHOBHI te(hopMalliifHi XapaKTepUCTUKH apMaTypH:

- MOZYJIb TIPYXHOCTI apMarypu E;
- BITHOCHI Jiepopmantii BUITOBKEHHS apMaTypH € IIPU JOCSITHEHH] HAapyXeHHsIMU MinHOcTi fyk;
- TpaHUYHI AeopMalii apMaTypH &gy,

3.2.6.3 Inst apMaryp 3 (i3HIHOIO MEKCIO TEKYHIOCT] 3HaUCHHS BiTHOCHO]I ieopMartii BUIOBKEHHS apMaTypH €g] BU3HAYAIOTH SIK NMPY>KHI

BIJHOCHI JiepopManii Ipyu BiTIOBIAHUX (XapaKTepUCTHUHUX a00 pO3paxyHKOBHUX) 3HAUCHHSX MIIIHOCTI apMaTypH Ta ii MOXyNs IPYyKHOCTI.

3.2.6.4 lnst apMaTypH 3 yMOBHOIO MEXEH0 TeKy4OCTi 3HaUEHHS BITHOCHOI AedopMaltii BUTOBKEHHS apMaTypH €g] BU3HAUAIOTh SIK CyMy

3aJIMIIKOBOTO BUAOBKEHH, 10 nopiBHIOE 0,2 %0, Ta IpYKHUX BITHOCHUX AedopMaliil mpu HApy>KeHHI, SKe TOPIBHIOE YMOBHIN Mexi
TEKYy4OCTi.

3.2.6.5/1ns cTuCHYTOI apMaTypH 3HaYEeHHS BiIHOCHOI AedopMaltii CkopoueHHs IPUIIMAIOTh TAKUMH K, SIK IIPU PO3TATY, 38 BUHITKOM
CIETliaIbHO 3a3HAYCHUX BUIIAIKIB, alie He OUTBIIMMH Bijl TPaHUYHUX BiTHOCHUX JedopMalliil CKOpodeHHS OCTOHY.



3.2.6.63Ha4eHHs MOAYJIS IPYKHOCTI apMaTypH MPH CTUCKY Ta PO3TATY MPUUMAIOTh OJTHAKOBUMU 1 BCTAaHOBIIIOIOTH JJIS BIATIOBIAHUX BUIIB
1 KJ1aciB apMaTypu.

3.2.6.75Ix y3aranpHeHy XapaKTepPUCTHKY MEXaHIYHHUX BJIACTUBOCTEH apMaTypH CIIix IpuiiMaTh aiarpaMy craHy (zedopMyBaHH:)
apMarypH, sika BCTAHOBIIIOE 3B'I30K MiXK HANPYKEHHSAMH Gg Ta BITHOCHUMH JehopMallisiMu € apMaTypd y pa3i KOpOTKOYACHOTO

OJTHOPA30BOTO IPUKIATAHHSI HABAaHTAXKEHHS (3T1HO 31 CTAaHJAPTHUMH BUIPOOYBaHHAMHM) 10 pyHHyBaHH:. JliarpaMu cTaHy apMaTypu IpH
PO3TATY Ta CTUCKY NPUHMAIOTh OJIHAKOBHMH 32 BUHITKOM BHIIQJIKIB, KOJIU PO3NIAIAIOTh POOOTY apMaTypH, y sIKOT paHilre Oyiid HenpyKHi
nedopmaii MPOTHIIeKHOTO 3HaKa. XapakTep JliarpaMy HanpyKeHHs-aedopMallii apMaTypy BCTAHOBIIOIOTH Y 3aJISKHOCTI BiX 11 BUY.

3.2.6.8  Po3paxyHKOBi 3Hau€HHs OIIOPY apMaTypy BU3HAYAIOTh J1IEHHIM XapaKTepUCTUYHUX 3HAU€Hb MILIHOCT1 apMaTypH Ha
Koe(ilieHT HaIIHHOCTI Y.

3HaueHHs KoeQillieHTa HAIIHHOCTI Yg CIiJ MPUHAMATH y 3aJIeKHOCTI BiJ KJIACy apMaTypH Ta TPaHHIHOTO CTaHy, IO PO3MIAIAEThCS, alle He

MEHIIIE HiX HaBeneHi B Tadumi 2.1.

3.2.6.9  Po3paxyHKoBe 3HaYCHHS MOIYJIS IPY>KHOCTI apMarypu £, IpUAMAarOTh TaKuM, IO JOPIBHIOE

HOro XapakTepUCTHUIHIA BETHYUHI.

3.2.6.10 BmnmuB xapakTepy HaBaHTa)KCHHS, HABKOJIMITHBOTO CEPEAOBHIIA, HAIPYKESHOTO CTAaHy apMaTypH, TEXHOJIOTIYHUX (aKTOpiB Ta
IHITUX YMOB poOOTH, SIKi HE BPaXOBYIOTh O€3MOCEPEIHBO y PO3pPaXyHKaX, CIi ypaxoByBaTH Koe(]ilieHTOM YMOB pOOOTH apMaTypH Ysi

3.2.7 Bmoma
VY pasi HeoOXiIHOCTI mepeBipKa MIITHOCTI Ha BTOMY 3IiHCHIOETHCS 3T1THO 3 YUHHUMH HOPMAaTUBHUMHU JTOKYMEHTaMH.
3.2.8 Pospaxynkoei nepedymosu

3.2.8.1Po3paxyHOK MOBUHEH BUKOHYBATHUCS 3 BUKOPUCTAHHIM HOMIHAJIBHOI IUIOIII TIepepi3y apMaTypH, a po3paxyHKOBi 3HaUCHHS
BEJIMYWH BU3HAYAIOTHCS 3 1X XapaKTePUCTHYHHMX 3HAYCHB 3TiaHO 3 3.2.6.

3.2.8.2 JIns 3BUuaitHOTO pO3paxyHKy MOXKHA MPUHHSATH OHY 3 HACTYITHHUX NepeayMoB (puc. 3.6):

a) TOXHUJIy BEPXHIO TiIKY 3 TPAaHMYHOIO JeOpMALI€Io &,y i MaKCUMabHUMK HanpysxeHHamu kfyk/ys npu e, ne k = (fi/fy)k.

0) TOpU30HTAJbHY BEPXHIO TUIKY 3 TPAHUYHOIO Ae(POPMAITIEIO €y

lﬁ
kﬁk ------------------- S :_'-:..'-_hn—-t
=TT o kf e/,
I R
W ! |
Ha=falvf == ' B
1 ! :
] - g
] : : Liali
i i !
1 1 |
1 ] :
! | I
| |
? *. ¢
_f-:w"f:_., Etuet Eyg

[A]- ineanizoBana; [B]- pospaxynkosa
Pucynoxk 3.6 - [neanizoBaHa i po3paxyHKOBa JiarpamMu HanpyXeHHs-Aedopmanii 11 apMaTypu (Ipu po3TATY i CTHCKY)
[pumirka. Bennuuna &,,; MOXke BCTAHOBIIIOBATHCS 3T1AHO 3 BIAMOBIAHUMUA HOPMAaTUBHUMHU JOKyMEHTaMH. PEeKOMEHI0BaHUM € 3HAYECHHS
0,9 &,
3.2.8.3 CepenHe 3HaUCHHS T'YCTHHU apMaTyPHOI CTalll MOKHA IpUHAHATH 7850 Kr/mS.

3.2.8.4 Po3paxyHKOBE 3HAYCHHS MOIYIIS IPpYKHOCTI £ Moxxaa npuitasata 200 I'Tla.



3.2.8.5 JlonmyckaeTbes, IpU BiANOBIAHOMY OOIPYHTYBaHH1, BAKOPUCTOBYBATH 1HIIII 3aJIEXKHOCTI ISl OIKCY Jiarpamu aedopMyBaHHs
apMatypH, sKi OUIBII TTOBHO BiOOpaXaroTh peabHi BIACTUBOCTI apMaTypHOI CTalIi.

3.3 IlonepeaHb0 HATIPY:KEHA apMaTypa
3.3.1 3azanwni nonooswcenns

3.3.1.1 Leit po3zain periaMeHTy€e 3aCTOCYBaHHS CTPHIKHIB, APOTIiB TA KAHATIB, 1[0 BUKOPUCTOBYIOTHCS Y SIKOCTI IOIEPEIHHO HATPYKEHIX
MyYKiB Y 32113006 TOHHUX KOHCTPYKITiSX.

3.3.1.2 [lomepenHpO HAMPyKEHA apMaTypa MOBHHHA MaTH MPUHHATHO HU3BKUH PiBEHb YyTIUBOCTI IO KOPO3il ITiJ HAIPY KEHHSIM.

3.3.1.3 Ins apMarypw, II0 BiIIIOBiIa€ UM HOpMaM, otrip po3Tary ckianae 0,1 % yMOBHOI rpaHUIIl TEKYIOCTi, @ BUAOBKCHHS IIPH
MaKCUMaJIbHOMY HAaBaHTa)KEHHI BU3HAYAIOTHCS XapaKTEPUCTUYHUMHU BEJTUYMHAMM; 111 BETMYMHH MTO3HAYAIOThCS BIAMOBITHO fpk,fp0. 1k 1
euk

3.3.1.4 KoxxHuit BUpiO MOBUHEH OyTH YiTKO 1IeHTH()IKOBAaHUM BiJIIOBITHO A0 CHCTEMH Kiacudikamii 3.3.2 2.

3.3.1.5 HampyxeHa apmarypa MoBUHHA KiacH(iKyBaTHCh 3a piBHEM pemakcailii 3rigHo 3 3.3.2.4 abo 32 BUMOramMH, HaBeICHUMH Y
BiJIOB1THOMY HOPMAaTHBHOMY JTOKYMEHTI.

3.3.1.6 KoxkHa mapTisi apMaTypu MMOBHHHA CYTIPOBODKYBATUCS cepTH(]IKATOM, 110 MICTHTP yCi JaHi, HEOOX1IHI IS 1AeHTUIKAIT 3T1IHO 3
(1)...(iv) y 3.3.2.2, Ta nogarkoBy iH(opMalliro y pasi HeoOXiqHOCTI.

3.3.1.7 He nomyckaeThcs 3BaprOBaHHs APOTY 1 CTprkHiB. OKpeMi IpOTH KaHATiB MOXKYTh BKJIIOUATH 3BapIOBaHHS y IIAXOBOMY MOPSIIKY,
BHUKOHAHE JIO XOJIOTHOTO BOJIOYiHHSI.

3.3.1.8 Ilicns po3moTyBaHHS OyXTH MakCHUMaJbHUW BUTHH TI0 JOBXHHI APOTYy abo kaHaty noBuHeH BianoBigatu OCT 7348, sxuio iHime
HE BKa3aHO y BIJIMOBITHOMY HOPMAaTHBHOMY JTOKYMEHTI JUIS apMaTypH, 10 BUKOPUCTOBYETHCS y SKOCTI MOTIEPETHLO HATPYKECHOT.

3.3.2 Xapaxmepucmuxu
3.3.2.1 XapakTepuCTUKH HANPY>KEHOI apMaTypy HaBEJICHI Y BIAMOBIIHUX HOPMATUBHUX JOKYMEHTaX.
3.3.2.2 Hampy»xeHa apmarypa (IpOTH, KAaHATH 1 CTPHIKHI) MOBHHHA Kilacu(iKyBaTHCs 3a:

(1) omopowm i3 BkazaHoto BenmauHoio 0,1 % ymoBHOI rpanumi Tekydocti fp0.1k, BeTHUNHOIO BiTHOIIEHHS OTIOPY PO3TATY 0 BEITHIHHU
YMOBHOI IpaHuLli TeKyuocTi fp0.1k/fpk ma BUIOBXKEHHS IPU MAKCUMAIbHOMY HAaBAHTAXXEHHI guk;

(i1) k;TacoM 13 BKa3aHUM XapaKTepOM peJlakcarlii;
(iii) po3mMipom;
(iv) xapakTepUCTUKaMH MOBEPXHI.

3.3.2.3 ®akTuyHa Maca HaNpy>KEeHOI apMaTypH He MTOBUHHA BIJPI3HATHCSA BiJl HOMiHAJIBHOI HA BEIMYIMHY, OLIBITY HiX TPaHHYHO-
JOIyCTHMA 32 HOPMAaTUBHUMH JOKYMEHTaMH.

3.3.2.4 YV nux Hopmax BU3HAYCHO TPH KJIACH 32 pEIaKCcalli€ro:
- knac 1: apiT abo kKaHar i3 3BHYAHOIO PeJIaKcalli€lo;

- KJ1ac 2: ApiT ab0o KaHaT i3 HU3bKOKO pelIaKCalli€ro;

- kyac 3: rapsiaekaTani a00 00poOIIeHI CTPUXKHI.

Benmanna penakcarii Hanpy»eHb IOTIePEeIHBO HAIPYKEHOT apMaTypH He TIOBUHHA MEPEBUIYBATH 3HAYCHB, HABSJCHUX Y BIITIOBIIHUX
HOPMAaTUBHUX JOKYMEHTaX.

3.3.3 Onip

3.3.3.1 3a ymoBHY BesnimuuHy rpanuii TekyqocTti fp0,1k 3a pucynkom 3.7 npuiiMaroTbcs HaNpyKEeHHs, 3IUIIKOBI AeopMarii npu sSIKuX
nopieHIOOTH 0,1 %. HopMaTiBHI 3Ha4eHHST YMOBHOI BeTMUUHM TpaHuIli TeKydocTi fp0,1k i BennauHu onopy Ha po3TsT fpk BU3HAUAIOTH 3
BHKOPUCTAHHSAM HOMIHAJIBHOT IO MTOTIEPEYHOTO Iepepizy.
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Pucynox 3.7 - Jliarpama Hanpy>xeHHS-1edopMariii 11 3BUYaifHOT Halpy»KeHoi cTai
3.34 Xapaxkmepucmuku naacmuunocmi
3.3.4.1 HampyxeHa apmarypa MOBUHHA MaTy HEOOXiIHY IJIACTUYHICTh 3T1THO 3 YAHHUMH HOPMATHBHUMH JJOKyMCHTAMH.

3.3.4.2 ]I BU3HAYCHHS TUIACTUYHOCTI BUKOPUCTOBYETHCS Ipadik 3aJIe)KHOCTI HanpyKeHHsI-IepopMallii A1l Harpy>KeHoi apMaTypH, 1110
IPYHTY€EThCS HA TAHUX BUPOOHUIITBA i TOBUHEH PO3POOISITUCS BUPOOHUKOM 1 HaJ[aBaTUCS Y SIKOCTI JofiaTKa 10 ceprudikara, Imo
CYIPOBOIKY€E KOXKHY HapTiro mocTaBky (AuB. 3.3.1.6).

3.3.4.3Heo0xi/Ha IIaCTHYHICT HAIPYXKEHOT apMaTypH P PO3TAry 3a0e3Me4y€eThCsl, SIKIIO BUKOHYETbCS YMO6A: fok /fpo, 1k = K-

Ipumirka. PexomennoBanum € 3HadeHss x = 1,1.

3.3.5 Bmoma

3.3.5.1HanpyxeHa apMarypa MOBHHHA MaTH HEOOXI1AHUM OITip BTOMI.

3.3.5.2/liama30H Hampy>XeHb BTOMH JUTS HaIpy»XeHoi apMatypu noBuHeH Bixnosigatu JCTY 3760.
3.3.6 Po3zpaxyukoei nepedymosu

3.3.6.1 KonctpykTuBHHIT po3paxyHOK BUKOHY€EThCS 3 BHKOPHUCTAHHSAM HOMIHAJIBHOI TUIOIII TIOTIEPEYHOTO TIepepisy HanpyKeHoi CcTaii Ta
xapakrepucTuaHux 3HadeHs p0,1k,fpk ta euk

3.3.6.2Po3paxyHKOBe 3HAYEHHS MOJYJIsl IPYXKHOCTI £, JUIsl APOTY Ta CTPHKHIB Moxe npuiivarucs 205 I'Tla. 3anesxHo Bij TexHOMOrII iX
BUTOTOBJICHHS (paKTUYHUH JianasoH £, 3nadeHb Moxe cranoButr 195...210 I'lla. Ceprudikari Ha KOXHY IIapTiio APOTY, KaHATIB Ta

CTPHIKHIB TIOBUHHI MiCTUTH BiIIIOBiTHE 3HAYCHHSI.

3.3.6.3 CepenHs rycTHHA HaNpy>KEHOT apMaTypy JIJIs iJIeH po3paxyHKy Moxke mpuiimarucs 7850 Kr/m3,

3.3.6.4 Hapeneni Buie 3HaueHHA AiHCHI y miama3oHi Temneparyp Bifg Minyc 40 °C o 100 °C mns HampyskeHoi cTalli y TOTOBiH
KOHCTPYKIIi.

3.3.6.5 Po3paxyHkoBe 3HaueHHs HanpyxxeHb ctaii fpd npuiimaerscs fp0,2k/ys-
3.3.6.6 Jlns po3paxyHKy HOMEPEYHOTO Mepepizy MoXke MPHUMATHCS OJ[HA 3 HACTYITHHX IepeIyMoB (PUCYHOK 3.8):
- MOXWJIA T1JIKa 0OMEXKY€EThCS TPAHUIHOIO ieopMartiero sud,,

- TOPU30HTAJIFHA BEPXHS TUIKA 00MEKY€EThCSI TPAHUIHOIO AeOopMaIIi€ro €,
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Pucynok 3.8 - IneanizoBaHa i po3paxyHKOBa Jiarpama HarpykeHHs-aedopmariii
JUTSL HATIPY»KEeHOT cTai
Po3paxyHOK Takok MOXe I'pyHTYBaThCs Ha (aKTUUHIN 3aJIe)KHOCTI HANPYXEeHHS-1eQopMallii, SKIIIo BiJIoMa Taka 3aJIe)KHICTh.

IIpumirtka. PexomennoBanuM € 3Ha4eHHS &, = 0,9 &, K0 HEMa OUTBIT TOYHHUX 3HAYCHB, PEKOMEHIYEThCS puiimMary ¢, = 0,02, a
fp0.1k /Jfpk = 0.9.

3.3.7 Hanpyscena apmamypa é 06010HKax

3.3.7.1 HampyxeHna apmatypa B 000JOHKaxX (HalpuKiIaj, 31 3UCIUIEHHAM apMaTypH y KaHajax, 0e3 34eryieHHs TOLIO0) OBUHHA OyTH
MOCTIMHO 3aXUIIEHO0 Bil KOopo3ii (4.3).

3.3.7.2 HampyxeHa apmarypa B 000JIOHKaX IIOBUHHA OyTH 3aXHUIIECHOO BiJl BIUIMBY BOTHIO MIPH MOXKEKI.
3.4 IlpucTpoi 1Jis monepeIHbOr0 HANMPYKEeHH S
3.4.1 Ankepmui npucmpoi i my¢pmu

3.4.1.1. IlimmyHsKT 3.4.1 3aCTOCOBY€THCS AJISl aHKEPHUX NPHUCTPOIB (AaHKEPiB) Ta MPUCTPOIB 3'eTHAHHS (MY(T), IO BUKOPHUCTOBYIOTHCS MIPH
HaNpyKCHHI KOHCTPYKIIiH Ha OETOH, SKIIO:

(1) aHKepH BUKOPHUCTOBYIOTHCS VIS MIepeiadi 3yCHiIb y ONEePEAHBO HAPYKEHil apMaTypi Ha OETOH y 30HI aHKepPYBaHHS,
(i1) My(hTH BUKOPHCTOBYFOTBCS IS 3'€THAHHS 110 TOBKUHI OKPEMOi apMaTypH JUIsl yTBOPEHHS IIUTICHUX MyYKiB.

3.4.1.2 AHKepHi i 3'eTHYBaJIbHI IPUCTPOT IS CHCTEM ITOTIEPEIHBOTO HAIPYKEHHS, [0 PO3IVIIAIOTECS, TOTPIOHO 3aCTOCOBYBATH 3TITHO 3
BiJINOBIIHUMH HOPMAaTHBHUMH JIOKYMEHTAMH.

3.4.2 3aanxepyeanus HaAnpyyiceHoi apmamypu

3.4.2.1 Ilpuctpoi 3aaHKepyBaHHs Ta 3'€JHYBaJIbHI My()TH JUIS IOIEPEIHBO HANPY>KEHOI apMaTypH MOBUHHI MaTH MilHICTh, BUIOBXKEHHS
Ta BIJINIOBITHI XapaKTEPUCTHUKU BTOMH, IIIO BiJIMOBIIAaI0Th BUMOT'aM IIPOCKTY.

3.4.2.2 11i BUMOTH TIOBHHHI 33JI0BOJILHATHCS 32 HACTYITHUX YMOB:

(1) mpUHAHATI reOMETPIs 1 XapaKTEPUCTUKN MaTepialliB aHKepiB Ta My(PT MarOTh BiIMOBIIaTH YMHHUM HOPMATHBHHUM JOKYMEHTAM;

(i1) pyiiHyBaHHS Halpy>Ke€HOI apMaTypy He BiOyBaTUMEThCS y MeXax aHkepa abo My(hTH;

(iii) BHIOBKEHHSI IPUCTPOIB 3aaHKEPYBAHHS IIPH PyHHYBaHHI IepeBUITyBaTuMe 2 %.

(iv) mpucTpoi 3aaHKEPyBaHHS HE PO3MIIYBATUMYThHCS Y 30HaX BUCOKUX HAMPYXKCHb BiJl IHIIUX BILIUBIB;

(V) XapaKTepUCTHKU BTOMHU CKJIaJIOBHX aHKEPHHX MPUCTPOIB 1 My(T BiANOBIIATUMYTh BUMOTaM BiIOBITHUX HOPMAaTHBHUX JOKYMEHTIB.

3.4.3 Aukepni npucmpoi ma 30Hu 3aaHKepy8anHHa



MilHICTh aHKEPHUX IIPUCTPOIB 1 30H 3aaHKEPyBaHHs OBUHHA OyTU JOCTAaTHBOO AJIS IIepeiadi 3yCHIb BiJl OMEPEIHbO HANPYKEHOT
apMmaTtypy Ha O€TOH, a BAHUKHEHHS TPIIUH y 30Hi 3aaHKEPYBaHHS HE IIOBHHHO MOTIpIIyBaTH PoOOTYy aHKepa.

3.4.4 306niwna apmamypa 0,11 nNOnEPEOHbO20 HANPYHCEHHA HA DEMOH
3.4.4.1 3azanvni nonodicenns

3.4.4.1.1 30BHINIHBOIO apMaTypOI0, HAMPYKYBaHO Ha OeTOH O3 3YCIICHHS, BBAXKAETHCS apMaTypa, 0 PO3MIIIY€ETHCS 32 MEKaAMH
MOYaTKOBOTO 3aJ1i300€TOHHOTO TIepePi3Yy, i 3'€AHYEThCS 3 KOHCTPYKITIE TUTLKU 32 JIOTIOMOTOI0 aHKEPHUX MPUCTPOIB Ta MPUCTPOIB IS
BIIXHJIEHHSL.

3.4.4.1.2 BukopucTaHHS 30BHILIHBOTO MMONEPEAHBO HANPY>KEHOTO apMyBaHHsI 3 HaTSAroM Ha OETOH MOBUHHO BiJAIMOBIiIaTH BUMOTaM
BiJIMOB1THOTO HOPMATHUBHOTO IOKYMEHTA.

3.4.4.1.3 3acTtocyBaHHs BKa3aHOI apMaTypH MOBHHHO 3JIIHCHIOBATHCS 3a MpaBWIIaMH, HaJaHUMHU y X Hopmax.
3.4.4.2 Aukepysanns

MiHiManbHUH pajilyc KpUBU3HM IONEPEeTHRO HAPYXKEHOI apMaTypH Y 30Hi aHKEpyBaHHsI apMaTypH 0e3 34eIIeHHsI TOBUHEH OyTH
BKa3aHHU y BiJINOBITHOMY cepTh(iKaTi BUpOOHUKA.

4 JOBI'OBIYHICTBb TA 3AXUCHUMU AP BETOHY JUJIsSI APMATYPU
4.1 3arajJbHi HOJ0KEeHHA

4.1.1 JIoBroBi4HICTh KOHCTPYKIIi MOBMHHA 33JI0BOJILHATH BUMOTH CTOCOBHO 11 MPUIATHOCTI 10 €KCILTyaTallii, Hecy4Joi 3MaTHOCTI Ta
cTiliKocTi uepe3 3abe3neueHHs IPOEKTHOTO CTPOKY CIyKOU 0e3 CyTTEBHX BTpAT €KCIUTyaTallifHUX SKOCTeH ab0 3HaYHUX HerependaueHux
BUTpAT Ha yTpUMaHHA (3aransHi Bumoru aus. JIBH B.1.2-14).

4.1.2 IloTpiOHMIA piBEHH 3aXUCTY KOHCTPYKII{ MOBUHEH BCTAHOBIIOBATHCS Yepe3 aHawi3 Il mepeadadeHoro BUKOPHCTAaHHS, IPOSKTHOTO
CTPOKY CIIYXOH, TpOrpaMH 00CITYyTrOBYBaHHS Ta Jii.

4.1.3 MoxIMBa 3HAUUMICTh 0€3MOCEPENHIX 1 OMOCEPEIKOBAHKX JIili, YMOB HABKOJHMIIHLOTO CepeIOBUINa (4.2) 1 BUKIIMKAHUX HUMH
BILJIMBIB IOBUHHA OyTH BpaxoBaHa.

4.2 BninB HABKOJHMIIHBOIO CepeI0BHUINA

BrnuB HaBKOMUIIHBOTO CEPEAOBHUIIIA, IKOTO 3a3HAE KOHCTPYKLIS JONATKOBO 0 MEXaHIYHUX BIUIMBIB, MOXe OyTH XiMiuHUM a00 (hi3sHuHUM
1 TOBMHEH BPaxoBYBaTUCh MPU MPOSKTYBaHHI.

4.3 BuMoru 10 10BroBiyHOCTI

4.3.1 [ns nocsrHEHHS HEOOX1THOTO MIPOCKTHOTO CTPOKY CITY>KOM KOHCTPYKIii MOBUHHI 31MCHIOBATHICS BIAMIOBIIHI 3aX0IH MO0 3aXHUCTY
eNIeMEeHTIB KOHCTPYKIIIH BiJl HSTaTHBHOTO BIUTMBY YMOB HaBKOJMIITHHOTO CEPEIOBHUINA.

4.3.2 TlutaHHS TOBrOBIYHOCTI MOTPIOHO BPaXOBYBAaTH IPH BUKOHAHHI HACTYITHHX CTaJiil MPOEKTY: BUOIP KOHCTPYKTHBHOT CXEMH Ta
Marepiairy, KOHCTPYIOBaHHsI, 3B€JICHHS, KOHTPOIIb SIKOCTi, IepeBipKa, creliaibHi 3aX01u (HalpuKiaa, BAKOPUCTAaHHS HEep)KaBilovoi cTali,
3aXMCHI MOKPUTTS, KAaTOTHUI 3aXHUCT).

4.3.3 BuMmoru 3 JOBroBiYHOCTI OCTOHHUX 1 32113006 TOHHUX KOHCTPYKIIH 3a0€3MeTyI0ThCsl BUKOHAHHIM PO3PAaXyHKOBUX YMOB I'PAaHUYHUX
CTaHiIB, a TAKOXX KOHCTPYKTHBHUMH BUMOT'aMH, SIKi BUKJIaICH] Y

po3miii 9 y 3aJe)KHOCTI BiJ] KJIACiB YMOB €KCILTyarTalii KOHCTPYKIIiH, HaBeIeHUX y Tabmui 4.1.

YMOBH ekcIuTyaranii - 1ie Gpi3udHi Ta XiMiYHI YMOBH HaBKOJHUIIHLOTO CEPEAOBUIIIA, Y IKOMY EKCIUTYaTYEThCSI SIK YCsl KOHCTPYKIIiS, Tak 1 i1
OKpeMi eJIeMEHTH. YMOBH €KCIITyaTallii He MICTATh y co0i (pakTOpiB BILUIMBY HABAHTAXKEHHS.

4.3.4 Mapku 6eToHy 3a MOPO30CTIHKICTIO Ta BOJAOHENPOHUKHICTIO Y 3aJIeKHOCTI BiJl peXXUMY €KCILTyaralii 0eTOHHUX 1 327113006 TOHHUX
KOHCTPYKIIiH Ta po3paxyHKOBUX 3UMOBHUX TEMIIEPATYp 30BHIIIHHOTO HOBITPS Y paioHi OyIiBHUIITBA CJIi MPUHMATH:

- JUTS1 KOHCTPYKIIH OyiBesb 1 CIOpYA, OKpiM 30BHILIHIX CTiH OMAJIOBAaHUX OyIiBeINb, - HE HIDKUYE 3a3HAUCHUX y Tabmuii 4.1 (a);

- JUIS 30BHIIIHIX CTiH ONAJIIOBAaHUX OyHiBeJb - HE HIKUC 3a3HadeHuX y Tabmui 4.1 (6).



Taonauus 4.1 - Kinacu yMoB ekcIityarallii KOHCTPYKIIH y 3aJIeKHOCTI BiJl XapaKTepUCTUKH HaBKOJIHUIIHBOTO CEpe0BHUILA 1 MiHIMaIbHI
KJIacy OETOHY 3a MIIHICTIO Ha CTUCK

Kiaac ymos .. .
XapakTepucTHKA HABKOJMIITHbBOTO I[puxiaan yMOB HABKOJIHIIHbOTO MinimManbHuU#
eKCILTya- N
4 cepeIoBHIIA, BOJIOTICHUI peskuM cepeaoBHIIIA KJ1ac 0eTOHY
Tanii
1 ArpecusHi aii BincyTHi
BincytHe nonepeminHe
3aMOpOXKYBAaHHS-BIITABAHHS, XiMiUH1 KoncTpykiii BcepequHi IpUMILIEHb i3
X0 i, crupaHHs ToIo. Jlyxe cyxuid cyxuMm peskumom 3rignao 3 JIBH 1.2-2 ta | C 8/10
MOBITPSIHO-BOJIOTiCHUH pexxuM (RH < | CHull 2.03.11
30 %)
2 Kopoz3iiini nomxoa:keHHs, BUKJIUKaHi KapOoHi3alicio 6eToHy
. . S Konctpykiii BecepequHi IpUMILIECHB i3
Cyxuii TOBITPSHO-BOJIIOTICHAN PEXKUM .
o o o HOpMaJbHUM peXuMoM 3rigHo 3 JIbH
(30 % < RH < 60 %) abo mocriiiHa
XCl1 . 1.2-2 ra CHulI 2.03.11; xoHCTpYKIii, C12/15
eKCIUTyaTallisl y BOJIOTOHACUYEHOMY . oy .
. SIKi TIOCTIHO 3HAXOAATHCA B IPYHTI 200
CTaHi .
1] BOJIOIO
XC2 Bononacuuenuii cTa mpu enizoany- KoHcTpykitii, MOBepXHs SKUX TPUBAIUN C 16/20
HOMY BHCYIITyBaHHI yac KOHTaKTYe€ 3 BOJOIO
S . L KoncTpykuii Bcepeauni mpuMilieHsb i3
[TomipHMIT MOBITPSHO-BOJIOTICHUI pe- .
o 0 BOJIOTUM pexXuMoM 3rifuo 3 JJbH 1.2-2
xuM (60% < RH < 75 %), .
XC3 . . ta CHull 2.03.11; xoHCTpYKILii, sKI C 20/25
eKCIDTyaTallisi B yMOBaX €Ii30IUIHOTO .
3a3HAIOTh aTMOC(EPHUX BILIUBIB
BOJIOTOHACHYEHHS
(nouy)
. Konctpykii, moBepxHi SKHX KOHTaK-
[TonepemiHHE 3BOJIOKEHHS Ta BUCYILLY- . .
XC4 TYIOTb 3 BOJIOIO, aJI€ HE BiANOBIAAI0Th C 25/30
BaHHS
kiacy XC2
3 Kopo3iiiHi momKkomKkeHHs1, BUKJIUKAHI XJIOpUaaMu
Bosoruii, B yMOBax MOBITPSIHO-BOJIO- KoHcTpykilii, MOBEpXHI SIKMX KOHTaK-
XDl ricHoro crany (RH > 75 %) 3a BincyT- | TyIOTb i3 razononiOnumu cepenopumia- | C 25/ 30
HOCTI €I130JUYHOT0 BOJOHACUYEHHS MU 3 BMICTOM XJIOP-iOHIB
3ami300eTOHHI KOHCTPYKIIii, sIKi KOHTaK-
XD2 Y BopoHaCHUYEHOMY CTaHi TYIOTh 3 TEXHIYHOIO BOJIOO, 1110 MicTuTh | C 30/ 35
XJIOp-10HW; OaceHM [T TTaBaHHS
Kinenn Tadoauni 4.1
Kuaac ymos .. .
XapakTepuCcTHKA HABKOJIHIIHbBOTO Ipuxaagn yMOB HaBKOJHUIITHBOTO MinimanbHuii
eKcILTya- N
y cepenoBHIIA, BOJOTICHUN PeKUM cepeIoBHIIA KJI1ac 0eTOHY
Tanii
. . EneMeHTH MOCTOBUX KOHCTPYKIIIH;
XD3 ITonepeMiHHE 3BOJIOKEHHS 1 BUCYIIIyBaHHS 24 ’ C30/35
TpyOOIIPOBOAN; TUINTH aBTOCTOSHOK TOII[O

4 Kopo3siiiHi nomko/zkeHHsl, BUKJIMKAHI oNepeMiHHIM 3aMOpPOKYBAHHSIM-BiATABAHHAM

Emizoanyne BOMOHACHYEHHS, JTist . .
KoHcTpykitii, BepTHKAIBbHI TTOBEPXHI SIKHUX

XF1 BiJ'eMHHX TEMIIEpaTyp 3a BiJICYTHOCTI .o C 25/30
. 3a3HAIOTHh ATMOC(EPHUX i
aHTHOOMOPOXKYBadiB
Koncrpykiii, BepTHKaJIbHI TOBEPXHi SIKUX
XF2 Te came, y IpUCYTHOCTI aHTHOOMOPO- 3a3HAIOTh aTMOCQEPHUX il Ta C 20/25
JKyBadiB MOTTaJJAaHHST aHTHOOMOPOXKYBAa4iB, 10

MICTATBCS y TIOBITPI




XEF3 Bononacuuenwmii cTaH, aHTHOOMOPO- KoHcTpykitii, ropH30HTaIbHI TOBEPXHI
JKyBadi HE 3aCTOCOBYIOTh SIKMX 3a3HAIOTh aTMOC(EpHUX Hii
KoHcTpykitii, ropH30HTaNBHI TOBEPXHI C 25/30
XF4 Boponacuuenuii cTaH, 3aCTOCOBYIOTh SIKHX 3a3HAIOTh MPSIMUX il aHTH-
AHTHOOMOPOXKYBayi 00MOpPO’KyBauiB; MPOi3HI YaCTUHH
MOCTIB, IIIAXU
5 Kopo3iiini nomko:keHHs, BUKJINKAHI XiMiYHUMU Ta 6i0J10TiYHUMH TisTMH
XAl CnaboarpecuBHE CEpeOBHUIIIE
C 25/30
XA2 CepenHboarpecuBHE CEpeIOBUIIE 3rigno 31 CHull 2.03.11
XA3 CunbHoarpecuBHe cepeoBUILE C 30/35

Taonuus 4.1 (a) - Mapku 6eTOHY 32 MOPO30OCTIHKICTIO Ta BOJOHEIPOHUKHICTIO JUTI OETOHHHUX 1 32113006 TOHHUX KOHCTPYKIIIH y

3aJIeKHOCTI BiJf pEKUMY €KCIUTyaTanii

‘YMOBH po0OTH KOHCTPYKIIT

Mapka GeTOHY He HHKYe

3a mopo3ocTilikicTIO

3a BOIOHENNPOHUKHICTIO

Jast koHCTpyKuili (KpiM cTiH onaJIl0BaHUX OyAiBeb)

Kuaac ymos

Po3paxyHkoBa Temneparypa . . . . . .
eKCILTya- . . OyniBeasb i cnopyn i3 cTyneHeM BianmoBizaabHoCTI

30BHIllIHHOTO MOBIiTPS
Tanii
(ABH B.1.2-14)
I 11 I I I I

1 Ilonepeminne 3amop 0’)KYBAHHS-BiITaBaHHS
XC4, XF3, Bin minyc 20°C no minyc 40°C BKITIOUHO F200 F150 F100 w4 W2 He nHopmyetbcs
XF4 » 5°C » 20°C » F150 F100 F75 w2 He nopmyetbes
XC2,XF1, |»20°C»40°C » F150 | F100 F75 N Te came
XF2 » 5°C » 20°C » F75 F50 He nopmyeTtbes

» 20°C » 40°C » F75 F50 Te came
XD1

»5°C»20°C» F75

He nopmyetses 3a O°C

2 Mosk/uBa enizoAn4Ha Aisl [ TeMIepaTypu HUMkK4Ye

Bin minyc 20°C mo minyc 40°C Brmogno | F100 F75 He HopmyeTtbes
XC2, XC4

»5°C»20°C » F100 He nopmyetbcs

» 20°C » 40°C » F100 Te came
XC1.XC3

»5°C»20°C »

He HopmyeThes

Taonuus 4.1 (0) - Mapku 6eToHY 32 MOPO3OCTIHKICTIO JIUIsl 30BHIIIHIX CTiH ONaJTIOBAaHHUX OyIiBEIb

YMoBH po00TH KOHCTPYKIIii

MinimanbHa Mapka 0eTOHY 32 MOP030
CTIMKICTIO /151 30BHIIIHIX CTiH ONMAJTIOBAHUX
OyniBeJib i3 cTyneHeM BiAnoBiAaJbLHOCTI

BinnocHa BoJ10

Po3paxyHkoBa 3uM0OBa TeMmeparypa

BKJIFOYHO

ricTh NOBITPS NpH SOBHILIHEOI® HOBITDSI I I I
mimenns RH, % P

- .. R . R
RH>75 Bin minyc 20°C o minyc 40°C F100 F75 F50




» 5°C » 20°C » ¥75 F50 He HopMyeThCS
» 20°C » 40°C » F50 He nopmyetbest

60<RH<75 » 5°C » 20°C » He HopmyeTtbes

RH<60 - Te came

4.4 3axucHuii map 6eToH
y 4.4.1 3azanvui nonoixcenns

4.4.1.1 3axucHuil map 6eToHY - IIe BiICTaHb BiJl IOBEPXHI apMaTypH 10 HAHOII>K10i HOBEPXHi OETOHY (BKJIIOUAIOUM 3'€IHAHHS,
TIOTIEPEYH] CTPHKHI 1 30BHIIIHE apMyBaHHS, 32 HAsBHOCTI).

4.4.1.2HomMiHanbHMI 3aXUCHUH 1P Cjyyyy, TOTPIOHO BKA3YBATH Y pOOOUYMX KpecleHHIX. BiH BU3HaYa€ThCS 32 BETUYMHOK MiHIMAIBHOTO
3aXHMCHOTO LIAPY Cpyip (Tabmuis 4.2) Ta TOMyCTUMUX MPOSKTHUX BiAXWIIB Acdev:
Coom = Cmin + Aldey . {4.1)
4.4.2 MinimanvHuii 3axXucHuil wap 6emomny
4.4.2.1 MiHiManbpHU 3aXMCHUI MIap OETOHY ITOBUHEH 3a0e31eTyBaTy:
- 6e3neuny nepenaydy 3yCHIb 3UCIICHHS;.
- 3aXUCT apMaTypHOI cTaji Bia KOpo3ii (JOBrOBIYHICTB);
- HeoOxiHy Mexy Boruectiiixocrti (JIBH B. 1.2.-7).

4.4.2.2  HeobxinHo BUOMpaTH OUIBLIY 3 BEIUYHH, IO 3310BOJIBHIE YMOBH CTOCOBHO 3UETICHHS 1
BILIMBY YMOB HaBKOJIMIITHBOTO CEPEIOBUIIIA.

€ min =mu{c:mjn,b.' € rmin, dur +ﬁcﬂw,1 ‘_ﬁ'c:ﬁtr,st _ﬂcﬁl‘ur.ﬂdd} 210mm, (4.2)

e cmin, b - MiHIMaJIbHUI 3aXMCHUH IIap 32 BAMOTAMH 34EIUICHHS;

cmin,dur - MiHIMaJIBHUH 3aXMCHUM IIap 32 BAMOTaMH YMOB CEPEIIOBHILA;

cduryy  ~ BpaxyBaHHS HaJilfHOCTI IpH 3aCTOCYBaHHI 100aBOK;

cdur, st - 3MCHIICHHS MIHIMAJIBHOTO IMIapy IIPH 3aCTOCYBaHHI HEPKaBiOYO1 CTai;
cdur, add ~ 3MeHIIEHHS MiHIMAIBHOTO IIapy MPH JOAATKOBOMY 3aXHCTi.

4.4.2.3 lns HamidHOT TIepeaavi 3yCHiTh 34CIUICHHS Ta 3a0e3MeueHHs HeoOXiTHOTO YIIUTbHEHHS OCTOHY MiHIMaIbHHI 3aXVCHUH 1ap
TIOBMHEH OyTH HE MEHIIMM HIX Cpin b, HABEAECHUHA y TaOmumi 4.2.

Tadauns 4.2 - Bumoru 10 MiHIMaJIBHOTO 3aXHCHOTO LIAPY Cpyypy p AJIS 300€3MEUEHHS 3UCTIIICHHS

Bumoru 10 3uenjieHHs

Po3TanyBaHHsi CTPHIKHIB MinimManabHuii 3aXHCHUIE AP, Cppiy py
PoznineHe HiaMeTp CTprKHS
ITacmo ExBiBanenTHuii niametp Op

SIK110 HOMIHAJTBHUI MaKCUMAJTbHUH po3Mip HalTOBHIOBaYa OUTBIINE HiXK 32 MM, TO cmin,b
HEOoO0XiTHO

IMpumirka. .
301IBIIUTH HA 5 MM;

Op - eKBIBAJICHTHHI JiaMeTp BU3HAYAETHCS 3T1THO 3 BiINIOBITHUMH HOPMATUBHUMH JTOKYMEHTAMHU.




[Ipu Hanpy>keHHi apMaTypy Ha OETOH TOBIMHA 3aXUCHOTO WIAPY Cpyin b, IOBUHHA IEPEBUIILYBATH:

- IPY KPYTJIOMY TIepepi3i KaHaIly - BEIMYMHY JliaMeTpa KaHaly;
- TIpH IPSIMOKYTHOMY Iepepi3i KaHaTy - OUTbIIIE i3 BOX 3HAYCHB: MEHIITY CTOPOHY YH MOJIOBUHY OLIBIION.
SIKII0 po3MipH Kpyrioro abo MpsiMOKYTHOTO KaHaly MepeBUIIYIOTh 80 MM, TO BKa3aHi BUMOTH He 3aCTOCOBYIOTHCS.

IIpu Hanpy>KeHH1 apMaTypy Ha YIIOPH PEKOMEHI0BaH1 BEIMYMHH Cpyip b, CTAHOBJIATD!

- 1,5 x miameTp kaHaTy a0 TIAJKOTO IPOTY;

- 2,5 X 1iaMeTp CTPIIKHS NMEPiOJHIHOTO MPod1iIo.

4.4.2.4 Tlpu TOBIIMHI 3aXMCHOTO LIAPY, KA MEepeBUIIy€e 45 MM, HCOOX1THO Tepea0adnTH KOHCTPYKTHBHE HOTO apMyBaHHSL.
4.4.3 Jlonycmumi npoekmHi i0Xuu

[Tpy BU3HAYEHHI HOMIHAJIBHOI TOBIIMHH 3aXHCHOTO MIAPY Cpom A0 HOTO MiHIMAIBHOTO 3HAUCHHS HEOOXiTHO JOAATH AOIYCK Ha BiIXHI

Acdey. ToBmuHY MiHIMATBHOTO 3aXHCHOTO MIAPY HEOOXiMHO 301IBIINTH Ha aOCOTIOTHE 3HAUCHHS AOIyCTUMOTIO BiJl'€MHOTO BiJXHUITY.

[Mpumitka. PekomeH0BaHe 3HaYeHHA AC{ey = 10 MM.

5 PO3PAXYHOK KOHCTPYKIIH
5.1 3arajapHi M0JI0KeHHS

5.1.1 MeTo10 KOHCTPYKTHBHOTO PO3paxyHKY € BU3HAUCHHS PO3MOAIIY BHYTPIIIHIX CHJI i MOMEHTIB a00 HamNpy»KeHb, Ae(opMartiii i
HepeMilleHb 0 BCil KOHCTPYKIIii abo 11 acTuHI. 3a HE0OXiTHOCTI BUKOHY€ETHCSA PO3PAXYHOK Ha MICIEBY JIiF0 HABAHTA)KCHHS.

IpumiTka. J{ns 6i1pI10CTi BUNIAAKIB PO3PAXYHOK 3aCTOCOBYETRCS ISl BU3HAUEHHS PO3MOALTY BHYTPIIIHIX CHJI 1 MOMEHTIB, a KiHIIeBa
nepeBipka abo JIEMOHCTpaIlisl OMOPyY MOMEPEYHHX MEePePi3iB IPYHTYEThCS HA HACIIIKAX X JIif; OTHAK, PE3YJbTATH 32 JSSIKUMH METOIaMU
PO3paxyHKy (HaIpHKIIaI, 32 METOJIOM CKIHYCHHUX EJIEMEHTIB) MPECTABIICH] MePeBaYKHO y BHIVISII HAPYXKEHb, JedopMartiii i
nepeMilieHb, a He BHYTPIIIHIX CHJI 1 MOMEHTIB. [lj14 3acTocyBaHHA IUX AAHUX 1 OTPUMAaHHS BIAMOBIIHUX pe3y/IbTaTiB MepeBipku MOTPiOHO
BUKOPUCTOBYBATH CIEIialibHI METOIH.

5.1.2 Po3paxyHOK MOBUHEH BUKOHYBATUCH 13 BAKOPUCTAHHSIM iJiealtizallii ik reoMeTpii, Tak i Xxapakrepy poboTu KoHCTpyKIii. Bubpana
i7iearizallis IOBUHHA BI/IMOBIIATH XapaKTepy 3ajadi, sKa PO3B'sI3y€ThCS.

5.1.3 Y po3paxyHKkax HEOOXiJJHO BpaXOByBaTH BIUIMB T€OMETPIl 1 XapaKTEepUCTHK KOHCTPYKIIIi Ha XapakTep ii poOOTH Ha KOXKHIHN cTail
iICHYBaHHSI.

5.1.4 Y OymiBisx BIUTUBH MOMEPEYHHX 1 OCHOBHX 3YCHIIb HA e(OPMAIIiFO JTIHIHHIX €JIEMEHTIB 1 IUTUT MOXKYTh HE BPaXOBYBAaTHCh, SKIIO
CyKyITHa BeJIMUMHA LIUX BILTUBIB He nepeBuitye 10 % Bix 3ycuib, BUKIMKAHUX 3THHOM.

5.1.5 Sxkuro B3aeMoist "ocHOBa-cIOpyAa" CyTTEBO BIIMBAE HAa XapaKTep PO3MOALTY 3yCHIb Y CHOPYIi, TO HEOOXiAHO BUKOHYBAaTH
PO3paxyHOK SIK €IMHY TEOMETPUYHY 1 (DI3MYHO HENiHIHHY cucTeMy "ocHOBa-(pyHIaMeHTH-cTiopyaa".

5.1.6 Tlpu aHami3i crioy4eHb HABaHTaKEHb 1 BIUIMBIB MOBHHHI PO3IVISIATHCH BiIOBIHI BUITAJIKW 3 METOIO BU3HAYCHHS BCIX Iepepi3iB
KOHCTpYKIIii a00 1i 4aCTHHH, Jie MOXKITUBE BUHUKHEHHSI TPAHUYHOTO CTaHY.

5.1.7 BruuBu npyroro mopsiiky MOTPiOHO BpaXOBYBaTH, SIKIIO BOHHU CYTTEBO BILIMBAIOTH HA 3arajbHy CTIHKICTh KOHCTPYKIIII i Ha
JOCSATHEHHS TPAaHUYHOTO CTaHy Y KPUTUYHHX Tepepizax.

5.2 T'eomeTpuuHi HETOCKOHAJIOCTI

5.2.1 HecipusTiIuBi BIUIMBU BiJ MOXKJIMBUX BIJXWJIIB Y Te€OMETPil KOHCTPYKIii, pO3TallyBaHHI HABaHTAXXEHb TOTPIOHO BpPaXOBYBATU IPH
PO3paxyHKy €JIEMEHTIB 1 KOHCTPYKITiH.

[Mpumitka. Bigxwimm y po3Mipax NoONepeyHUX MepepisiB, 3a3BUUail, ypaxoByrOThCs KoedimieHTaMu HAAIMHOCTI 32 MaTepiaiaMu. iX He
MOTPIOHO OAATKOBO BKJIIOYATH Yy KOHCTPYKTHBHHUI PO3PAXyHOK.

5.2.2 Ilpu po3paxyHKy 3a IEpILIOIO IPYIOI0 IPAaHUYHHUX CTAHIB CIIiJ PO3IIANATH €(EKT BiJl BIUINBY MOXKJIMBUX HEIOCKOHAJIOCTEH y
reoMeTpii HeHaBaHTaXeHO1 KoHCTpykuii. HeoOXxigHO Hamaratucs BpaxyBaTH HECIIPUATINBI e(heKTH SIKOMOra OibII0il KiNbKOCTI



HEJIOCKOHAIOCTEH.

5.2.3 HenockoHanocti noTpiOHO BpaXxoBYBATH ISl TPaHUYHUX CTaHIB 3a MPUAATHICTIO O HOPMAJIbHOI €KCILTyaTallii.

5.2.4 SIxuio BIUIMB HENOCKOHAIOCTEH MEHIINH Bijl BIUIMBY PO3PaXyHKOBUX TOPU3OHTAIBHUX Jil, TO HUM MOXHA 3HEXTYBaTH.
HenockoHanocti He citiJl ypaxoByBaTH Ui 0COOMUBUX (aBapiiiHUX) CIIONYy4YeHb HABAHTAXKEHb.

5.2.5 Po3paxoBytoun OETOHHI 1 3a11300€TOHHI €JIEMEHTH Ha JIII0 CTUCKAJIBHOTO MO30BXKHBOTO 3yCUIIIISL, HEOOX1THO BPaXOBYBaTH
BHIAJKOBUI EKCIICHTPUCHUTET €0, SIKUH CITiI MpuidMaTy He MEHIIIUM 3.

- 1/600 nomxuHu enemMeHTa abo BiJICTaHI MiXK HOTO mepepizaMu, 3aKpiIICHUMH BiJ| 3MIIICHHS;
- 1/30 Bucotu nepepizy (miamerpa);
- 10 Mm.

J71s1 eJIeMeHTIB CTaTHIHO HEBU3HAYCHNX KOHCTPYKIIiH 3HAUYCHHS €KCIIEHTPUCUTETY TO3A0BKHBOTO 3yCHIII BiTHOCHO IIEHTPA Bard
MIPUBEICHOTO TIepepizy € MPUUMAIOTh TAKHUM, IO TOPIBHIOE BETUYNHI EKCIIEHTPUCHTETY, OTPUMAHOTO 31 CTATHYHOTO PO3pPaxXyHKY, aliec He
MEHIIIUM Bif €.

JIJis eJIeMEeHTIB CTaTHYHO BU3HAUCHUX KOHCTPYKIIIH EKCIEHTPUCHUTET € MIPUHMAIOTh TAKHMM, 110 TOPIBHIOE CYyMi €KCIICHTPUCHUTETIB 31
CTaTUYHOTO PO3PAXYHKY Ta BHUITIKOBOTO.

5.3 Ineanizaunisa cnopyau
5.3.1 Koncmpykmueni moodeni 014 3a2anbHo20 po3paxynKy

5.3.1.1 Enementu ciopynu kiacu(ikyroTh, 32 XapaKTepoM iX (yHKIIOHYBaHHS sIK OalIKu, KOJOHH, IUIUTHU, CTiHM, TaHENi, apku, 0O0JIOHKU
Tomio. [IpaBnia OXOIUTIOIOTE PO3PaxXyHOK IIMX XapaKTEPHUX €EMEHTIB Ta CIIOPY, 110 chopMOBaHi CYyKyMHICTIO TAKUX €JIEMEHTIB.

5.3.1.2 JIns OyniBenb 3aCTOCOBYIOTHCSI HIXKUCHABEICH] ITOJIOKCHHS.

5.3.1.3 banka - 11e eJeMeHT, y SIKOTO MPOJIIT He MEHIIIe HiK yTPUYi MEPEBHIIYE 3arajbHy BUCOTY Iepepidy. Y iHIIOMY pa3i BOHa TOBHHHA
pO3IIsAAATUCS, SIK OaJIKa-CTiHKa.

5.3.1.4 Ilnura - 1€ €IEMEHT, Y SIKOTO MiHIMaJIBEHHIHA PO3Mip CTOPOHH HE MEHIIIE HXK y I'STh Pa3iB NEPEBHUIIYE 3arallbHy TOBIIMHY TUIATH.

5.3.1.5 [InuTa, Ha Ky Ai€ IePEBaXHO PIBHOMIPHO PO3IOIiICHE HABAHTAXKCHHS, MOXKE PO3IILIATHCS SK TaKa, IO MPAIIoe 3a 0aITKOBOIO
CXEMOI0, SKIIO:

- BOHA Mae JIBi BUIbHI (HEe 00IEpTi) Ta MPaKTUYIHO MapanienbHi TpaHi;

- BOHA € [[EHTPAJIBHOI0 YACTHHOIO MIPAKTUYHO MPSMOKYTHOI IUTUTH, OONEPTOl 110 YOTHPHOX TPAHSAX MPU CIIiBBIJHOIICHHI JOBIIOTO
MIPOJILOTY 10 KOPOTIIOTO, OiIBIIOr0 HiXK yABIdi.

5.3.1.6 PeGpucti a00 KeCOHHI IUTMTH HE MMOTPIOHO PO3MIAAATH K JUCKPETHI €IIEMEHTH MPH PO3PaXyHKY, KOIIH 3a0e31euy€eThCsl yMOBa, 32
SIKOT TTOJHIL 200 BEPXHS YacTHHA KOHCTPYKIII Ta morepevHi pedbpa MaroTh HEOOXiHY )KOPCTKICTh Ha KPYTiHHA. 1]e MOXKIIMBO, SKIIO:

- Kpok pebep He nepesuiinye 1500 mm;
- IIUPUHA MTOJTUII He O1ITbIIIE HIXK Y YOTHPU Pa3H MEPEBUIIYE BUCOTY pedep;

- TOBIIMHA ITOJIHII, OHaMMeHIIe, cTanoBUTE 1/10 BifcTaHi y 4ucTOTI Mixk pedpamu a6o 50 MM. Y po3paxyHOK MpUHAMA€EThCS OLIBIIE 3
WX JIBOX 3HA4YCHB;

- KpOK IONepeyHHX pedep y YUCTOTI He MepeBHuIye Oinbine Hik y 10 pa3iB cepeHIO TOBIUIMHY IUIUTH.
MinimaneHa ToBIMHA IUTH 50 MM Moke OyTH 3MeHIeHa 10 40 MM, K0 pedpa po3TalloBaHi 31 CTaTMM MOJYIIEM (CTana CTPYKTypa).

5.3.1.7 KonoHa - 11e el1eMeHT, Y SIKOTO BHCOTa Iepepizy He NepeBHIIyE HIIMPHUHY OUTbINE HIX Y YOTHPH Pa3H, a BUCOTA EIEMEHTA -
IIOHAMMEHIIe Y TPU pa3u BUCOTY Tepepidy. B iHmomy pasi 1l moTpiOHO po3misaaTy K MIOH ado CTiHY.

5.3.2 I'eomempuuni oani



5.3.2.1 Poboua wupuna noauys (015 6CiX epAHUYHUX CIMAHIB)

5.3.2.1.1 ¥V taBpoBux ta ['-nogibHux Oankax podoya MMpPUHA MOJHIII, Ha SIKiii MOJKHA BBa)KaTH PIBHOMIPHUM PO3MOALT HANlPY>KEHb,
3aJICKHUTh Bil PO3MIPiB CTIHKH i HONHUIY, BUAY HABAaHTAKEHHS, IPONBOTY, YMOB OONMPAHHS Ta ONEPEYHOI apMaTypH.

5.3.2.1.2 Pobouy mmpuHy HonuIl moTpiOHO BpaxoBYBaTH Ha BificTaHi ly MiX TOUKaMH Oajky 3 HylTbOBIMU MOMEHTAaMH, SKi MOXXHA

MpUOJIM3HO BU3HAYMTH 32 PUCYHKOM 5.1.
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Pucynok 5.1 - Jlo Bu3Ha4eHHS BiJCTaHi lo

5.3.2.1.3 Pobouy mupuHy mONuIli begr 151 TaBpoBOi 260 ['-11o1iOHOT Oaiky MOXKHA BU3HAYATH 32 POPMYIIOH0:

bqgu'nﬁfleﬂr_f-t-bm (5.1)

[Ipumitka. JIoBkuHa KOHCOJTI |3 HE MTOBUHHA MTEPEBHIYBaTH MTOJIOBHHU TPUIICTIIOTO MPOJIHOTY, & CIIBBITHONICHHS MPUICTINX MPOJILOTIB

MOBUHHO OyTH y Mexkax Bin 0,6 1o 1,5,
e
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5.3.2.1.4 Inst KOHCTPYKTUBHOTO PO3PAXyHKY, SIKIIIO HE BUMAraeThCsl BUCOKOI TOUHOCTI Pe3ylIbTary, AOIyCKA€ThC IPUHMATH ITOCTIHHY
MIMPUHY MONHUII B3AOBXK yChOTO HPONBOTY (pucyHOK 5.2). [Ipu 1ipoMy, muprHa MONUII TOBHHHA 33{0BOJIBHATH BUMOTH OIIOpY
IIPOIBOTHOTO TIOTIEPEYHOTO IIepepisy.
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Pucynok 5.2 - XapakrepucTHKH poO040i IIMPHUHH TOIHIIL

5.4 HestiHiiHUH po3paxyHOK

5.4.1 Tlpu BU3HAYEHHI 3yCHJIb Y KOHCTPYKIIISX, K IIPABHIIO, TOTPIOHO BUKOPUCTOBYBATH HEINIHIHHI METOJM PO3paxyHKy 3a oOoma
rpyrnaMy TPaHHYHUX CTaHIB MPH 3a0e3MeUeHH] YMOB PIBHOBArd 1 CyMIiCHOCTI ehopMalliif Ta ypaxyBaHHI HEJTIHIHHOTO XapakTepy poOOTH
MarepianiB. Po3paxyHOk moTpiOHO BUKOHYBATH Ha BIUTMBH MEPIIOTO YK APYTOTO MOPSIKY.

5.4.2 Ilpu rpaHUYHOMY CTaHi MOTPIOHO MEPEBIPSITU 3AATHICTh PO3PAXYHKOBOTO MOMEPEYHOrO Mepepisy cnpuiiMatu Oyab-sKi nepeadaucHi
PO3paxyHKOM 3yCHIUIA 3 BIATIOBIIHIM ypaxyBaHHSIM HEBU3HAYEHOCTEH.

5.4.3 JInst KOHCTPYKIIIH, [0 3a3HAIOTH Jii MEPEeBaXKHO CTATUYHUX HABAaHTA)KEHbB, BIUTMBOM ITOTICPEIHIX HAaBAaHTAKEHb, 3a3BHYal, MOJKHA
3HEXTYBATH Ta MPHUITYCKATH, 110 3pOCTAaHHS IHTEHCUBHOCTI JIil Bi0YyBa€THCSI MOHOTOHHO.



5.4.4 Tlpu 3acTOCyBaHHI HETIHIHOTO METOAY PO3PaxXyHKY BUKOPHCTOBYIOTHCS XapaKTEpPUCTHKH MaTepialiB, Kl BiT0OpaKaroTbCs
peansHUMU Jiarpamamu aehopMyBaHHS OeToHy i apMmaTypu. [1oTpiOHO 3acTOCOBYBATH TUTBKU TaKi METOIMKH PO3PAXYHKY, SIKi €
CIIPaBENIMBUMHU Y BIAMOBIIHUX MEXaX 1 MITBEPDKYIOTHCS EKCIICPUMEHTOM.

5.4.5 JIns THYYKHX KOHCTPYKIIH, y SKAX HE MOXKHA 3HEXTYBATH BIUTUBAMH JIPYTOTO MOPSIKY, HEOOXiTHO BPaxOByBaTH BILUIHB
MO3JOBKHBOTO MPOTHUHY Ha X HECYdy 3IaTHICTb.

5.5 JliniiiHO-IPY’KHUH PO3pPaxyHOK

5.5.1 BuznaueHHs 3yCHJIb IPU BiANOBIAHOMY OOTPYHTYBaHH1 MOKHA BUKOHYBATH 3a JIHIHHO-NPYKHUM PO3PaxXyHKOM €JIEMEHTIB Ha
OCHOBI 3arajibHUX IIPaBUII OyAiBENbHOI MEXaHIKU JUIs HEPIIOTO 1 JPYroro rpaHNYHUX CTaHIB.

5.5.2 JInst BU3HAUCHHS BIUIUBY Jil JTiHIHHUNA pO3paXyHOK MOXKHA BUKOHYBATH 32 YMOB: (1) BIICYTHOCTI TpILIIMH Yy Iepepi3ax;
(i1) 6nm3pKoOTO 10 JiHIIHOT 3aJIeKHOCTI HaNpyKeHHsI-Aedopmartii;
(ii1) BiAMOBITHOCTI BEIMYMHHA MOJYJISI IPY>KHOCTI PO3PaxXyHKOBIM CUTYaIIii.

5.5.3 Jlnst BpaxyBaHHS TeMIlepaTypHoi aedopmariii, ociganHs i i ycaaku Ipu TpaHUYHOMY CTaHi 32 HECYUOI0 3[aTHICTIO 1 CTIHKICTIO
MPUIMAIOTh 3HIDKEHY KOPCTKICTH, IO BIAMOBIA€E TIEpepi3y 3 TPINTHHAMH, HEXTYFOUH KOPCTKICTIO Ha PO3TST, aj¢ BPaXOBYIOUYH BILTHB
noB3y4ocTi. [Ipu rpaHMYHOMY CTaHi 3a MPUIAATHICTIO 10 ekciutyarauii (SLS) HeoOXinHO pO3MISAATH MOCTYOBHIA PO3BUTOK TPIIIKH.

5.6 JliniiiHO-IPYKHUH PO3PaxyHOK 3 00MeKeHUM Iepepo3NofiioMm
5.6.1 Ipu niHIHHO-TIPY>)KHOMY PO3paxyHKy 3 0OMEXEHHUM ITePEPO3II0IiJIoM He0OX1THO BPaXOByBaTH BILTUB MEPEPO3IOLITY MOMEHTIB.
[InacTu4HICTh Y KPUTUYHHX ME€pepi3ax MOBUHHA OyTH JOCTAaTHBOIO AJIS TOTO, 11100 nepeadaueHnii MexaHi3M Mir peastizyBaTHhcs.

Po3paxyHOK 3 ypaxyBaHHSIM IUIACTUYHUX AedopMaliii TOBHHEH IPyHTYBaTUCh a00 Ha METO1 HIDKHBOI TPaHUIll (CTaTUYHOMY), a00 Ha
METOJi BEpXHbOI IpaHuIi (KiIHEMaTHIHOMY).

5.6.2 Po3paxyHOK 0aJloK, paMm i IUTHT 3 ypaxyBaHHSM IJIACTUYHHX edopMalliii BUKOHYEThCS JIJIs TPAHUYHHUX CTaHIB 0e3 31iHCHeHHS
Oe3rmocepeTHbO1 MePeBipKH IPAaHIIHOTO TIOBOPOTY MEPEpi3y 3a YMOBH, 1[0 BUKOHYETHCS BUMora 5.6.1.

5.7 Po3paxyHOK BIIMBIiB Pyroro nopsiiky npu CTUCK
y 5.7.1 3acanvui nonoosicenms

5.7.1.1 Leii migpo3aia CTOCYETbCA €IEMEHTIB 1 KOHCTPYKLIH, XapakTep poOOTH SKUX CYTTEBO 3aJIe)KUTh Bifl BIUTUBIB APYTOTO MOPSAIKY
(HampHuKIaz, KOJIOHH, MIIOHHM, CTiHH, TaJll, apKK Ta 000JIOHKH). 3arajibHi BIUIMBU APYTOTO MOPSAKY MOXKYTh MPOSIBISITHCE 1y
KOHCTPYKIIISX 13 THYYKOIO B'SI3€BOI0 CHCTEMOIO.

5.7.1.2 Slkmio BpaxoBYIOTHCS BIUIMBH JAPYTOTO MOPSIKY, TO PIBHOBArY 1 OIip KOHCTPYKIIii MOTPIOHO MepeBipsATH y 1e(OpMOBaHOMY CTaHI.
Hedopmarii noTpiOHO BU3HAYATH 3 ypaxXyBaHHSM BiIMOBIJHOTO BILIUBY TPIIIUHOYTBOPEHHS, HETIHIHHIX BIACTUBOCTEH MaTepialis i
MOB3Y4OCTI.

ITpumitka. IIpu po3paxyHKy 3a yMOB JiHIHOTO XapakTepy poOOTH MaTepiaiiB i BILIMBH MOXKHA BPaXOBYBAaTH IIUIIXOM 3HIKCHHS
XapaKTePUCTHK KOPCTKOCTI.

5.7.1.3 V BinoBiIHUX BUTAJIKaX PO3PaXyHOK MOBHHEH YPaXOBYBaTH BILTMB THYYKOCTI TIPHJICTIIMX €JIEMEHTIB 1 ()YHJaMEHTIB (B3aEMOIs
"ocHoBa-criopyna'").

5.7.1.4Xapakrep poOOTH KOHCTPYKIIii MOTPIOHO PO3MIAAATH Y HANIPSIMKY, B IKOMY MOXKE BiOyBaTHCS AeQopMallis, a B HEOOX1THUX
BUMAJIKaX CIIiJI ypaxoByBaTH JBOBICHHI 3THH.

5.7.1.5 HeBu3Hau€HOCTI y TeOMETPIi i po3TalllyBaHHI HABAaHTAXKEHb CTHCKY NMOTPiOHO BPaXOBYBATH SIK OJATKOBI BIJIMBU HEPILOTO
MOPSIIKY HAa OCHOBI TeOMETPUIHNX HeJoCKoHaocTeit (5.2).

5.7.1.6BrinmuBamu [pyroro NOpSAKy MO)KHA 3HEXTYBATH, SKIIIO BOHHU Pa30M CTaHOBITH MeHIIE HixK 10 % BiIMOBITHUX BIUIMBIB IEPIIOTO
TOPSIIIKY.

5.7.2 IHoe3yuicmep

Brutis moB3y4ocTi ToTpiOHO BpaxoBYBaTH MPH PO3PaxyHKY BIUIUBIB JPYTrOro MOPAIKY 3 00OB'SI3KOBHM PO3IVIAZOM SIK 3aralbHIX YMOB
o710 noB3yuocTi (3.1.4), Tak 1 TPUBATIOCTI CHOTYy4€Hb PI3HUX HABAHTAXXEHb, 1110 PO3MNISJAIOTECS.



5.7.3 Memoou po3paxyHky

Mertonu po3paxyHKy OXOILTIOIOTh 3arajibHUM METO/, 1110 IPYHTYEThCA HA HETIHIMHOMY pO3paxyHKy APYroro mopsaaky (5.7.4), i HacTymHi
JIBa CIIPOIICHUX METOJIH, IO IPYHTYIOTHCS Ha HOMiHAJIbHIN )KOPCTKOCTI Ta HOMiHAIBbHINA KPUBHU3HI.

5.7.4 3azanvnuii memoo

5.7.4.1 3aranpHUN METOA IPYHTYETHCS HA HETIHIHHOMY pO3paxyHKY BKJIIOYHO 3 TEOMETPHUYHOIO HENiHIHHICTIO, TOOTO BIUTMBAMH JIPYTOTO
MOPAIKY. 3aCTOCOBYIOThCS 3arajibHi NPpaBUiIa HEMIHIHHOTO PO3PaXyHKY.

5.7.4.2 HeoOximHO 3acTOCOBYBaTH Ipadiky HANPYyKEeHHS-ae(GopMallii 0eToHy 1 apMaTypHOi CTai, SKi IPUIATHI IS 3arajibHOTO
po3paxyHky. [ToTpiOGHO BpaXxOBYBaTH BILIHB MTOB3Y4YOCTi.

5.7.4.3 BennunHy rpaHUYHOTO HABAaHTAKEHHS MOKHA OTPUMATH Oe3II0CEPENHBO i3 PO3paxyHKy Ha OCHOBI BUKOPHCTAHHS PO3PaxyHKOBUX
3aJIeKHOCTEH HaNpyXeHHI-IedopMmanii A OeToHy 1 apMaTypHoi cTaii, HaBeneHux y 3.1.5 (popmymu (3.4) Ta (3.5)), pucynkax 3.1,3.6
y 3.3.6 Ta pucyHnka 3.8) Ta neopMaIiifHoro MeToay po3paxyHky.

5.7.4.4 3a BiACYTHOCTI OLJIBIII TOYHUX MOJICIIEH MOB3YUiCTh MOXKE OYTH BpaxOBaHA IIISTXOM MHOKEHHS BCIX BEJIMYHMH JepopmMallii 3a
rpadikoM HarpyKeHHs-IepopMarii 6eToHy Ha KoeimieHT (1 + Qgf), 1€ (QPef- PO3PAXYHKOBHHA KOSQIIIIEHT MOB3YIOCTI, SIKHI BU3HAYAETHCS

3a (hopMyIIoIO:
0 =0{ (10 )* Moggy / Mygs ). (52)

ne ¢(wo, tp) - rpaHyHUil KoedinieHT nop3yuocTi (3.1.4);

MoFEd  ~ 3ruHaIbHHI MOMEHT BiJl OCHOBHOTO CITOJTyYEHHS JUIsl TEPIIOT IPYNU T'paHMYHHUX CTaHiB; MOEgp - 3TMHAJBHUNA MOMEHT Bif
OCHOBHOTO CIOJYYEHHS AJIsl APYTol rpylu rPaHUYHUX CTaHiB.

5.8 CriiikicTh i3 IIOIMHN THYYKHX 0aJ10K

5.8.1 V HeoOXiHUX BUIIAJKaX MOTPiOHO BPaXOBYBAaTH CTiMKICTh THYUKUX OAOK i3 CBO€T INTOLIUHY, HAIPUKIIAJ, JUIA 30ipHUX OaJIOK IpU
TPaHCIOPTYBaHHI 1 MOHTaX1, I 0aJIOK 06€3 PO3KPIMJICHHS i3 IIIOMKHA y poOdodoMy cTaHi Tomo. Takox MOTpiOHO BpaxoByBaTh
TeOMETPUYHI HEI0CKOHATOCTI.

5.8.2 Tlpu nepeBipiii 6aI0K Yy HEPO3KPIIJICHOMY CTaHI B SKOCTI TEOMETPHYHUX HEIOCKOHAIOCTEH HEOOX1THO MPUITYCKATH BUTHH 13 CBO€T
IomuHY, mo nopisHioe 1/300, ne 1 - 3aranbHa MOBKHUHA OAJIKH.

Sxmo y pobouoMy craHi 6anKa po3KpIILTIOEThCS CIIOTYYEHUMH 3 HEH0 €JIeMEHTaMU, TO iX MOXKHA BpPaXOBYBaTH IPH MEPEBIpLi CTIMKOCTI 3
11 IJIOLIMHH.

5.9 llonepeaHbO HATIPY KEHI €JIeMEHTH | KOHCTPYKIIII

5.9.1 3acanvni nonoorcenns

5.9.1.1 YV nux Hopmax po3nisiiaeTbest IOMIEPETHE HAPYKESHHS, SIKe MIPUKIIJICHE 0 OSTOHY MOMepeIHhO HAPYKEHOI0 apMaTyporo.
5.9.1.2 MoXHBICTh KPUXKOTO PyWHYBAHHS €JIEMEHTA BHACIIIOK PO3PHUBY HANPyKEHOT apMaTypy MOBUHHA OyTH BHKITIOYCHA.

5.9.2 3ycunnsa nonepeonvozo nanpyxcenna npu HamA2y8aHHi

5.9.2.1 Maxkcumanvui 3ycunis nanpyicenms

Cwuuta, 0 IPUKIIAAAETHCS 10 apMaTypH P .« (TOOTO cuita, o i€ Ha KiHII TPUKITaTaHHS PO3TATYBaHH:), HE IIOBHHHA ITEPEBUIIYBATH

HACTYITHOI BEJINYUHU:

Prax = -'"lp X Op, max » (5.3)
ne Ap - [UIOMIA TIepepizy HaIpY>KeHOI apMaTypH;
OP,max - MAKCUMaJbHI HANpyKEeHHS, 10 BUHUKAIOTh Y HaNpYXeHii apmartypi,

op, max=min {kl1xfpk;k2xfp0.1k) IIpumirka. PekoMeH1yI0TbCSl HACTYTIHI 3HaUYeHHs koediienTiB: k; = 0,8 1 x» = 0,9.



5.9.2.2 Obmesncenna Hanpyscenv y Oemoni y 30Hi aHKepy8aHHsA

Heo0xiHO KOHCTPYKTUBHUMHU 3aX0AaMU 3alI00iraTH MOXKJIMBOCTI TPIIIMHOYTBOPEHHS 1 pO3KOJIIOBAHHS OETOHY Ha KIHIIX €JIEeMEHTIB,
HaNpy>KeHUX Ha YIOpH 1 Ha OETOM.

5.9.2.3 Buwmiproganns

ITpu Hanpy*eHHi Ha OETOH CHITY OIEPETHHOTO HANIPY>KEHHS 1 BiTIOBITHE BUJOBKEHHS apMaTypH IOTPiOHO MEepeBipsATH
BHMIPIOBaHHSIMH, a (DaKTHYHI BTPATH MMOTIEPEIHHOTO HAPYKEHHS BHACIIZOK TEPTS MOTPIOHO KOHTPOIIOBATH.

5.9.3 3ycunnsa nonepeonb020 HAnPyIHceHHA

Y MOMEHT yacy ¢ i Ha BiicTaHi (a00 JOBXMHI JIyTH) BiJl HAIPYKEHOTO KiHIA apMaTypH CEPEJIHs CUJIa TIONEPEIHBOTO HaNpykeHHs P, ; (x)
JIOPIBHIOE MaKCUMAITBHIN CHITL Py ,x, IPUKIIAICHIH 10 HANIPY)KEHOTO KiHIISL, MiHYC MUTTEBI BTPATH 1 BTPATH, 1110 3aJICXKATh B Yacy.

AGcomoTHa Benn4auHa Py, ; (X) ypaxoBye BCi BTpaTH.

594 Bnaue nonepednvozo nanpyscennua na 2paHudHUI CMan 3a NPUOAMHICHIIO 00
eKxcnayamauyii i 2paHuYHUIL CIAaH 3a 6MoMoN

ITpu po3paxyHKy 3a IPUIATHICTIO 10 €KCILTyaTallii Ta BTOMOIO MOTPIOHO BCTAHOBJIIOBATU OOMEXKEHHS MOXKIIMBUX 3MiH NONEPEAHBOTO
HanpyxeHHs. [|JIs1 TpaHUYHOTO CTaHy 3a MPUAATHICTIO 10 eKCITyaTallii BU3HAYaloTh JIBi XapaKTePUCTHYHUX BEITMIHMHU CHIH
MONePEIHBOTO HAIIPYXKEHHS 3a (OpMylITaMu:

Py sup = ":uppm. ¢ (x), {5.4)
Py in = Ting Prm, ¢ (x) , (5.5)
ne Pk, sup - HaliOLIbIIEe XapaKTepUCTHYHE 3HAYCHHS; Pk, inf - HaliMEHIIIe XapaKTepUCTHYHE 3HAYCHHS.

Ipumirka. PeKOMEHAYIOTBCS HACTYIHI BETMUMHH Fgyyp 1 Fipf
- JUIsl apMaTypy, HANpPY>KeHOi Ha ynopu abo 6e3 34CIUIeHHS: Ty, = 1,05 174,/= 0,95;
- JUIsl apMaTypH, HaNpyKeHoi Ha 6eTOH a0 31 3YETUICHHAM: Ty, = 1,10 1 1= 0,90;

- [IPY 31i1ICHEHHI] BIANOBIZHUX BUMIPIOBAaHb (HANPUKIIAJ, OTIEPEHBOTO HATATY): Ty, = Fips= 1,0.

5.10 BpaxyBaHHs 1esIKHX 0C00JIMBOCTell KOHCTPYKIiH NPH PO3PaxyHKY
- 5.10.1 Inuty, oo oOMUpParOThCs Ha KOJOHHU, KIACH(DIKYIOTHCS K IUTOCKI (0€30aIKOB1) ILTATH.

- 5.10.2 [diadparmu »OpCTKOCTI - Iie IUIOCKI YapyHKOBI €IEMEHTH a00 3al1i300€TOHHI CTiHH, SKi 320€3MeUyI0Th TONEPEYHY CTIHKICTh
CHOPYAH.

5.11 MeToau 004ucJIeHb i CIPOLIeHHSA
- 5.11.1 Konctpykis moBuHHa OyTH po3paxoBaHa i CKOHCTpyHOBaHa Tak, M100:

- - 3 IOCTaTHHOIO IMOBIPHICTIO 3aJIMIIATHCS IPUIATHOIO IO BUKOPHCTAHHS, 3BAYKAIOUH Ha PO3PAaXyHKOBHH CTPOK €KCILTyaTamii Ta
BapTICTh;

- - 3 IPUAHATHM PIBHEM HAXIHHOCTI CITPHAMATH BCl HABAHTAXXCHHS Ta BIUIHBH, SKI MOXYTb 3'SBJISTHCS y MPOIEC] eKCITyaTailii, Ta MaTH
BiJIIOB1/IHY JJOBTOBIYHICTb 3 ypaxyBaHHAM BapTOCTi poOIT A T miATpUMaHHS.

- 5.11.2 TTpu po3paxyHKy OymiBeNb i CIIOPY/] HAIIHHICTh JOCITAETHCS MUITXOM BUKOPUCTAHHS METOIY OKpPEMHX KOe(II[iEHTIB HATIHOCTI.
3acTocyBaHHS I[bOT'0 METOY TAPAHTY€E AJIS BCIX PO3PAXYHKOBUX CUTYaIliil HEMOCSIKHICTh TPAaHMYHUX CTaHIB y pa3i BUKOPUCTAHHS Y
po3paxyHKax (po3paxyHKOBHUX MOJEISNX) pO3paxyHKOBUX 3HAUCHb HABAHTA)KECHb Ta BILIMBIB, BIIMOBIIHUX BJIACTUBOCTEH Marepialis i
TEOMETPUYHHX XapaKTEPUCTHK €JIEMEHTIB i3 33JJaHUM PiBHEM HaJiHHOCTI.

- 5.,11.3 TlepeBipka KOHCTPYKIIii III0JI0 BiIMOBITHOCTI BUMOTaM 3a JIBOMa I'pyIiaMi IPAHUYHHUX CTaHIB MICTHTB JIBl YaCTHHHU:



- - TIepIlia - BU3HAYCHHS JIIOYHX 3yCHJIb Ta IEPEeMIllleHb BiJl HABAHTAXKEHb y BIAMOBITHOCTI 3 BUIIAJIKOM, 110 PO3TISIAETHCS, 32 HAMOLTBII
HECMPUATIMBOTO PO3TAIYBaHHS 1 32 BIJINOBITHUX CIONYy4YeHb HABAHTAKEHB, 4 TAKOK BU3HAYCHHS HECY4Ol 31aTHOCTI, KA 3aJIe)KUTh Bij
BJIACTUBOCTEH Marepially KOHCTPYKIIii;

- - IpyTa - MOPIBHSIHHS PO3PaXyHKOBHX IMPOTHHIB 200 MIMPHUHH PO3KPUTTS TPIIIUH 13 TPAHNYHUMY 3HAYCHHSIMH, BCTAHOBJICHUMH Ha
OCHOBI (DYHKIIIOHAJIbHUX BUMOT JIO KOHCTPYKIIiH.

- 5.11.4 HaBaHTaxxyBanbHUH e(DEKT € CYKYITHICTIO 30CepPEIKCHIX (CKOHLIEHTPOBAHKX) 1 (a00) pO3MOALIEHUX 3YCHIb a00 BUMYIICHUX
nedopmaliid, NPUKIaJeHUX 10 KOHCTPYKIIIi.

- 5.11.5 Knacuikanis HaBaHTa>KeHb 1 BIUIUBIB, X CIIOMy4YeHHS Ta BUOIp HAlHEBUTiAHIMINX CIONYUYeHb CIif mpuitmaru 3rigHo 3 JIbH B.
1.2-2.

-5.11.6 Po3paxyHKOBI IOCTil{HI HABaHTaXEHHSI, SIKi 30UTBIIYIOTH JIiF0 3MIHHIX HaBaHTaXEHb (301ratoThCst 38 HAIPSMKOM ), TOOTO
BHKITUKAIOTh HECTIPUSTIIMBY Jif0 HA KOHCTPYKIIii, TOBUHHI MaTH BepXHI 3HAUYCHHsI KOS(IIIEHTIB O3MEeKH 32 HAaBAHTAKCHHIM. Y pasi, KOJI1
MOCTIiHI HAaBAaHTAXXEHHS 3MEHIYIOTh €()eKT 3MiHHOTO HaBaHTa)KEHHI, HE00X1JTHO BUKOPUCTOBYBATH HUKHI 3HAYEHHS Koe(illieHTiB
0e3MeKH 32 HaBaHTKEHHSIM. 3HaUe€HHS YaCTKOBUX KoedimieHTiB HaailtHOCTI yF HaBeneHi B JIBH B. 1.2.-2.

5.12 MeToau po3paxyHKy 3yCHJIb 32 MEPIIOI0 TA APYIOK0 rPynaMu rPAaHUYHUX CTAHIB

- 5.12.1 Mertoto po3paxyHKy € BCTaHOBIIEHHs HECYyUOi 3IaTHOCTI, TPIIIUHOCTIHKOCTI, IMUPUHU PO3KPHUTTS TPIIIHH, JaedopMartiii Ta
MepeMINIeHb K KOHCTPYKIT Y IIJIOMY, TaK 1 ii YaCTHH.

- 5.12.2 3ycuis, siKi BUKJTMKaHI HAaBAHTXKCHHSAMH, HAWYaCTIIIe BU3HAYAIOTh PO3PAXyHKOM, IPYHTYIOUUCH Ha TiK a0 1HIIIN igeanmizarii
KOHCTPYKIIi.

- SIk11o nmpu ofHOMY 1 TOMY K CIIONyY€HHI1 HaBaHTa)KEHb 1 BIUTMBIB MOXKIIUBI Pi3HI BUMIAJAKH HaBaHTaXKEHb, TO CIiJl pO3MNIAIATH BUTIAIOK
a0 BUMaIKM, HAHOLIBII HECTIPUATIINBI U TPAHUYHOTO CTaHy PO3PaXyHKOBOTO IEPepisy, M0 PO3ITISIA€TCS.

- 5.12.3 Po3misinaroTh Taki BapiaHTH ieanizallii cTaHy MaTepiany:

- - HeNiHiltHe KehopMyBaHHS;

- - IPYXXHWIA CTaH, SKUHA IPYHTYETHCS HA TIMOTE31 MPOMOPILIHHOCTI 3yCHIIb HABAaHTAXKECHHSM;
- IPY’)KHUH CTaH 3 00MEKEHOI0 MOMIIUBICTIO TIEPEPO3IOILTY 3YCHIIb.

Ha BubGip BUmagKy po3paxyHKy MOKYTh BILTHBATH a00 HOTO MOXYTh BU3HAYATH Pi3HI 0OCTABUHH: MOMKJIMBI YHHHHKH HETIHIHHOCTI
(HemHIMHICTD (i3WYHA, KA 3aJIeKHUTH BiJ BIACTHBOCTEH MaTepiaiiB, a00 reOMETPUYIHA), MOXKIMBOCTI PO3PAaXyHKY, HOr0 BapTicTh Yy
MOPIBHSAHHI 3 BapTiCTIO KOHCTPYKII.

5.12.4 Ins po3paxyHKy, sSIK IpaBUIIO, KOHCTPYKILiA MOXe OyTH iJieanizoBaHa UIIXOM MEPeTBOPEHHs i1 y NiHiiiHI enemMeHTH (Oanku i
KOJIOHH), Y TOHKOCTiHHI eJIESMEHTH (TUTUTH Ta 00OJIOHKH) 1 B OCOOIMBUX BUMAJIKAX - B 00'€MHI €JIEMEHTH.

5.13 E¢dexTn nonepeaHbOro HANpPyKeHHs

Po3pi3HsIFOTE JBa CITOCOOU MOMEPETHLOTO HAMIPY)KEHHS apMaTypH:
- micJyIst TBEpiHHSA OeTOHY (Ha OETOH, SIKUH 3aTBEPIiB);

- 1o OeTOHYBaHHS (HATAT HA YIOPH).

5.13.1 Y pasi HartATyBaHHs apMaTypH Ha OSTOH, IO 3aTBEP/IiB, HATIPYKESHY apMaTypy (CTPYIKHI, IpIiT a00 KaHATH) PO3TAIIOBYIOTh Y
KaHaJax i3 yJalTyBaHHAM Ha 11 KiHI[SIX aHKepPHUX MPUCTPOIB. Y CYNPOBOKYBAIBHUX JOKYMEHTaX BKAa3ylOTh YMOBH, SIKHX HEOOX1THO
JOTPUMYBATHUCS y IIPOLIECi HAMIPYKEHHS apMaTypH 3aJIe’KHO Bif criocoly ii HaTsry.

5.13.2V pasi HaTATyBaHHS apMaTypH Ha YIIOpH HAIpy)KeHa apMaTypa (CTpHXKHI, APIT a00 KaHATH) 3HAXOAUTHCS Y 0e3M0cepeTHbOMY
KOHTaKTi 3 OETOHOM 1 aHKepYBaHHS 3a0€31eUy€EThCS CUIIaAMH 34CTIICHHS.

5.13.3 Cunu monepenH»oro HarpyKeHHS, K1 YTBOPIOIOTHCSI CITOCO0aMH, BIIMIHHUMHU BiJI HATATYBaHHS apMatypH, y nux Hopmax He
PO3MIAIAIOTHCS 1 1X CJNiJl BU3HAYATH SIK HABaHTAXXEHHS (MMOCTIiHI a00 3MiHHI).



5.13.4 BusHavarouu BIUIMB JIil IONEPEAHBOTO HATIPYKCHHS, PO3IIISIAI0Th 3arajibHe 3yCHIIA Ta
MicleBi e(eKTH, SKi BUKIUKaH1 KOHIICHTPAIIIMHU 3yCHIIb, TAKUMH, HAIPUKJIIA, SIK 3yCHIIJIS Ha JAUTSHIT
aHKepyBaHHs, a00 TaMm, Jie MOTIePEIHLO HANIPYXKEHI CTPHIKHI 3MIHIOIOTh CBil HAIPSIMOK.

5.13.5Y pasi HaTAryBaHHS apMaTypH Ha OSTOH MaCHBHOTO €JIEMEHTA BBKAETHCS, IO JIisl HAPY)KEHOT apMaTypH PO3MOIUISETHCS
PIBHOMIPHO, MIOYMHAKOYH 3 aHKEPHOTO MPUCTPOIO MiJ KyToM 2B, pu 1isomy tghl = 2/3.

5.13.6/151a TaBpoBoOi Gasiku (PUCYHOK 5.3) MOKHA AOIYCTHUTH, 11O JTisl OTIEPEIHHOTO HAIIPYKECHHS BiIOyBA€THCA:
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Pucynok 5.3 - Po3monin 3ycHiIs MONepeTHLOTO HApyKESHHS
- y CTiHIII OaJIKH, TOYNHAFOYH BiJl aHKEPHOTO IIPUCTPOIO ¥ MekKax KyTa 283;

- SIKIIIO PO3IOBCIOKCHHS HAMPYKEHHS Y CTIHIII JOCATAE CEPEAHBOTO Mapy MOJHII, PO3MOIIICHHS ONEPEAHBOTO HANIPYKSHHS y Hil
MPUAMAIOTH i KyTOM 3 Y KO>KeH OiK BiJ| CTIHKH.

5.13.7 Y pasi HaTATyBaHHA apMaTypy Ha YIIOPH NPHITYCKaIOTh, 10 HANPY)KEHHS Y HaIpy>XeHii apMaTypi JoCArafoTh CBOET po3paxyHKOBOT
BeIMYMHY Ha BijcTaHi lbpd Bix kiHLg enemenTa (pUCyHOK 5.4), 110 JOPiBHIOE HANOIIBII HECIPUATINBIHN i3 1BoX BennuuH: 0,8 Ibp i 1,2
lbp,, ne lbp- noBXWHA aHKEPYBaHHS.

30Ha NOPYUIEH020
FUCHNCHHA

PucyHoxk 5.4 - 3oHa aHKepyBaHHs [IONIEPEIHBO HANIPYXKEHOI apMaTypH, SIKa HATATYEThCS Ha YIIOPU

EdexTuBHy NOBXHHY aHKepYBaHHS BU3HAYAIOTH BiJICTAHHIO BiJ| KiHIIS HAIPYXXEHOI apMaTypH 10 TOTO ITOTIEPEYHOr0 Nepepisy, 3a MexXaMu
SIKOTO PO3IIOJILT MO3IOBXKHIX HANPY)KEHb, BUKIHMKAHHUX ITOTICPETHIM HANPYKSHHSIM, MOJKHA BBOKATH TAKWM, IO BiJOBIAE JIHIHHOMY
3aKOHY.

5.13.8 JloBxuHy aHKepyBaHHs, HeOOXiAHY JUTd 3a0e3MeueHHs nepeiadi 3yCHiIb NONepeaHbOT0 HapY)KeHHS Ha OETOH y MOMEHT
3BUIBHEHHS KiHI[IB apMaTypHHUX CTPUXHIB, BU3HAYAIOTH 32 BiANOBITHUMHU PO3paxyHKaMu a0o IISIXOM BiATIOBITHUX BUIIPOOYBaHb B
YMOBAax MPAKTUIHOTO 3aCTOCYBAHHS.

5.14 BruiuB TpuBaJIMX NpoueciB y yaci

5.14.1 To4HiCcTh PO3paxXyHKIB, SIKi BPAXOBYIOTh MIOB3YYiCTh Ta YCAJKy OCTOHY, Ma€ CIIBBIAHOCUTHCH 13 HASBHICTIO TOCTOBIPHUX JTAHUX TIPO
3MiHy BIaCTHBOCTEH OETOHY y 4aci Ta BIUIUB IUX e(DeKTiB Ha TPAHUYHUI CTaH, IO PO3IIISIIAETHCS.

B3araii edekr moB3y4ocTi Ta ycamku, K IpaBUIIO, MOXKE BPAXOBYBATUCH TUTBKHU IPH TPAHUYHUX CTaHAX JAPYTOi TPYHH. 32 BAXKIIUBICTIO
BILIMBIB MOB3Y4iCTh Ta ycaJlka BiTHOCATHCS JI0 TPYMH APYTOPSIIHUX e(EeKTiB.



5.14.2 Sxio HampyxeHHs y 6eTOHHOMY Tepepi3i 3HaXOJSAThCA Ha HOPMAJIbHOMY €KCILTyaTaliiHOMY piBH1, TO MOXKYTb OyTH IPUHHSATI
TaKi IepeyMOBH:

- IOB3YYICTh 1 YCa/IKa € He3aJIC)KHUMH;

- lepe0avaeThes MiHIMHUI 3B'SI30K MK IIOB3YYiCTIO 1 HAPY)KEHHAMH, SIKi BUKIHKAIOTh IOB3yUiCTh;
- HEpIBHOMIPHUM PO3MOAIIOM TeMIIepaTypu ado BOJIOTOCTI MOKHA 3HEXTYBaTH;

- MOXJIIBE BUKOPUCTAHHS MIPUHIMITY CYNEePIO3UIIi Ui il y pi3HOMY Billi;

- 3a3Ha4YCHI NEPEAYMOBH JIMCHI SK JUI CTHCKY, TaK 1 JJIs pO3TATY.

5.14.3 Jlst Beix piBHIB HaNpyXeHb Y OETOHHOMY ITepepi3i BILIMB ITOB3y4OCTi OETOHY MOXKe OyTH BpaXOBaHHH IIJIIXOM BUKOPHCTAHHS
Jiarpam aepopMyBaHHs OCTOHY MPH TPUBATIH i1 HABAHTA)XKCHb.

5.144 IToB3yuicTh, ycaaka i peiakcallisi HalpykKeHb MaroTh OyTH BpaxoBaHi i/l Yac BU3HAYEHHS BTPAT MTONEPEAHBOTO HAIIPYXKEHHS Y
4acl.

6 T'PAHUYHI CTAHU 3A HECYUYOIO 3JATHICTIO (IIEPLIA T'PYIIA)
6.1 Po3paxyHok 3a,1i300eTOHHUX eJIeMEHTIB 32 HeCy40I0 31aTHiCTI0O HOPMAaJIbHUX Nepepi3iB

6.1.1 Hecyuy 31aTHicTh 3a/1i300€TOHHUX €JIEMEHTIB Ha JIi10 3THHAJLHIUX MOMEHTIB Ta MO3JI0BKHIX CHJI, AK MPABUIIO, BU3HAYAIOTh 32
nehopMaIiiHOK METOIUKOFO.

6.1.2 3ycums Ta nedopmariii y mepepisi, HOpMaaIbHOMY J0 TIO3JJOBXKHBOT OCI €IeMEHTa, BU3HAYAIOTh BUXOASYH 3 TAKUX TIEPEIyMOB:

- 32 PO3paxXyHKOBHIA MIPUUMAETHCS yCepeIHEHHI Tiepepi3, MO BiANOBIIAE cepeaHiM nedopMarlisiM OSTOHY Ta apMaTypy 1O JOBXKHHI OJ10Ka
MIX TPIIIIMHAMH, SKIIO TaKi €;

- nedopmarii y 3Bu4aiiHii apMaTypi a0 morepeHsO HAIIPYKEeHIN apMaTypi OTHAKOBI 3 OTOYYIOUUM iX OETOHOM, SIK IPU PO3TATY, TaK i
[IPU CTUCKY;

- JUIA PO3PaxyHKOBOTO Mepepily BBaXKAETHCS CIIPABEIMBOIO TilIOTE3a MPo JIIHIHHUHI po3monin aedopmariii mo Horo BUCOTI;

- 3B'I30K MIX Halpy>XKeHHAMH Ta Ae(OopMaIlisIMi CTUCHYTOTO OETOHY PHUHMAEThCS y BUITIAL Jiarpam, ki oKa3aHi Ha pucyHkax 3.1 Ta
3.2;

- 3B'I30K MIXX HalpyXeHHSAMU Ta AePOpMAaIliIMU B apMaTypi MPUIMAEThCSI Y BUIIISAL iarpam, sSKi HaBeleH1 Ha pucyHKax 3.5, 3.6 ta 3.7.
IIpu upomy:

a) Jurd 000X BU/IIB (3BUYAITHOT Ta TOTIEpEIHBO HANPYKEHOT) apMaTypH NPH € > &g, 0y = 0 (BBa)KaeThCs, IO CTABCS PO3PUB apMaTypH);
0) mpu BU3HAYEHHI, HAIIPY>KCHB Y TONEPEIHBO HATPYKEHIH apMaTypi BpaxoBYIOTECS 11 MOYaTKOBI Aedopmartii;

B) po0OTY OETOHY PO3TATHYTOI 30HHU JIOITYCKAETHCS HE BPAaXOBYBAaTH, MPUHMAIOUN IPH £¢;< 0 HampyXeHHS G¢j = 0; 111 KOHCTPYKIIiH, ¥

SIKMX HE JIOITyCKAEThCSl YTBOPEHHS TPIIMH, PO3PaxyHOK ONOPY BUKOHYIOTh 3 ypaxXyBaHHSM TOTO, 110 fedopMariii 6eToHy HaiOiIbII
PO3TATHYTOTO BOJIOKHA HE MOBUHHI NIEPEBUIIYBATH &gy = -2f et / Ecxee

3a kpuTepiil BUUEpIaHHs HECY4O0l 31aTHOCTI Iepepisy NpUilMaeThCs:

- BTpara piBHOBaru MiX BHYTPIIIHIMU Ta 30BHIIIHIMU 3yCHJUIIMH (TOCSITHEHHS! MAKCUMyMY Ha JliarpaMax MOMEHT-KPHBH3HA (IIPOTUH)
a0 CTHCKaNbHA CUIIA - IPOTHH) - EKCTPEMaIbHIH KPUTEPii;

- pyiHyBaHHS CTHCHYTOTO OETOHY IIpH TOCSTHEHHI (piOpoBHMH IedopMallisiMu TpaHUYHIX 3Ha4eHb ecull, ecu3 (3.1.5 Ta 3.1.7) abo
PO3PHB YCiX PO3TATHYTUX CTPIKHIB apMaTypH BHACTIIOK JOCATHEHHS B HUX MpaHUYHHX Aedopmamii e (pucynku 3.5, 3.6 ta 3.7).

Po3paxyHOK BUKOHY€ETBCS 3a 1ehOpMAaIliitHOI0 METOUKOIO, CYTHICTH SIKOT TIOJISITAE Y TOMY, III0 BPaXxOBYEThCS MPUPICT HE 3yCHITb (1ii), a
nedopmaiiii y nepepisi.

IIpuiiMaeThCs Take OPaBUIIO 3HAKIB: IS CTUCKY K OETOHY, TaK 1 apMaTypH 3HAK JOLATHU, U PO3TATY - Bl €MHUIA.
y VA Ty ) y



6.1.3 Po3paxoBy0o4H M03alleHTPOBO CTUCHYTI 1 CTUCHYTO-3ITHYTI €IEMEHTH, CJIiJ] ypaXxOoByBaTH BIUIMB IPOTHHY Ta HEJOCKOHAIOCTEH Yy
reoMeTpii KOHCTPYKIIIH 10 TOYaTKy iX HaBaHTa)KEHHS.

6.2 Po3paxyHok 3a,1i300eTOHHHX eJIeMEHTIB 32 HeCY40l0 31aTHICTIO MOXWINX nepepi3iB 6.2.1 3acanvui nonoowcenns

6.2.1.1 Po3paxyHOK HeCy4ol 31aTHOCTI IOXWIIMX Mepepi3iB 3a/1i300eTOHHUX €JIEMEHTIB BUKOHYIOTh Ha OCHOBI 3arajibHOi JedopmartiiHol
mozneni Bigmnosinggo 1o 2.2.1.7.

6.2.1.2 Omip mOXHIIOTO Mepepisy 3alli300eTOHHOTO eJIEMEHTa Ha CYMICHY JTif0 3THHAILHOIO MOMEHTY Ta TIONEPEYHOT CHITH CJIiJI BU3HAYATH
3 BUKOPUCTAHHSIM PiBHSHB PIBHOBAard, CyMICHOCTI Aedopmariii Ta giarpamMu 1epopMyBaHHs OSTOHY 3 ypaxyBaHHSIM ILIOCKOTO
HAIMpPYKEHOTO CTaHYy.

ITpu po3paxyHKy 3a1i300€TOHHOTO €IEMEHTa Ha BIIMB 3THMHAIBHOTO MOMEHTY, TIOB3OBKHBOI Ta ONEPEYHOT CHIT CJTiJ] BUKOPUCTOBYBAaTH
IiarpaMu 1e(opMyBaHHS apMaTypH 3 ypaxyBaHHAM HOTO MO3IOBXKHBO-TIONEPEYHOTO 3THHY.

6.2.1.3 Tlpu BU3HaYCHHI HECYYOi 37aTHOCTI TIOXHUJIIOTO Tepepi3y 3aJ1i300€TOHHOTO eJIEMEHTa Ha CYMICHY JIit0 3THHAJILHOTO MOMEHTY Ta
MIOTIEPEYHOI CHJIH CJIiJ] BHKOPHCTOBYBATH 3aJICKHOCTI, SIKi TIOB'SI3yIOTh HAPY)KEHHS Ta MEPEMIICHHS Y TIepepisi, M0 MPOXOAUTH Yepe3
MOXUITY TPILHHY.

6.2.1.4 Ilpu po3paxyHKy OHOpY MONEPEUHUX Iepepi3iB Ha OCHOBI BUKOPUCTAHHS JiarpaM e opMyBaHHs OeTOHY, HaBeAeHHuX y 3.1.5-
3.1.8, i nedopmariifHOi METOIMKH PO3PaxXyHKY 3a KpUTEpii BUUSPIIaHHS HECY4Ol 3IaTHOCTI MONIEPEYHOT0 TIepepi3zy NPpUHMAEThCs, SKIIO
nedopmallii CTUCHYTOTO OSTOHY B Mepepisi Hajl MOXHIIOK TPIIIMHOKO B HAIIPSMKY TOJIOBHUX CTHCKAJILHUX HANPYKEHb J0CATAI0Th
T'PaHUYHHX 3HA4YEHb.

6.2.1.5 Jlns nepeBipku omopy MOXWIKX MEPepi3iB 3aCTOCOBYIOTHCS HACTYITHI TIO3ZHAKHU:
VRd, ¢ - po3paxyHKOBE 3Ha4€HHS IONEPEYHOI CHIIH, SIKy MOXE CIIPUHHATH MOXWIHUHN Tiepepi3 0e3 MOMepeyHoro apMyBaHHS;
VRd,s - po3paxyHKOBE 3HAUEHHs ITOTIEPEYHOI CHIIH, SIKY MOXe CIPUHHATH IOTepeyHa apMaTypa Ha IpaHuLli TEKY4OCTi;

Vrd, max - po3paxyHKOBE 3HAUYEHHSI MAKCUMAJIbHOI TIOTIEPEYHOT CHITH, IKY MOXKE CIIPUIHSTH eJIeMEHT, 0OMekeHe pyHHYBaHHAM YMOBHHX
CTUCHYTHX €JIEMEHTIB.

JUJis eJIeMEHTIB 3 MOXWJIMMH TI0sICAaMH JIOAATKOBO 3aCTOCOBYIOTHCS HACTYITHI TO3HAKY (PUCYHOK 6.1): Veed - po3paxyHKOBE 3HAYCHHS
KOMITOHEHTA 3CYBY 3YCHJLISI CTUCKY 32 HaABHOCTI IIOXHMJIMX CTUCHYTHUX

TOSICIB;
Vtd - po3paxyHKOBE 3HaUEHHsI KOMIIOHEHTA 3CYBY 3yCHILIS y PO3TATHYTI# apMarypi 3a HassBHOCTI
MOXHIIUX PO3TATHYTHX TOACIB.

6.2.1.6 Omnip MOXWINX Iepepi3iB eIeMEHTa 3 TIONSPEYHUM apMYBaHHIM BU3HAYA€THCA SIK:
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Pucynox 6.1 - KoMnoHeHTH 3CyBY IS €IEMEHTIB 3 MOXUIMMH MOSICAMH

6.2.1.7 Ha minsakax enementa, ne VE< VRd, ¢ Hemae oTpedu po3paxoByBaTH IOIEPEIHE apMyBaHHS. Vg - pO3paxyHKOBE 3HAYCHHS

MOTIePEYHOI CHIIK Y Tiepepi3i Bij Ail 30BHINTHHOTO HaBaHTAXKEHHS 1 MOMEPEeTHBOTO HAMIPY>KEHHSI.



6.2.1.8 Y BHIa Ky, KOJIM Ha OCHOBI pO3paxyHKY 3a MOIEPSYHOI0 CHIIOK0 HE BUMAraeThCs MOMEpPedHa apMarypa, MiHiMaIbHE MTONEPEeYHe
apMyBaHHS BC€ OAHO ITOBUHHO BCTAaHOBJIIOBATUCH. MiHiMaHLHC nonepevyHe apMyBaHHs MOXKE HE BCTAHOBJIIOBATUCH Y €JICMEHTAX, TAKUX AK
IUIATH (CYIUTBHI, peOpucTi a0 MyCTOTHI), Ie MOKITUBHH MEPEPO3IOIii TOTIEPEYHINX HABAHTaKCHb.

P =(G,DEL|I'_{ER Vit -

6.2.1.9 Ha ginsakax xkoHCTpyKUii, 1e Vg~ VR4 » HEOOXITHO BCTAHOBIIOBATH BiIIOBIIHE IONIEPEYHE apMYBAHHS, III0 BU3HAYAETHCS

PO3paxyHKOM, JUlsl BAKOHaHHs yMOBM VEd < Vg, .

6.3 Kpyrinus
6.3.1 3azanvni nonoscennsn

SIk1io cTaTHuHa piBHOBAra KOHCTPYKIIT 3aJIC)KUTH BiJl OIOPY KPYTiHHIO €JIEMEHTIB KOHCTPYKIIii, TO HEOOXiJTHO BUKOHYBAaTH TTOBHUN
PO3paxyHOK Ha KPYTiHHS, [0 OXOIUTIOE IPAaHWYHI CTaHU MEPIIOi 1 ApYyTol rpyTL.

6.4 IlponaBiaroBaHHS
6.4.1 3azanwvni nonoicennsn

6.4.1.1 Lleit po3aisn JOMOBHIOE TIPaBHJIa, HAaBEIEH] Y 6.2, 1 CTOCYETHCS 3pi3y MPH NMPOAABIIOBAHHI Y IUIUTAX CYILILHOTO IIepepisy,
KECOHHOTO TUITY 3 HITBHUMH 30HaMH HaJl KOJIOHAMH Ta (pyHIaMEHTaX.

6.4.1.2 3pi3 npu NpoaBItOBaHHI MOKe BUHUKATH BiJl 30CEpePKEHOr0 HaBaHTa)XeHHs abo peaxilii, 110 i€ Ha BIIHOCHO Mally IJIONLY, IKa
HA3MBAETHCA TUIONICIO HABAHTAKCHHS A, 4 TUTMTH 200 (QYHIAMEHTY.

~ 0aszoBHil KOHTPONBHUI
nepepis;

—~ OCHOBHA KONTPO/AbLHA
naowma;

~ OCHOBHUH KOHTPOJIBHHIA
NEPUMETP i1}

- NAOWR HABAHTAKEHHA,
Feont — PAZIVC HACTYNHOMO
KOHTPOABHOMO NEpHMETRA

Pucynok 6.2 - Po3paxyHkoBa MOJEIb IS TIEPEBIPKY IDIMTH HA 3pi3 IPH NMPONABIIOBAHHI Y TPAHUYHOMY CTaHI



6.4.1.3 BinnosinHa po3paxyHKoBa MOJIENb JUIs IEpEeBIpKU pyHHYBaHHS IpU NPOJABIIIOBaHH] 32 TPAHUYHUM CTaHOM IEPILOi rpynu
MOKa3aHa Ha PUCYHKY 0.2.

6.4.2 Po3paxynox na 3piz npu npooaenio8anHi

6.4.2.1 Mertoanka po3paxyHKy Ha 3pi3 IpH IPOAABIIOBAHHI IPYHTY€EThCS HA BIATIOBIIHIX MEPEBIPKax y3I0BXK IPaHi KOJOHH Ta I10
OCHOBHOMY KOHTPOJIbHOMY IiepuMeTpy ul. SIKuio nonepeune apMyBaHHs HEOOXiHE, TO NIOTPIOHO BUSHAYNUTH HACTYIIHHUI IEPUMETD Upyy, of

Ha JKOMY ITOAAJIbIIC IMTOTICPCUHE apMyBaHH HE
000B's13K0BE. Y KOHTPOJIBHHX Mepepizax BU3HAYAOTHCS HACTYITHI PO3PaxXyHKOBI HAPYKCHHS 3pi3y:

VRd,c - po3paxyHKOBa BeJTMUMHA OTIOPY Ha 3pi3 MPH MPOJABIIOBAHHI TUTAT 0€3 MOMepeYyHOro apMyBaHHS Y KOHTPOJILHOMY TMepepisi, 1o
PO3IIISLIAETHCS,;

VRd, ¢ - po3paxyHKOBa BETUUKMHA ONOPY Ha 3pi3 MPU MPOJABIIOBAHHI IUIUT 13 ONEPEYHUM apMYyBaHHAM Y KOHTPOJIBHOMY Iepepisi, 1o

PO3IIISIAETRCS;
VRd,max - po3paxyHKoBa BEIMYMHA MAKCUMAIBFHOTO OIIOPY Ha 3pi3 IPH HPOIABIIOBAHHI Y KOHTPOIBHOMY IIEpepisi, MO PO3IIIIAETHCS.
6.4.2.2 Heo0xiTHO BUKOHYBATH HACTYITHI TEPEBIPKH:

- TI0 TIEPUMETPY KOJIOH ab0 MepuMeTpy IUIONI HaBaHTAXSHHS, MAKCHMaJlbHa TonepeyHa cwia VEd npyu npoaasIioBaHHI He TOBUHHA
nepesunryBatu VEd < Vrd pax;

- TorepeyHe apMyBaHHS Ha JIif0 MOMEPEYHOI CHITH He € HeoOXimHuMm, skimo VEd < VRd, c.
6.5 Po3paxyHok i3 BUKOPHCTAHHAM CTHCHYTO-PO3TATHYTHX Mojeeii

6.5.1 3azanvni nonocenns

CTHCHYTO-PO3TATHYTI MOZIENI MOKYTh 3aCTOCOBYBAaTHCS y BUNIAIKaX, KOJH iCHY€ HENIHIMHUN po3moin nedopMaliii (Hanpukiaz, y 30HaxX
oOnupaHHs, MOOIU3Y 30CEPEIPKCHUX HABAHTAXKEHDb a00 MIOCKOTO HAMPYXEHOTO CTaHY).

6.5.2 Byznu

6.5.2.1 IlpaBuiia 1 By37iB TAaKOXK 3aCTOCOBYIOTHCS JIO 30H, JI€ 30CEPEIKEeHI CHIIM MIePEelaloThCsl Ha €JIEMEHT, 1 5IKi He pO3paxoBYIOThCS 32
METO/IOM CTHCHYTO-PO3TATHYTHX €IEMEHTIB.

6.5.2.2 3ycuuid, 110 it0Th Y By3JiaX, TOBUHHI OyTH BpiBHOBaXkeHi. [TonepeuHi 3ycrimis po3Tsry, HepreHANKYIISAPHI JI0 TUIONHMHH BY3J1a,
MOBUHHI BPaxOBYBaTHUCH.

6.6 MicueBa it HABAHTAKEHHSA
[pu po3paxyHKy Ha MICIIEBY Jil0 HABaHTAKCHHS MMOTPIOHO BPaXOBYBaTH HASIBHICTH TPILIMH 1 MOTIEPEYHI 3yCHILIS PO3TATY.
6.7 Broma

6.7.1 Ymoeu nepesipxu

6.7.1.1 Omnip KOHCTPYKIIil Ha BTOMY HOTPiOHO MEPEBIPATH y CleLialbHUX BUIMaAKaX. Taka nmepeBipka MOBUHHA BUKOHYBAaTHCS OKPEMO IS
0eToHy 1 apMaTypHOI cTaIi.

6.7.1.2 IlepeBipky Ha BTOMY IOTPiOHO BUKOHYBATH JUI KOHCTPYKIIiH i KOHCTPYKTHBHUX €JIEMEHTIB, Ha SIKi Ji€ peryIsIpHE IUKIiTHEe
HaBaHTaKCHHS (HAIPHUKIIAJ, IJKPaHORBI O0aiaku To1o). [1pu oMy, HeOOXiTHO TIEPEBIPUTH HAa MOXKIIMBY BTOMY BiJI MAJIOIIMKIIOBHUX (2-
1000 1uKITiB) HAaBaHTAKEHb BUCOKOTO PiBHAL.

6.7.2 Buznauenna enympiwinix 3ycuis i Hanpys#cenv npu nepeeipyi 6momu KOHCmMpyKyii

6.7.2.1 BuzHaueHHs Hanpy>KeHb IOBUHHO IPYHTYBAaTHCA Ha MPUITYIIEHH] TOSBHU TPIIIMH y MONEPEYHHX Mepepi3ax Ta HEXTyBaHHI poOOTOI0
0eTOHY Ha PO3TAL, aie 3a0e3IeUeHH] CYMICHOCTI Aedopmartiii.

6.7.2.2 IloTpiOHO BpaxoByBaTH BIIMB Pi3HOTO XapakTepy poOOTH 3UETIICHHS MONEPEAHBO HANPYKEHOI 1 3BUYaifHOI apMaTypu 3 0ETOHOM
NUISTXOM 301IBIICHHS JIialTa30Hy HAIPYKEeHb B apMarypi, BA3HAYSHOTO 3 MPUITYIICHHSIM IIOBHOTO 34eIICHHS Yepe3 KoeillieHT 0,
BU3HAYCHUH 3a (HOpPMYJIOI0:



q:#_ (6.3}

ne Ag - mioula apMaTypu;

Ap - momia monepenHk0 HApPYyXEHOI apMaTypH;

Og - HAWOLTBIIMI miaMeTp apMaTypH;

Op - miameTp abo eKBiBaJCHTHUH JiaMeTp Halpy>KeHOi apMaTypH;

op = 1,6VAp st myukis,

Op =1,75¢wire VI OKPEMHUX CEMUAPOTOBUX KAHATIB, JI€ Pyyire- AIAMETP APOTY;
¢p =1,20yire 47151 OKPEMHX TPHIPOTOBHX KAHATIB;

& - CHiBBiAHOUICHHS MiX MIITHICTIO 34CIUICHHS Y OETOHI HaNPY)KCHHUX ITyUKiB 1 cTalli mepiofuaHoro npogimo. 3Ha4eHHs &, € IpeaMeToM
BiJINOBITHOTO HOPMATHUBHOTO JIOKYMEHTA. 32 BiZICYTHOCTI TAKOTO JOKYMEHTa MOXXYTh OYTH BUKOPUCTaHI BEJTMUMHU, HABEIACHI Y TaOHIII
6.1.

Taoauus 6.1 - [loka3HUK BITHOLIEHHS MIITHOCTI 34eTJIEHHA & MyYKiB 1 CTPHKHIB NEPIOAUYHOTO POdito

g

IMonepenHbo HaNpy:KeHa 34yenuieHHs NP HATATYBAHHI HA
apmatypa HartsiryBanHsi Ha ynopu Geron

< C50/60
Imaaxki cTpuxHi 1 APOTH He 3acTocoByeTbes 0,3
Kanaru 0,6 0,5
JpiT nepioguunoro nmpodisro 0,7 0,6
CtpuxHI IepioguyHOTO MPodito 0,8 0,7
Hpumirka. g npoMi>kHUX 3HaYeHb Mk < C60 MOXKHA 3aCTOCOBYBATH 1HTEPITOJIALLIIO.

6.7.2.3 Slkmo morepeHKO HanpykeHa abo 3BUUYaiiHa apMaTypa 3a3Ha€ BIUIMBY ITUKITIYHUX HABAHTAXKCHb, TO BU3HAYCHI HANIPY)KCHHS HE
MOBHHHI MEPEBUIIYBATH PO3PaXyHKOBOT MIIIHOCTI apMaTypH Ha TPaHHUIll TEKYYOCTI.

6.7.2.4PiBeHb HaIpyXeHb, SIKUH TOMYCKAETHCS y 3BAPEHNX CTPHIKHSAX, HE TOBUHEH MEPEBUIIYBaTH PiBHS HANPYKEHb VI MPAMHX 1
3ITHYTHX CTPUXKHIB.

6.8 Po3paxyHok 3a,1i300eTOHHHX eJ1eMEHTIB 3a HeCY40l0 31aTHICTIO IPOCTOPOBHUX IepepisiB

6.8.1 Po3paxyHok Hecyuoi 3MaTHOCTI MPOCTOPOBHX MEPEPi3iB 32513006 TOHHUX EIEMEHTIB, K MPaBUIIO, BUKOHYIOTh HA OCHOBI
BHUKOPHUCTAHHS AiarpaM jae(GopMyBaHHs OCTOHY 1 apMaTypH Ta JeopMaliifHOT Moei 3rijgHo 3 2.2.

6.8.2Po3paxoByrouy 3aJ1i300€TOHHI €JIEMEHTH 32 MIITHICTIO TPOCTOPOBHX MEPepi3iB, HEOOXITHO PO3MISHYTH BCl MOXKITHBI TIOJIOKEHHS
MPOCTOPOBOI TPILIMHHU Ta CTUCHYTOI 30HH HaJl HEIO IO BIIHOMICHHIO 10 TpaHeil exeMenTa. KpiM Toro, cinijy BAKOHYBaTH pO3paxyHOK 3a
HECYYOI0 3[IaTHICTIO 32113006 TOHHOTO €JIeMEHTa, BUXOIS4H 3 PIBHSAHb PIBHOBATH Y IPOCTOPOBOMY Tepepi3i (MOonepeuHux i MO3J0BKHIX
CHJI, 3TUHAJIBHUX Ta KPYTHUX MOMEHTIB), & TAKOX YMOB JepopMyBaHHS KOHCTPYKIIii a00 i1 YaCTHH, pO3AiIEHUX IPOCTOPOBUMHU
nepepizamu.

6.8.3 3a kpuTepiii BUICpPIaHHS OIOPY MPOCTOPOBOTO MEpepizy MPUHMAETHCS JOCITHEHHS B HAHOLIBII HATPY>KEHOMY OJIOI OCTOHY
rpaHuYHUX AedopMamiii €,,.

7 T'PAHUYHI CTAHM 3A IPUJIATHICTIO 10 EKCILJIYATALII (IPYTA I'PYIIA)



7.1 3aranbHi N0I0KEeHHS

Leit po3aia OXOIUTIOE TPAaHUYHI CTaHU 3a IPUAATHICTIO IO eKCIUTyaTallil (TpaHU4YH1 CTaHU APYTOl IPYyIH) i IPYHTY€ETHCS Ha:
- 00MeXKeHH1 piBHA HaNpyXeHb (auB. 7.2);

- KOHTPOJI1 TPI[MHOYTBOPEHHS Ta MIUPUHU PO3KPHUTTS TPiluH (1uB. 7.3);

- KOHTPOJIi MPOTUHIB (AuB. 7.4).

7.2 O0MexkeHHS PiBHS HANIPY:KEHb

7.2.1 Hanpy>keHHsI CTUCKY Y O€TOHI MOBUHHI 00MEYBaTUCS JUIs 3a100iraHHs yTBOPEHHIO MO3JI0OBXKHIX TPIIKH, MIKpOTpiluH a0
BHCOKOTO PIiBHS IMOB3YyYOCTI, SKIO BOHH MOXYTh CYTTEBO BILTUHYTH Ha Ipalle3aTHICTh KOHCTPYKIII.

7.2.2 HanpyskeHHS pO3TATY B apMarypi IOBUHHI 0OMEXYBaTHCh IS 3a1I001TaHHs HEJJOMyCTUMHUM TPIilHAM 200 e opMaltisM.
7.3 O0MexeHHsI PO3KPUTTS TPilIMH

7.3.1 3azanvni nepedymosu

YTBOpEHHS TPIIIUH MOTPIOHO OOMEKYBATH JI0 PIBHS, 32 SKOTO BOHU HE BILUTMBAIOTH HA HAJIS)KHE (PYHKIIOHYBaHHS KOHCTPYKIIIi.
7.3.2 Minimanvne apmyeanns

Jlist 3a0e3neueHHs HeoOX1AHOTO KOHTPOJIIO 3a TPIIIMHOYTBOPEHHAM MOTPiOHO 3aKJIAaCTH MiHIMAJIbHY KUTBKICTh apMaTypH, sKa Ma€e
34erieHHs 3 0ETOHOM, JUIA 3ar00iraHHs PO3KPUTTIO TPIIIMH Y 30HAX, JI€ 38 PO3PAXyHKOM OUiKY€ThCs po3TAr. HeoOXigHy KilbKiCTh
apMaTypy MOXKHa BU3HAYHUTH 32 YMOBH PIBHOBAT'H MK 3yCHIIISIM PO3TATY Y O€TOHI 6e3mocepeiHbo mepes] yTBOPESHHAM TPIiIuH i
3YCWUISIM PO3TATY Y apMarypi Ha TPpaHUIll TEKy4OCTi a00 HIKIMX HAMPYKEHHSX, SKIIO HEOOX1THO OOMEXHUTH IIUPHUHY PO3KPUTTS
TPIIIIHH.

7.3.3 Po3paxynok 3a1i300emoHHux e1eMennis 3a ymeopeHHAM mpiujun

7.3.3.1 Po3paxyHOK 3a/1i300€TOHHHX €JIEMEHTIB 32 YTBOPCHHIM HOPMAJIBHUX Ta MOXUIMX TPIIIWH BUKOHYIOTh 32 TPAHUYHUMH 3y CHIITAMH
a6o 3a HemiHiHOIO AedopMalliitHOI0 MOAEIUTIO.

7.3.3.2 Po3paxyHOK 3a YTBOPEHHSIM TPIIIMH 32113006 TOHHUX €JIEeMEHTIB 33 TPAHUYHUMH 3yCHUJUIIMU BUKOHYIOTH 32 yMoBH (7.1), 3rimHO 3
AKOKO 3yCHIITA S BiJI 30BHIIIHIX HABAHTAKEHD Ta JIiH y TIEPEPI3i, MO PO3MIANAETHCSA, HE TOBUHHO TIEPEBUIILYBATH TPAHUYHOTO 3yCHILIS Sy,

ulp K€ MOXE CIPHUHATH 3a11300€TOHHUH €JIeMEHT Iepe]l YTBOPEHHSIM TPiIlHH:
S<S§ W,ult (7.1)

7.3.3.3 I'paandHe 3yCHILTA, SIKE CIPHIMAE 3aTi300€TOHHUHN €JIEMEHT y pa3i yTBOPEHHS HOPMAIBHUX TPILIHH, CJIi BU3HAYATH, BUXOIIIH i3
PO3paxyHKy IIbOTO €JIEMEHTA K CYIIIBHOTO Tijla 3 ypaxyBaHHSAM MPYKHUX JedopMaltiii y apmarypi Ta HenpyXHuX jaedopmartiit y
PO3TATHYTOMY i CTUCHYTOMY OETOHI NpH AOCSATHEHHI AehopMaIliil po3TAry TPAaHUIHUX 3HAYCHD Zoyy, = -2 ppm / ECk

7.3.3.4 Po3paxyHOK 3aJ1i300€TOHHHX €JICMEHTIB 32 YTBOPEHHIM HOPMAJIBHUX TPIIIWH 32 HETIHIHHOIO 1e(OopMaIliifHOI0 MOIEILIIO
BUKOHYIOTh Ha OCHOBI JliarpaM CTaHy apMaTypH, PO3TATHYTOTO Ta CTUCHEHOTO OETOHY, a TAKOXK TIMOTE3H IUIOCKHX repepisi. Kpurepiem
YTBOPEHHSA TPILLUH € AOCATHEHHS TPAHUYHHX BIIHOCHUX AedopMaliil y po3TsrayToMy OETOHI Ha PiBHI HUKHBOTO LIapy pobodoi

apMarypH.

7.3.3.5 Po3paxyHOK 3a71i300€TOHHUX €JIEMEHTIB 32 YTBOPECHHSIM MTOXMIMX TPILIMH 32 HETiHIHHOIO 1e(OopMAaIliifHOI0 MOAEIUTIO BUKOHYIOTh
Ha OCHOBI JliarpaM CcTaHy apMaTypH, pO3TSATHYTOTO Ta CTHCHEHOTO OSTOHY SIK CYIIUIBHOTO TiJIa Ta MPH IFIOCKOMY Halpy>KeHOMY CTaHi
CTHCK-pO3TAT. KpurepieM yTBOpeHHS MOXWIINX TPILIMH € TOCATHEHHS TPaHUYHHX BITHOCHHX AedopMamiil y po3TATHyTOMY OETOH.

7.3.4 Po3paxynok 3a1i300emonHux e1emenmis 3a pO3KpUnmmam mpiujun

7.3.4.3 Po3paxyHOK 3a/1i300€TOHHUX €JI€MEHTIB 3a PO3KPUTTAM HOPMaJbHHUX Ta MOXWIUX TPILIUH CJIil BUKOHYBATH 32 (POPMYII0I0:

Wi £ Wi fim - (7.2)

Wi =5, max (Em: ‘Eujm}' |::"3:|



7.3.4.1 Po3paxyHOK 3a/1i300€TOHHUX €JI€MEHTIB 32 PO3KPUTTAM HOPMAaJIbHHUX Ta MOXMINX TPILIUH BUKOHYIOTh Y BUMAIKaX, KOJIH
PO3paxyHKOBa IepeBipKa MOKa3ye, M0 TPIIUHU YTBOPIOIOTHCS.

7.3.4.2Po3paxyHOK 3a PO3KPUTTAM TPIiIMH BUKOHYIOTH 13 YMOBH, 32 SKOIO IMIMPHUHA PO3KPHUTTS TPILIMH BiJ 30BHIIIHHOTO HABAHTAXKCHHS
wk He TIOBUHHA MEPEBUITYBaTH I'PAHUYHO-J0ITYCTUMOTO 3HAYSHHSI ITUPUHK PO3KPUTTS TPIIUH Wk, [im:

JIe ST, max - MaKCUMaJIbHHI KPOK MIX TPIIIMHAMU;

€&m - cepenHi gedopmarii B apMaTypi IIpH BiATIOBITHOMY CIIONYYCHHI HaBaHTa)XKeHb. BpaxoByroTh

TiNBKH JOJATKOBI AeopMallil po3TAry, M0 MaroTh Miclie npH Aedopmariii 6eToHy Ha TOMY X
piBHI BUINE HYJIS; &4, - CEPEAHI AeOpMAILil pO3TATY OETOHY MiX TPIlLIMHAMH.

Benwunnu ¢, Ta €4, BU3HAYAIOTH 13 PO3IILY HANPYKEHO Ne(OPMOBAHOTO CTaHy IEpepi3y MPH BiAIOBITHOMY CIIONYYCHHI

HAaBaHTaXXECHb.
7.4 O0MexeHHS POTUHIB

7.4.1 3azanvni nepedymosu

Jedopmariii eeMenTa a00 KOHCTPYKIIiT HE TOBHHHI HECTIPUATINBO BIUIMBATH Ha 1X HaJexHe (DYHKIIIOHYBAaHHS 1 30BHINTHIA BUTJISIL.
7.4.2  Bunaokxu, Ko1u RPOZUH MOMNCHA He BUHAYAMU

Sk npaBuIiIo, HeMae HeoOXiJHOCTI BU3HAYATH MPOTHHH JIETATbHO, TX MOYKHA BH3HAYHTH 3a MPOCTOO Mpoleayporo. Hampuknas,
00Me)KeHHS CIiBBiIHOIIEHHS MPOJIbOT/BUCOTA MOXKHA CPOPMYIIIOBATH TaK, 1[0 BOHO Oyzie AOCTaTHIM A 3ao0iraHHs HeAOMYCTUMHUM
MIPOTMHAM 32 HOPMAJBHUX YMOB. BibII peTensHa nepeBipka HeoOXiAHa IS eIEMEHTIB, 110 HE BiIIOBIAAI0Th TAKUM OOMEKEHHAM 200
KOJIM TPaHWUYHI IPOTUHH BIAPI3HAIOTHCS B THX, IO MepeAdadeHi y CIpOIMEeHIX METOIax.

7.43  Ilepegipka éenuuunu npozuHie 3a po3paxyHKom

7.4.3.1 Slkmio Ha OCHOBI aHAI3y PE3yJbTATIB CIPONICHUX METOIB BU3HAYCHHS IPOTHUHIB BBAXKAETHCS, IO PO3PAXYHOK € 00OB'SI3KOBUM, TO
BHU3HAYaTH MIPOTMHU NOTPiOHO 13 3aCTOCYBaHHAM JiarpaM cTaHy OE€TOHY Ta apMaTypH, sKi BiIOBI1IAIOTh MPU3HAYEHHIO [IEPEBIPKU.

7.4.3.2Bubpanuii MeToj po3paxyHKy MOBUHEH BitoOpaXkaTu (JakKTHUHUI XapaKkTep poOOTH KOHCTPYKLIi IPU BiAMOBITHUX CIIOJIY4YEHHIX
il 13 TOUHICTIO, siIka HEOOXiTHA TS TOCSATHEHHS 3a/1aH01 METH PO3PaxXyHKY.

7.4.4 Po3paxynok 3anizooemonnux enemenmis 3a oegpopmauiamu

7.4.4.1 Po3paxyHOK 3a/1i300€TOHHUX €JIIEMEHTIB 3a Je(popManisiMi BUKOHYIOTh 38 YMOBH, II[0 IPOTHHHU a00 NepeMillieHHs] KOHCTPYKii f
BiJ [Iii 30BHIITHROTO HABAaHTAKCHHS HE TIOBUHHI IICPEBHUIIYBATH TPaHIYHO-OITyCTUMAX 3HAYCHD IPOTHHIB 200 MepeMilIeHs f,

F2fu. (7.4)

7.4.4.2 Tlpornau abo nepeMilIeHHs 3a113006TOHHUX KOHCTPYKIIIH BU3HAYAIOTH 3a 3arajlbHAUMH TpaBUIaMy Oy/lTiBeIbHOI MEXaHIKH Y
3aJIe)KHOCTI BiJl 3TMHAIIBHUX, 3CYBHUX Ta OChOBUX JAe(opMariiiHiux (JKOPCTKICHUX) XapaKTePUCTUK 3a1i300€TOHHOTO eNIEeMEHTa y
nepepizax 3a Horo JOBKHUHOK (KPUBU3HU, KyTiB 3CYBY TOIIO).

7.4.4.3 YV TX BUNAIKax, KOJIX IPOTHHU 37113006 TOHHUX €JIEMEHTIB, B OCHOBHOMY, 3aJIeKaTh BiJl 3TMHAIBHUX Je(OpMaIliid, 3HAYCHHS
MIPOTHHIB BU3HAYAIOTH 32 XKOPCTKICTIO 200 32 KPUBU3HOIO SIIEMEHTIB.

KpuBusHa 1 mo3aoBxHi geopmaltii 3a1i3006TOHHOTO €JIEMEHTA, K MPaBHIIO0, BU3HAYAIOTHLCS 3a HENIHIHHOIO Te(hOpMAaIliifHOI METOTHUKOIO
BUXOJISYM 3 PIBHSIHb PIBHOBArv 30BHIIIHIX 3yCHJIb, SIKi AIIOTh Y HOPMaJIbHOMY II€pepi3i elneMeHTa, TinoTe3u MIOCKUX NepepisiB, aiarpam
cTaHy OCTOHY i apMaTypH 3 PO3PaxXyHKOBUMH XapaKTEPUCTUKAMHU, IO BiAMOBIAAIOTh PO3PaXyHKOBIM CUTYaAIIIi.

7.4.4.4 Po3paxyHOK aeopmartiil 3a1i300eTOHHUX €IEMEHTIB PEKOMEHIYETHCSI BUKOHYBATH 3 YPaxXyBaHHIM TPUBAJIOCTI Aii HABaHTaKCHB,
10 BCTAHOBJICHI BiJMIOBITHUMH HOPMATHUBHUMH JJOKYMCHTaMHU.

7.4.4.5 T'pannuHo-gonyctumi nporunu fu cining npusnadary 3rigao 3 JICTY b B. 1.2-3. [Ipwu aii nocTiitHUX 1 3MIHHAX TPUBAIUX, a TAKOXK 1
KOPOTKOYaCHUX HaBaHTa)XEHb MPOTHH 3al1i300€TOHHUX €JIEMEHTIB B YCiX BUIaKaX HE OBUHEH mepeBurnyBatu 1/150 mporony Ta 1/75
BUJIBOTY KOHCOJII.



8 OCHOBHI ITPABUJIA KOHCTPYIOBAHHS EJIEMEHTIB I3 BHKOPUCTAHHSIM 3BUYAMHOI I
HOIIEPETHBO HAITPY>KEHOI APMATYPHU

8.1 3araabHi MoJI0KEeHHA

8.1.1 Hageneni y nux Hopmax mpaBmiia ci1ijy BAKOPHCTOBYBATH UL apMaTypH IEPiOANIHOTO MPOQiio, apMaTypHHUX CITOK i TIOIEpeIHbO
HaIpy»XeHOI apMaTypH, Ha SKy Jli€ IepeBaKHO CTaTHIHE HaBaHTaXeHHs. L{i mpaBuia MO)KHA 3aCTOCOBYBATH I 3BUYAifHUX OymiBens, a
TaKOXK IS

- €JIEMEHTIB, Ha SIKi Jli€ TMHAMIYHE HABAHTAXKEHHSI, BUKIIMKAHE CEHCMIYHIMH BIUIMBAMH 200 KOJIMBAHHSIMH BiJl 00NaHAHHS, YIapHUM
HaBaHTAXEHHSIM;

- JUISl €JIEMEHTIB, SIKi MICTSThH y CO01 CTPIOKHI 13 cierianbHuM (GpapOyBaHHSAM, TOKPUTI EIOKCHIHOIO CMOJIOO YU OI[MHKOBAHI.
Mpumirka. 715 CTprKHIB BeTUKUX AiaMeTpiB (Oinbine 032) 3acTOCOBYIOTHCS TOJATKOBI MTpaBHJIa.

8.1.2 HeoOxiaHO 3aJ0BOJIBHATH BUMOTH CTOCOBHO MiHIMaJIBbHOI TOBIIMHM 3aXHUCHOTO IIapy OeToHy 3rinHo 3 4.4.1.

8.2 Po3minieHHs1 CTPHIKHIB

Po3MiIieHHs CTPYOKHIB IIOBUHHO OyTH TaKUM, IIOOK MOXKHA OyJI0 HAJIEKHUM YHHOM YKJIACTH 1 YIIUIBHUTH OCTOH AJIs HAOYTTS
HEOOX1HOTO 3UeIUICHHS apMaTypH 3 OETOHOM.

8.3 lonmycTuMuii iameTp cepaevyHUKA I THYTHX CTPHKHIB

MiHiMalbHUH liaMeTp THYTTS CTPHKHIB MOBUHEH OyTH TaKUM, MO0 YHUKATH TPIIIMH IPX HOTO THYTTI Ta pyHHYBaHHS OCTOHY BCEPEIHHI
3THHY CTPUXKHIL.

8.4 AukepyBaHHS MO03/10BKHbOI apMaTypH
8.4.1 3azanwvni nonoicenns

8.4.1.1 ApmarypHi CTpUXKHI, IPIT Ta 3BapHa CiTKa 3aBOJICHKOI0 BUTOTOBJICHHS IIOBHHHI OyTH 3aaHKEPEHI Tak, 100 3yCHILIA B HUX Oynu
HaJIHO Tepeaani Ha OETOH IS BUKIIIOUCHHS MOMKIIMBOCTI TIO3AOBKHBOTO PO3TPICKYBaHHS UM PO3IIAPYBAHHS.

8.4.1.2 I'paHnyHi HaNpy>KEHHS 34YETUICHHsI TOBUHHI OYTH JJOCTATHIMHU JJIs1 3a1I00IraHHs pyWHHYBaHHIO 3YCTIIICHHS.
8.4.2 Ocnoena 0oeércuna 3onu ankepysanns

[Tpu BU3Ha4YeHH1 HEOOX1THOT JOBXKWHU 30HH aHKEPyBaHHS HEOOX1THO BpaXOBYBaTH THIT IOBEPXHI apMaTypHOI CTalli i XapaKTePUCTUKU
3YEIUICHHS CTPUIKHIB.

8.5 Hanmycku Ta MexaHIYHe CIIOJTy4YeHHSs

8.5.1 3azanvni nonoscenns

Iepenaua 3ycumis BiJi OXHOIO CTPUIXKHS A0 IHIIOIO 3A1HCHIOETHCS 32 HOMOMOTOXO:

- HaIllyCKy CTPIJKHIB 13 TIONIEpEIHIM YTBOPEHHSM 3arMHIB, TakiB a00 0e3 HUX;

- 3BapIOBaHHSI;

- MEXaHIYHUX MPUCTPOIB, 1[0 3a0€3MeUyI0Th epeAady HaBaHTaXKEHHS IIPH PO3TATY-CTUCKY.
8.5.2 Hanycku

KoHcTpyroBaHHS HayCcKiB HOTPiOHO 31 CHIOBATH TakK, 00 3a0€3MEUNTH:

- epenady 3yCHIIb BiJl OAHOTO CTPHUXHSA A0 1HIIOTO;

- BIICYTHICTh PO3KOJIIOBaHHS O€TOHY MOONN3Y 3'€THAHB;

- BIICYTHICTh 3HAYHUX CHUJIOBUX TPIIIMH, IO BIUTMBAIOTh HA XaPaKTEPUCTHKH KOPCTKOCTI KOHCTPYKIIIT.

8.6 IlonepeaHbO HANIPY KEHI MYYKH



8.6.1 3azanwvni nonoicenns

Kpoxk xanamniB abo nomnepenHbo HaNpPyXEHUX Ha YIIOPHU MyUKiB HOBUHEH OyTH TaKUM, 100 3a0€3MeYUTH MOMIIUBICTh HAJIE)KHO
BUKOHYBAaTH YKJIAaJaHHS Ta YIIUIbHEHH OCTOHHOI CyMillli 3 JOCATHEHHAM HEOOX1THOTO 3UCTICHHS Mi>K OCTOHOM 1 IMyYKaMH.

8.6.2 Kananu ona cmeopenns nonepeonsb020 HanpyyHceHHsa apmamypu Ha 6emon

Kananu 11 monepeqHpOro HaIllpy>KeHHS apMaTypy Ha OETOH HEOOXiTHO pO3TAIIOBYBATH 1 KOHCTPYIOBATH TaK, I100:

- MOkHa OyIt0 Oe3MeuHo yKIIagaTu OETOHHY CyMilll Oe3 3arpo3u MOIIKOKSHHS KaHAIB;

- OETOH MIT CIipHAMATH 3yCHIUISA y MICISIX BUKPUBIICHHS KaHAJIB T 9ac i Micis MONepeHbOTO HAIPYKESHHS apMaTypH;
- OETOHHA CYMIII ITPH 3aITOBHEHHI OJJHOTO KaHaJy He MPOHUKAIA B 1HIII KaHAJIH.

8.6.3 Ankepu i 3'conanna onsa nonepednvo Hanpyx cenoi apmamypu

8.6.3.1 AHKepHI IPUCTPOI, IO 3aCTOCOBYIOThLCS JIJIsl HATATYBAaHHS apMaTypy Ha OETOH, TIOBUHHI BIIMOBIAaTH BUMOT'aM JIO aHKEPIB,
BU3HAYCHUM ISl CHCTEM TIOTIEPEIHBOTO HATPYKEHHSI, a JOBKHUHA 30HH aHKEPYBAHHS JUIS apMaTypPH, [0 HATSITYETHCS HA OETOH, MOBUHHA
3a0e3reuyBaTy JOCATHEHHS TIOBHOTO PO3PaxXyHKOBOTO OMOPY B apMarypi 3 ypaxyBaHHSAM JIii Oy/Ib-SIKHX TOBTOPIOBAHUX Ta MIBUAKICHUX
BILIMBIB.

8.6.3.2 3'enHyBasbHI IPUCTPOT IS apMaTypy IOBHHHI BiAMOBIAATH 3'€THAHHSM, SKi BU3HAYCHI JIJII CHCTEM CTBOPEHHS MOTEPEIHLOTO
HaTpY>XCHHS B Hii, 1 pO3MIIIyBaTUCS 3 YPaxyBaHHIM MOMJIMBUX ITEPEITKOJ, 110 MOKYTh CHIPUIMHUATH BIUTUB IMX MPUCTPOIB HA HECYUY
3/IaTHICTH €JIEMEHTA, a TAKOXK MOXJIMBICTh BCTAHOBIICHHS y BIAMOBITHUHN CIIOCIO JJOJJATKOBUX MPUCTPOIB, SKI MOXKYTh 3HaIOOUTHCS TTPHU
3BEACHHI KOHCTPYKIIi.

8.6.4 IIpucmpoi ona éioxunennsn

[MpucTpiit 11 BiaxuiaeHHS (BUTHHY) apMaTypH TOBUHEH 33J0BOJIBHATH HACTYITHI BUMOTH:

- CIIpUiiMaTH MO3/IOBXKHI 1 MOTIepeyHi 3yCHIIIsl Ha HUX BiJl HAIIPY>KEHOI apMaTypH Ta MepeaBaTH IIi 3yCHUIS Ha KOHCTPYKIIIFO;
- TapaHTyBaTH, 10 pajiilyc KPUBU3HH MTOTIEPEAHBO HANPY>KEHOT apMaTypH He BUKJIHYE ii epeHanpyKeHHsI 400 MOITKO/HKEHHS.
9 OCOBJ/IUBI ITPABUJIA KOHCTPYIOBAHHSA

9.1 3aranbHi MOT0KEHHS

9.1.1 Bumoru cTOCOBHO O€3MeKH, MPUIATHOCTI 0 SKCILTyaTalii Ta HalitHOCTI 3aJJ0BOJILHSIOTHCS IOTPUMAHHSAM HABEICHHUX Y IIbOMY
PO3Iili MpaBHJI HA TOITOBHEHHS 10 3arajJlbHUX MPAaBHJI, BUKJIAAEHUX Y IHIIHNX HOPMAaTHBHUX JOKYMEHTaX.

9.1.2 KoHCTpyIOBaHHS €JIEMEHTIB IOBUHHO CYNPOBOMKYBATUCH IPUHHATUMH Y3TOIKEHUMH PO3PAXyHKOBUMH MOJIEIISIMU.

9.1.3 JIns nonepemxeHHs! KPUXKOTo pyHHYBaHHs, HEJOMYCTUMOTO PO3KPUTTS TPIILUH, 8 TAKOXK CIPUUHATTS 3yCUIIb, 1110 BUHUKAIOTh Y
3aKpIIJICHHSX, BCTAHOBIIOIOTHCS MiHIMAaJIbHI IUIOIT apMyBaHHSL.

9.2 30HU KOHCTPYKUiii 3i 3MiHHOI0 reoMeTpi€I0 a00 BIJIMBAMM

9.2.1 30HH 31 3MiHHOIO F'eOMETpi€r0 a00 BIUIMBaMU (KyTH paM, KOHCOJIi, 30HH 3 TIOBEPXHEBUM apMYyBaHHSAM), 3a3BUYai, TIOBUHHI
PO3paxoByBaTHUCh Ha OCHOBI 3arajlbHUX MEPeAyMOB 1 aedopmMariiiiHoro Metoay abo i3 3aCTOCYBaHHSAM CTUCHYTO-PO3TATHYTHX MOJIEICH
BIJIMOBITHO JI0 6.5 1 KOHCTPYIOBATHCH 3T1IHO 3 MPABHJIAMH, HABEICHUMH Y pO3iii 8.

9.2.2 Apmarypa, sika BUKOPHCTOBY€EThCS JUII YMOBHO PO3TATHYTHX €IEMEHTIB, IIOBUHHA OYTH ITOBHICTIO 3aaHKEPEHOIO HA PO3PAXyHKOBIH
BEJIMYMHI aHKEPYBaHHS /3 3TiHO 3 8.4.

9.3 Cucremu B'sizeil
9.3.1 3azanwvni nonoicennsn

KoHcTpykitii, 1o He po3paxoByIOTHCS Ha aBapiiiHi BIUTMBH, TOBUHHI MaTH BiJIIOBITHY CUCTEMY B'sI3¢i, fKa 3am00irae po3BUTKY
MPOTPECYIOUOro PyHHYBaHHs Yepe3 aJbTePHATHBHUMN MEePEePO3NOALT BHYTPIMIHIX 3yCHIIb MICIISI MiCIIEBOTO MOIIKO/DKEHHS. BBaskaeThCs, 110
1151 BUMOTA 33/I0BOJIbHAETHCS TOTPUMAHHSIM HIDKYCHABEICHOTO [IPOCTOTO IPaBHJIA.

Heo06xigHo 3a0e3medyBaTi HACTYIIHI B'SI3i:



- KpaiiHi;

- cepenHi;

- TOPU30HTANBHI B'S131 KOJIOH 200 CTiHU;

- 32 HeOOX1JHOCTI BEPTHKAJIbHI, 0COOIUBO Y MAHEIBbHUX OY/IiBIISX.

Sxmro OGyaiBist PO3AIISETHCS TEMIIEPATypHUMU IIIBAMU Ha KOHCTPYKTHBHO HE3aJIeXKH1 OJIOKH, KOKHUH OJOK ITOBHHEH MaTH HE3aJICKHY
CUCTEMY B'si3eil.

[Ipu po3paxyHKy B'si3eii Ha aBapiliHi BIUIMBH BUKOPHCTOBYIOTBCS XapaKTEPUCTUYHI 3HAYCHHS MIIIHICHUX 1 1e(OpPMaTHBHHUX
XapaKTePUCTUK OETOHY Ta apMaTrypH.

9.3.2 Hepo3puenicmp i ankepysanns 6'azeil

B's131 y IBOX TOPHU30HTAIBLHUX HANPSIMKaX MOBUHHI OyTH HEPO3PHBHI Ta HAJIEKHHUM YHHOM 3aaHKEPEHI y3I0BXK NEPUMETPa CIIOPYIH.
10 JOJATKOBI BUMOTI'M JIO 3BIPHUX 3AJIIBOBETOHHUX EJJEMEHTIB I KOHCTPYKIIIN

10.1 3aranbHi M010KeHH

[IpaBuna Hporo po3ainy 3aCTOCOBYIOThCA A0 Oy/iBesb, YaCTKOBO a00 IMOBHICTIO BUTOTOBJIEHUX 13 30IpHUX €NIEMEHTIB, 1 € JOAaTKOBUMHU 10
IpaBWI B iHIMX posfainax nux Hopw. IlutanHs, noB's3aHi 3 KOHCTPYIOBAHHSIM, BUTOTOBIECHHSIM 1 MOHTaeM 30ipHHUX KOHCTPYKIIiii,
PO3IISLIAIOTECS. OKPEMUMH CTaHAAPTaMH HA BUPOOH.

10.2 OcHoOBH pPO3paxyHKy

[Ipu po3paxyHKy 1 KOHCTPYIOBaHHI 30ipHHUX 3a1i1300€TOHHHX €JIEMEHTIB HAJICKUTHh OKPEMO PO3TIIAIATH HACTYITHI TUTAHHS:
- IePEX1/IHI CUTYAIIii;

- oOmMpaHHs (TUMYACOBE 1 MOCTIHHE);

- B'131 1 3'€IHAHHS MK €JIEMEHTaAMU.

10.3 Marepiann

10.3.1 bemon

Jlyist 36ipHUX BUPOOIB IpH Oe3rmepepBHOMY MPOIeCi BUPOOHHUIITBA, KOJIH 3MIHCHIOETHCSA HEOOX1THUI KOHTPOJIb SIKOCTI BiAMOBIIHO 110
TeXHIYHUX crerudikariii Ta BUIpoOyBaHHA OETOHY Ha CTUCK Ta PO3TAT K albTepHATUBY TaOmuIli 3.1 MOXHa 3aCTOCOBYBaTH
CTaTUCTUYHHUM aHaJIi3 pe3yNnbTaTiB BUIIPOOYBaHb y SKOCTI 0a3M /Ui BU3HAYEHHS MIITHOCTI Ha CTHCK Ta PO3TSIT, SIKi BUKOPUCTOBYETHCS MIPU
MepeBipIli IPAaHUYHUX CTaHIB.

10.3.2 Ilonepeonvo nanpyscena apmamypa

J71s1 eJIeMeHTiB 3 HaIllpy»KSHOIO0 Ha YIIOPU apMaTyporo HeOOXiTHO BpaXOBYBaTH BIUIMB BTPAT HOMEPEIHHOTO HANIPYKSHHS B/ peakcalii
MU MiABHUILEHI TeMnepaTypi mij yac TEIIoBoi 00poOKH.

Ipumirka. Penakcalis y nonepeaHbo HanpyXeHii apMaTypi IPUCKOPIOETLCS MIPU 3aCTOCYBaHHI TEIUIOBOI 0OPOOKH, KOJIU OHOUYACHO
MIPOSIBIISIIOTECS TEMIIEpaTypHi edopMariii. Y pesyasTari CTyNmiHb peflakcallii 3HIXKYEThCS i KiHeIb poIiecy 00poOKH.

10.4 Po3paxyHOK KOHCTPYKUiii
10.4.1 3acanvni nonoswcenns
Po3paxyHOK KOHCTpPYKIIii IOBUHEH ypaXxOByBaTH:

- XapakTep poOOTH KOHCTPYKTHBHHX €JIEMEHTIB Ha BCIiX CTaJisX OyAIBHUIITBA 3 BUKOPHCTAHHSAM BIIIIOBITHOT TeOMETPIi 1 XapaKTePUCTHK
Ha KOXKHIN CTaJil, a TAKOX iX B3aEMOIII0 3 IHIIIMMH €JIEMEHTaMH (HaIIPHUKJIIa, CIiJIbHA po0O0Ta 13 MOHOJITHUM OCTOHOM, 1HIITHMHU
30ipHUMU eJIEMEHTaMu );

- 0cOOMUBOCTI POOOTH KOHCTPYKTUBHOI CUCTEMHU IIiJ BIUIMBOM XapakTepy poOOTH 3'€JHaHb MiXk eJIeMEHTaMH 3 0COOIMBOIO YBarow 110
¢axTraHNX Hedopmariii 1 MIITHOCTI 3'€THAHBb;



- HEBH3HAYEHOCTI, Ha sIK1 BIUIMBAIOTh 3aKPITUICHHS Ta PO3MOALI 3yCHIIb MIXK €JIEMEHTAMH, 1 SIKi BAHUKAIOTh BHACIJIOK HETOYHOCTEH
T€OMETPUYHUX PO3MipiB, MOHTaXY Ta OOIHPaHb.

10.4.2 3'eonanns cmin i nepekpummis

10.4.2.1 KoHCTpylOBaHHS CHCTEM MEPEKPUTTIB MOBUHHO Y3TODKYBATHCS i3 HABEICHUMH IIEPEAYMOBAMH Y PO3PaxXyHKy Ta IPOEKTyBaHHI,
MOTPIOHO BpaXxOBYBAaTH TAKOXK TEXHIUHI crienn(ikallii Ha BHPOOH.

10.4.2.2 SIx1io BpaxoBYEThCS PO3IMOILT MOMEPEYHOTO HABAHTAXKEHHS MK IPUJICTIIMMHE €JIEMEHTaMHM, TO HEOOX1THO 3a0e3medyBary iX
BiJIIIOBI/IHE MTOTIEPEYHE apMyBaHHS.

10.4.2.3 MoxuBUil BILUTUB 3'€IHAHHS 30ipHUX €IEMEHTIB MOTPIOHO BpaXxOBYBaTH HABITh y BUIIAJKY, KOJIU JOIMYCKAETHCS LIapHipHE
0o0OnHpaHHs IPH PO3PAXYHKY.

10.4.3 3'eonanna i obnupannsa 0 30ipHuUX eleMenmia

10.4.3.1 Mamepianu

10.4.3.1.1 Marepiaiu, 110 BAKOPUCTOBYIOTHCS JIJIS 3'€IHAHB, TOBUHHI OyTH:

- cTaOlIBHUMH 1 TOBTOBIYHUMH HPOTSATOM IPOEKTHOTO TEPMiHY EKCIIIyaTallil KOHCTPYKIIii;

- XIMI9HO 1 (hi3U9HO CyMiCHUMU;

- 3aXUIICHUMH BiJl HECTIPUATIUBUX XIMIYHHUX 1 (PI3UYHUX BILTUBIB;

- BOTHETPHBKHUMH, 100 BiJIMIOBIIaTH BOTHETPUBKOCTI KOHCTPYKIITi.

10.4.3.1.2 OnopHi MOAYIIKH MOBUHHI MAaTH XapaKTCPUCTHKH MIITHOCTI Ta 1e(hOPMATUBHOCTI, BIOBIHI 10 PO3PaXyHKOBHX TEPEIyMOB.

10.4.3.1.3 MertaseBi KpituieHHs] OOTHYKYBaHHS JUIs BCiX KiaciB BIUTMBIB, okpiM X0 Ta XC1 (Tabmums 4.1), 1 sSKi He 3aXHUIIEHI Bija
30BHIIIHBOTO CEPEIOBHIIA, TOBHHHI BUTOTOBIIATHUCS 13 KOPO3iHHOCTIHKOTO MaTepiaiy. JJomycKaeThcsi BHKOPUCTOBYBATH 3aXUCHI MOKPHUTTS
JUTSL aHTHKOPO31HHOTO 3aXHCTY.

10.4.3.1.4 Tlepen 3BaproBaHHSM HEOOXiTHO MEPEBIPUTU AOMYCTUMICTD "BiAmycKy" abo X0noaHOTO (hopMyBaHHSI.
10.4.3.2 3aeanvHi npasuna 01s po3apaxyHKy i KOHCMPYIOBAHHA 3'€0HAHb

10.4.3.2.1 3'egHaHHs MOBUHHO CIIPUHMATH BIUIMBH, SKi BiJIIOBIAAIOTH PO3paXyHKOBUM MEPEAYMOBAM, MaTH HEOOXiTHY Ne(OpPMAaTUBHICTh
Ta 3a0e31neuyBaTy CTiKy poOOTY KOHCTPYKIIIi.

10.4.3.2.2 HeoOximHO 3amo0iratv CKOJIFOBaHHIO a00 BiIIapyBaHHIO OSTOHY Ha IPaHAX €IEMEHTIB JI0 KIHIIEBOTO MOHTAXY 3 YPaxyBaHHSIM:
- BIIHOCHHX MEPEMIllIeHh MIXK eJIEMCHTaMU;

- BIIXHIJIEHD;

- BUMOT CTOCOBHO MOHTaXY;

- IPOCTOTH BUKOHAHHS;

- IPOCTOTH MEPEBIPKH.

10.4.3.2.3 3'eqHaHHs MAIOTh NIEpeNaBaTH 3STHHAIBHI MOMEHTH 400 3YCHILIS PO3TATY, CTHCKY ApMarypa HOBHHHA OYTH HEPO3PUBHOIO Y
MeXKax 3'€IHAHH 1 aHKEPYBaHHS y IPUJIETIIUX eJIeMEHTaXx.

Hepo3puBHicTs MOXe JOCATATUCH IUIIXOM:!
- HaIlyCKy CTPHXKHIB;

- 3aMOHOJIIYyBaHHs apMaTypH y IyCTOTH;

- IEPEIyCKY apMaTypHUX IETelb;

- 3BapIOBaHHS CTPHXKHIB 200 CTaJICBUX IUIACTHH;



- IOTIEPEIHBOTO HAINPYKEHHS;
- MEXaHIYHHUX MPUCTPOIB (TBUHTOBI a00 3aM0BHEHI My()TH);
- 3'erHaHHA O0TUCKOM (OOTUCKHI MypTH).

10.5 Onopn

10.5.1 3azanvHi nonoscenns

10.5.1.1 Hanexne (yHKLIOHYBaHHS OIIOpP IOBUHHO 3a0€3M1€UyBATHCS apMyBaHHSM MPHUJIETINX €JIEMEHTIB, OOMEKEHHSIM HaIlPy>KEeHb Y
MICIIX OOMTUpPaHHS Ta 3aX0laMU, IO BPaXOBYIOTh 3pYIICHHS a00 3aKpiIlICHHS.

10.5.1.2 Tlpu oOmupaHHsX, SKi HE TO3BOJSAIOTH KOB3aHHS a00 OBOPOTY O€3 3HAUHUX 3allleMJICHb, BIUTHBH, CIIPUYUHEH] TIOB3YYiCTIO,
YCAaJIKOI0, TEMIIEPATy PO, BiIXUICHHSIM BiJl OCi, BEpTUKAII TOIIO, IOBHHHI BPAXOBYBATHCH Y PO3PAXYHKY MIPUIICTIIMX EIEMEHTIB.

V TakuxX BUIaAKax HEoOXiHe ToIepedHe apMyBaHHS B OIIOPHMX €JIEMEHTaX 1 THX, 1[0 O0MUparoThCs, Ta/abo Hepo3pi3He apMyBaHHS JUIs
3B'I3yBaHHS €JIEMEHTIB MK c00010. L1i pakTopu MOXKYTh BIUTUBATH Ha PO3paxyHOK poOO4O0I apMaTypH y TaKUX €JICMEHTaXx.

10.5.1.3 Onopu NOBUHHI PO3PaxOBYBaTHUCS 1 KOHCTPYIOBATUCS TaK, IIOOU 3a0€3MEeUUTH IX MpaBIIIbHE BCTAHOBIICHHS 3 YpaXyBaHHAM
JIOITYCKiB TIPX BUTOTOBJICHHI 1 MOHTaXI.

10.5.1.4 HeoOxigHO BpaxoBYBaTH MOIIMBI BIUIMBY aHKEPYBaHHS MIPU NONIEpeIHbOMY HanpyxeHHi. 10.5.2 Onopu ons po3piznux
elleMeHmie

10.5.2.1 JInst po3pi3HUX €JIEMEHTIB HOMIHAJIbHA TOBKHUHA MOBHHHA OyTH MEHIIOK Ha 20 MM y MOPIBHSAHHI 3 HEPO3Pi3HUMHU. "

10.5.2.2 SIxmio onopu TOMyCKaKTh MEPEMILICHHS €JIeMEHTa Ha HUX, TO IOBKHUHA OOMMPAaHHS HETTO MOBUHHA 301JIBIITYBATHCS JJIS
MepeKPUBaHHS TIEPEMIIIEHb.

10.5.2.3 Skuio exeMeHT 3aKpilieHO He Ha PiBHI OIOp, a iHaKIle, TO JOBKHUHY 0ONUpaHHA HETTO al HeoOXiqHO 301IbIINTH AJIs
TIEPEKPUBAHHSI BILUTUBY MOXKIIMBOTO IIOBOPOTY HABKOJIO 3aKPITUICHHS.

10.6 ®yHaaMeHTH CTAKAHHOTO THITY

3aniz00eToHHI (yHAAMEHTH CTAKaHHOTO THITY TOBHHHI MIepeaBaTH BEPTHKAIBHI JIii, 3rMHATIBHI MOMEHTH 1 TOPU30HTAIIHI 3CYBH Bij]
KOJIOH Ha IpyHT. Po3Mipu cTakaHiB MOBHHHI OyTH JOCTaTHIMH JIJISl HAJISKHOTO 3alIOBHEHHS OETOHOM 00'eéMY ITiJT KOJIOHOIO 1 HABKOJIO HEd.

11 3AJII3OBETOHHI KOHCTPYKHIi 3 JEI'KOI'O BETOHY
11.1 3araabHi MOJI0KEeHHHA

VY oMy pO3isii ONKcaHi 10JaTKOB1 BUMOTH JJIsl JIeTKMX O0eToHiB. Takoxk HaBeeHi BKa3iBKH 100 MONIOKEHb 1HIIUX po3ainiB (1-F0 1 12)
uux Hopwm ta nonatkis.

11.1.1 Cepepa 3acmocyeanna

11.1.1.1 Jlerkwuii 6eToH - 11e 6ETOH Ha JIETKUX 3allOBHIOBaYaX, KU Ma€ 3aMKHYTY CTPYKTYPY 1 T'yCTUHY, sika He nepeBuiye 2200 Kr/Me.

BiH MicTHTB Y coGi y BiANOBIXHUX IPOIOPLIsAX WITY4Hi 460 IPUPOIHI JErKi 3al0BHIOBAYL, 'YCTHHA AKX He mepesuutye 2200 Kr/vo.

11.1.1.2 Sk npaBuII0, 3aCTOCOBYIOThCS BCi po3aim 1-10 Ta 12, SIKIII0 BOHW HE 3aMiHIOIOTHCS CIEeNiaIbHIMHU TMOJIOKEHHIMHY, HABSICHUMH Y
IBOMY pO31iii. 3a3BUYal, KO Y BUPa3ax BUKOPUCTOBYIOTHCS BEJIMYMHU MIITHOCTI, BCTaHOBIEH1 y Tabnuii 3.1, i Bemu4uHu
3aMiHIOIOTHCS BiJMOBITHIMH 3HAUEHHIMH JUIS JIETKOTO OSTOHY, 110 HAaBE/ICH] Y BIAIOBITHIUX YAHHUX HOPMATUBHUX JTOKyMEHTAaX.

11.1.1.3 Lleit po3aia 3acTOCOBY€ETHCS 0 BCiX OSTOHIB 3aMKHYTOI CTPYKTYpH, BUTOTOBJICHHUX Ha JIETKUX 3a[IOBHIOBAYaXx i3 MPUPOIHUX 200
MITYYHUX MaTepialiiB, OKpiM BUMAJKIB, KOJIM MPAKTUKA HAIHHO MIATBEPIXKYE, IO MOXKIINBE OC3MEeUHE 3aCTOCYBAHHS 1HIINX MOJIOKEHb.

11.1.1.4 Ile#i po3aia He OMIUPIOETHCS HA HI3APIOBATHI OeTOH (MMIHOOETOH, ra300€TOH) K aBTOKJIABHHM, TaK 1 3BUYaHOTO TBEPIIHHS, a
TaKOX Ha OETOHH Ha JIETKUX 3aIIOBHIOBAaYaX BIAKPUTOI CTPYKTYPH.

11.1.2 Cneuianvni cumeonu

J1st nerkoro 6eTOHY 3aCTOCOBYIOThCS HACTYIHI crenianbHi cumBonu: LC - kilacu MIITHOCTI JIETKOTo OETOHY, IKUM nepeaye nozHaka LC;
NE - nepexiganii KoedimieHT A1 BU3HAUYCHHS MOIYNS IPYXKHOCTI; N1 - KoedilieHT 11 BU3HAUCHHS MIITHOCTI Ha PO3TAT; 12 - KoedimieHT



JUIA BU3HAUEHHS MOKa3HUKA IMOB3YyUYOCTi; N3 - Koe(ilieHT I BU3HAYEHHs YCaKU ITPU BUCUXAHHI; P - TYCTHHA JIETKOTO OETOHY Y

BHCYILCHOMY CTaHi, KI/M°.

JIJis MeXaHIYHUX XapaKTePUCTHUK 3aCTOCOBYIOTHCS JIOJATKOBI HUXHI 1HACKCH /(JIETKUi).
11.2 OcHOBM IPOEKTYBaHHS

Po3nin 2 mux HopM nomuproeThcst Ha JIETKUi 6eToH 6e3 MoaudiKailii.

11.3 Marepiaimn

11.3.1 bemon

VY mux Hopmax nerkuii 6eToH Kiacu(ikyeTbes BiIOBITHO A0 TYCTHHH, K MoKa3zaHo y Tabmuii 11.1. JlonatkoBo y Tabnuili BkazaHo
BIJIMIOBiAHY TYCTUHY JJIsI HEAPMOBAHOTO 1 apMOBAHOTO OETOHY IIPH 3BUYANHUX MPOLIEHTAaX apMyBaHHS, SIKi MO>KHA BUKOPHUCTOBYBATH IIPH
MPOEKTYBaHHI1 JIJIs1 OOYKMCIICHHS BJIaCHOT Bark ab0 MPUKIIAJICHOTO MOCTIHHOTO HABAHTAXEHHS. Y SKOCTI aIFTePHATHBH T'YCTHHY MOXKHA
BCTAHOBITIOBATH SIK 33J]aHy BEINIHHY.

Tadmums 11.1 - Kinacu rycTiHY 1 BiIIOBIAHA po3paxyHKOBa I'YCTHHA JETKOTO OETOHY

Kiac ryctuan 1,0 1,2 1,4 1,6 1,8 2,0
Tyctuna, kr/m’ 801-1000 1001-1200 | 1201-1400 | 1401-1600 | 1601-1800 | 1801-2000
I'ycTuna, i
Y Heapmoarmit | ) < 1250 1450 1650 1850 2050
KF/M3 OeToH
A »
PMOBAHHH 1150 1350 1550 1750 1950 2150
OeToH

MinHIiCTh Ha PO3TAT JIETKOTO OETOHY MOXKHA BU3HAYATH IIIJISIXOM MHOXKEHHs BenuuuHU fetd 3rigno 3 Tabnuuero 3.1 Ha xoediuient nl:
1 = 0,40 + 0,60p/2200 , (11.1)
J€ p - BEpPXHE rPaHUYHE 3HAYCHHS I'YCTHHH JJIS BIJIIOBITHOTO KJIACy 3TijiHO 3 Tabmuiero 11.1.

11.3.2 Pospaxyukoea miynicmo na cmuck i pozmsaz 11.3.2.1 BennunHa po3paxyHKOBOT MIITHOCTI HA CTUCK BU3HAYAETHCA, SIK:

Jea =% %o e » (11.2)

Ie Y. - koedimieHT HamiifHOCTI 32 6eToHOM (IuB. 2.4.1), a )¢ - KoedimmieHT, o Bu3HaYaeThes 3rigno 3.1.5. 11.3.2.2 BenmuunHa

PO3paxyHKOBOI MIITHOCTI Ha PO3TAT BU3HAYAETHCS, SK:
famr =0y x-fﬂrck Mt » (11.3)

e Y. - kKoedimieHT HamiiHOCTI 32 6eToHOM (IuB. 2.4.1), a 0t - Koe(ilieHT, o Bu3HaYaeThes 3rignHo 3.1.5. [Ipumitka. Benmunnan oy,

Ta 0|t BA3HAYAIOTHCS BiATIOBITHIM HOPMaTUBHUM JOKYMEHTOM. Y pa3i BiICYTHOCTI TAKOTO PEKOMEHIOBAHOIO BEIMINHOIO € 3HAYCHHS
0,85.

11.3.3 3axucnuii wap 6emony

Jiist ierkoro 0eTOHY MiHIMalIbHI BETMYMHU 3aXUCHOTO IIapy (IUB. TaOIHUIO 4.2) HeoOXiTHO 301IBITYBaTH HA 5 MM.
12 KOHCTPYKIIIi 3 HEAPMOBAHOTI'O I MAJIOAPMOBAHOI'O BETOHY

12.1 3araapHi NOI0KEHHSA

VY 1poMy po3ii HaBeeH1 T0JaTKOBI MpaBwJiia JIjIsl HeapMOBaHOTO OETOHY ab0 3 KUTBKICTIO apMaTypH, MCHIIIOK MiHIMAJIBHO HEOOXiTHOT
JUTS 3a711300€TOHY.

12.2 I'paHuMYHI cCTaHU 32 HECY4OI0 3JATHICTIO (Mepuia rpymna)
12.2.1 Po3paxynox 6emonnux einemenmie 3a Hecy4oro 30amHichio



12.2.1.1 Po3paxyHOK HECYHOi 3aTHOCTI OETOHHUX €JIEMEHTIB IpH Aii MO3I0BKHBOI CTUCKAJIbHOI CHIIH (TI03aLIEHTPOBHIA CTHCK) Ta
3THHAJIBHOTO MOMEHTY CJiJl BUKOHYBATH IS IEPepi3iB, HOPMANBHUX JI0 iX MO30BXHBOI OCI.

V 3arajipHOMY BHINAJAKY PO3paxyHOK 3a1i300€TOHHOI KOHCTPYKIIii BUKOHYIOTh Ha OCHOBI Aiarpam Jae(opMyBaHHS OETOHY Ta apMaTypH i
HeNiHIWHOT nedopmaniiinoi Moseni. JlomycKkaeTbcss BUKOHYBATH PO3PaxyHOK OETOHHUX €JIEMEHTIB IMPSIMOKYTHOTO, TABPOBOT'O Ta
JBOTaBPOBOTO TIEPEPi3iB CIIPOIIEHIM MEeTOIOM. [IpH HBOMY Y SIKOCTI KPUTEPit0 pyHHYBaHHS BUKOPUCTOBYIOTBCS TPaHUYHI qeopMarii
PO3TATHYTOTO OETOHY.

12.2.1.2 BeToHHi e1eMeHTH pO3paxOBYIOTh 32 TPAHUYHUMH 3yCUIIISIMH, SIKi BU3HAYAIOTh BUXOJSIYHU 3 TAKUX MEPEIyMOB:

- epepizu micist JeGopMyBaHHS 3aIHIIAIOTHCS INIOCKUMU;

- BB)XKAIOThCA CIIPABENIUBIMU PiBHSIHHS, SIKi OIMCYIOTH [TOBHY Jiarpamy Ae(hopMyBaHHS OCTOHY;

- IOMTYCKA€ETHCSl BAKOPUCTOBYBATH JIBOJIIHIIHY Aiarpamy JedopMyBaHHs OETOHY 3 OOMEKEHOIO JOBKHHOI TOPHU30HTAIBHOT TiIKH;'

- HalOisIblIIe BiTHOCHE BUIOBKEHHA KPailHhOr0 PO3TATHYTOTO BOJIOKHA JOPIBHIOE -2f cpp/Eci

12.2.1.3 Po3paxoByro4n 103aleHTPOBO CTHCHYTI OSTOHHI €JIEMEHTH, CJIi/l YPaXxOBYBaTH BIUIHB MO3/I0BXKHBOTO 3THHY Ta BHIAJKOBHX
CKCLIEHTPUCUTETIB.

12.2.1.4 J151s1 cTiH, BUTOTOBJICHUX i3 JOTPUMaHHSAM BiAMOBIJHUX MOJOXKEHb CTOCOBHO KOHCTPYIOBAHHS Ta OISy, Ae(OpMAIlisIMU Bif
TeMIIEpaTypH Ta yCAIKH MOXKHA 3HEXTYBAaTH.

12.2.1.5 Hecy4a 31aTHICTB IPSIMOKYTHOTO TIOTIEPEYHOTO Mepepisy MpH il CTUCKAIBHOT Uil Nrd, IPUKIIAJICHOT 3 EKCIIEHTPUCUTETOM € Y
HAIPSMKY HOTO BUCOTH /., BU3HAYAETHCS 33 BUPA3OM:

Npa=nfeax b hy x (1-2efhy) (12.1)
ne mfcd - po3paxyHkoBa MilHICTh O€TOHY Ha cTuck (3.1.5);

b - 3arajbpHa MIMPHUHA MONEPEYHOTO nepepisy (pucyHok 12.1); &, - 3aranbHa BUCOTA MOMEPEUHOTO Mepepidy; € - eKCUEHTPUCUTET

Nrd y HanpsIMKY h,,.

12.2.1.6 3a BiICYTHOCTI 3aXOJIiB i3 3a100iraHHs pyHHYBAaHHIO Bijl PO3TATY MONEPEYHOro Mepepizy HeoOXiqHO 0OMEXyBaTH MaKCHMaIbHUN
eKCIEHTPUCUTET NIPUKIIAIAaHHSA CIUTH y TIepepi3i 3 METOI0 BUKITIOYEHHS YTBOPEHHS BETMKHUX TPIIIUH.

12.3 I'paHu4HI cTaHM 32 NPUAATHICTIO 10 eKCILTyaTALil

SIKII0 HE BUKIIIOYCHE MOMIIMBE KOHCTPYKTHUBHE 3aIIEMIICHHS eIEMEHTa CIOPYAH, TO HEOOXiTHO BUKOHATH BiMIOBITHY IIEPEBIPKY
Hanpy>XeHb.

s 3a0e3neyeHHs BiANOBITHOTO PiBHA €KCIUTyaTalliifHOT MPUAATHOCTI Ha CTajil MpOeKTyBaHHS HEOOXiTHO nepeadayaTy HACTYIHI 3aX0/IH:
a) BITHOCHO YTBOPEHHS TPIlLIUH:

- 0OMEKEeHHS HalpyXeHb PO3TATY y OETOHI 10 MPUHHITHOTO PiBHS;

- 3aKJIaJIaHHA JI0IaTKOBOI KOHCTPYKTUBHOI apMarypH (MIOBEPXHEBO1 apMaTypH, CUCTEMH B's3el 32 HEOOX1IHOCTI);

- 3a0e3MCUeHHS HAIHHOCTI 3'€IHAHD;



by
P = =
Pucynok 12.1 - YMOBHi NO3SHAKK Pucynox 12.2 - Berounmii okpemo
NAA MAOCKMX CTiH posTaobadiil dyHAaMeHT

{yMoBHI MO3HaKK po3Mipis)

- MATaHHSI TEXHOJIOTIT YKIIaJaHHsA OeTOHY (HAIIPHUKIIAJ, BiIIOBIIHUI CKJIaJ OCTOHY, NOTVISN);
- BHOIp BiJIMOBITHOT TEXHOJIOTI1 Oy/MiBHUIITRA,

0) BiTHOCHO OOMeXeHHs aedopmarriii:

- TOTPUMAaHHS MIHIMAJILHO JOIYCTUMHX pO3MipiB mepepisy (aus. 12.4.1);

- 0OMEXEHHS THYYKOCTI Y BUIAKY 3aCTOCYBaHHS CTHCHYTHX €JIEMEHTIB.

Bynb-ska apmarypa, 1o nepeadaueHa y MmiIoCKUX eleMeHTax 0e3 ypaxyBaHHS HECY40i apMaTypH, MOBHUHHA BiANOBIIATH MOJIOKEHHIM
4.4.1.

12.4 KoncTpyroBaHHs eJieMeHTIB i 0co0/1UMBI IpaBuIa
12.4.1  3acanvni eumocu

3aragpHa TOBIIMHA MOHOJITHOI OETOHHOI CTiHH /,, TOBUHHA OyTH HE MEHIIOI0 HDK 120 MM.

3a HasIBHOCTI Ma3iB i KaHaJiB HEOOX1THO BUKOHYBATH BiIIOBIIHI IIEPEBIPKH CTOCOBHO 3a0€3IIEUEHHSI MIITHOCTI Ta CTAOLIBHOCTI €IEMEHTA.

12.4.2  KoncmpykmueHi 3'eOnannsn

SIKII0 MOXJIMBE BUHUKHEHHS HAINpyXeHb PO3TATY y KOHCTPYKTHUBHUX 3'€JHAHHAX, TO HEOOXiJHO NependadaTy BiAOBiAHE IX apMyBaHHS
JUIS 3a1100iraHHs PO3BUTKY TPIiILUH.

12.4.3 Cmpiukosi ma okpemi ghynoamenmu

3a BigcyTHOCTI OibII TOUHOT iH(pOpMamii CTPIYKOBI Ta OKpeMi (pyHIaMEHTH IIPH 0CHOBOMY HaBaHTaXKCHHI MOXKHA PO3PaXOBYBATH i
KOHCTPYIOBaTH K KOHCTPYKIIiT 13 3BUYAIHOTO Ba)KKOTO OCTOHY 32 YMOBH:

0,85xh, f
Pt >
: > (59 32/ fua) (12.2)
ne hF - Bucora QyHIaMEHTY;
a - IPOEKIis BIICTaHi BiJl TpaHi KOJIOHU JI0 30BHILIHBOI I'paHi pyHIaMeHTy (pucyHok 12.2);

ogd - pO3paxyHKOBA BEIMUMHA THCKY IPYHTY;

fetd - po3paxyHKOBa BeJIMYMHA MIITHOCTI O€TOHY Ha pO3TAr (B ONMHUILIX 6gd)



JJis cpoleHHsI MOXKHA 3aCTOCOBYBATH TaKoX BinHowweHHs Afl a > 2.
JOJIATOK A
(moBiiKOBUIA)
HEPEJIK HOPMATUBHUX TOKYMEHTIB TA HOPMATUBHUX AKTIB

JBH B. 1.2-2: 2006 Cuctema 3abe3mnedeHHs HaliiHOCTI Ta Oe3neku OyaiBenbHUX 00'exTiB. HaBaHTaxkeHHs 1 BruBu. Hopmu
MPOEKTYBaHHS

JBH B. 1.2-14: 2008 Cucrema 3a0e3reueHHs HAIIHHOCTI Ta Oe3MeKH Oy/IiBebHNUX 00'€KTiB. 3arajibHi MPUHIIAITN 3a0€3eYCHHS
HAJIMHOCTI Ta KOHCTPYKTHBHOT Oe3Mekn OyIiBelTb, CIIopy, OyniBeIbHUX KOHCTPYKIIIH Ta OCHOB

JBH B.1.1.-7-2002 TToxxexxHa Oe3meka 00'exTiB OymMiBHAIITBA
JBHB.1.2.-7:2008 Cuctema 3abe3mneueHHs HaIIHHOCTI Ta 6e3neku OyaiBenbHUX 00'ekTiB. OCHOBHI BUMOTH 10 criopya. [ToxkexxHa Oe3neka

JCTY b B.1.2-3:2006 Cuctema 3abe3nedeHHs HaiHHOCTI Ta Oe3neku OyaiBenbHUX 00'ekTiB. [Iporunu 1 mepemimenHs. Bumoru
MPOCKTYBAHHS

JACTY 3760:2006 IIpokar apmaTtypHUii Ui 3113006 TOHHUX KOHCTPYKIIH. 3arajibHi TEXHIUYHI YMOBH

JACTY ENV 10080:2005 Crains 1 apMyBaHHS OeTOHY. 3BaproBaHa puQieHa apMaTypHa ctains B 500. TexHiuHI yMOBH Ha MOCTauaHHS
MPYTKiB, MOTKIB i 3BapHOI citku (ENV 10080:1995, I/1T)

I'OCT 10884-94 Cranp apMarypHasi TePMOMEXaHUYESCKH YITPOUHEHHAS JUIS )KeJIe300€TOHHBIX KOHCTPYKIUH. TeXHHYeCKre yCIOBUS
(Cranp apMaTypHa TepMOMEXaHIYHO 3MIIHEHA JIJTSI 3a11300€ TOHHUX KOHCTPYKIil. TeXHIYHI yMOBH)

I'OCT 23858-79 CoenuHeHus: cCBapHbIe CTHIKOBBIE U TaBPOBBIE apMaTyphl XKeJIe300€ TOHHBIX KOHCTPYKUUH. YIIbTpa3ByKOBBIE METO/IBI
KOHTpOJIst KauecTBa. [IpaBuina npuemku (3'e1HaHHS 3BapHi CTUKOBI 1 TABPOBI apMaTypH 3aJ1i300€TOHHUX KOHCTPYKIIiH. YIBTpa3ByKOBi
METOIH KOHTPOJIIO sKocTi. [IpaBnina npuitMaHHsT)

I'OCT 5781-82 Crans ropsiaekaTanHast Uil apMAPOBAHUS JKeNe300eTOHHBIX KOHCTpYKINH. Texamdaeckue ycnosust (Crans rapsaexaraHa
JUTS apMyBaHHS 32113006 TOHHUX KOHCTPYKIIiA. TeXHIYHI YMOBH)

I'OCT 14098-91 CoenuneHust CBapHBIE apMaTyphl U 3aKIATHBIX U3ACTUH )KeTe300€TOHHBIX KOHCTPYKIMNA. THITBI, KOHCTPYKIIMH 1
pasmepsl (3'eJHaHHS 3BapHi apMaTypH 1 3aKJIalHUX BUPOOIB 35113006 TOHHUX KOHCTPYKUIN. THIH, KOHCTPYKIIT 1 pO3MipH)

I'OCT 13840-68 Kanarsl cTanbhbie apMarypHbie 1x7. Texundeckue ycnosus (Kanaru cranesi apmaryphi 1x7. TexHiuHiI yMOBH)

I'OCT 10180-90 betoH Tsxensiii. MeToabl onpeeseH s IPOYHOCTH MO0 KOHTPOJIBbHBIM 00pa3uam (beTton Baxkkuii. MeToau BU3SHAYEHHS
MIITHOCTI 32 KOHTPOJIBHUMH 3pa3KaMN)

I'OCT 4318-81 (CT C3B 5728-86) IIpoBosnoka u3 yriIepoAUCTOM CTaNN I apMUPOBAHMS IPEIBAPUTEIHHO HAPSKCHHBIX
KeJIe300eTOHHBIX KOHCTpYKIuid. Texnuueckne yciaoBus (/lpit i3 BymieneBoi craii A apMyBaHHS IOTIEPEAHbO HANPYKEHHX
3aJ11300€TOHHUX KOHCTPYKLiil. TexHiuyHi yMOBH)

CHullI 2.03.11-85 3ammuTa cTpOUTENBHBIX KOHCTPYKIHUKA OT KOppo3uH (3axucT OyniBeTbHUX KOHCTPYKIIIH BiJ KOpO3ii)
JNOJIATOK b
(000B'A3KOBUIN)
TEPMIHHU TA BUSHAYEHHSA NIOHATD
Hwuxue nogaHo Tepminm, BxuTi y ux Hopmax, Ta BU3HauYeHHS MO3HAYCHUX HUMU MTOHSTh.
b.1 apmarypa

JIiHi#HO IPOTSKHUM €JIEMEHT Y KOHCTPYKIIi 3 OETOHY, IPU3HAYCHUH [T CIPUHHATTS PO3TATYBAIBHUX 200 CTUCKAIBHUX 3yCHUIIb. Y
OymiBIISIX 1 CHIOPYZIaX BUKOPUCTOBYIOTh apMaTypy Y BUINISIII CTPIIKHIB, IpOTy abo (Ta) KaHATIB

b.2 apmarypa KOHCTPYKTHBHA



Apmarypa, SIKy BCTAHOBIIOIOTb 3 KOHCTPYKTHBHUX MipKyBaHb 0€3 PO3paxyHKY

B.3 apmaTypa nonepegHb0 Hanpy:keHa

Apmarypa, SIKy OiIal0Th NIONEPEAHBOMY HANPY>KEHHIO Tepe]] a00 Micis BUTOTOBIEHHS OETOHHOIO YM 3a/1i300€TOHHOTO eIEMEHTa
Bb.4 apmarypa po6oua

Apmarypa, SIKy IpU3HAYaI0Th 32 PO3PAXYHKOM

B.5 GeTon Baxkmii

I Ty4Huil KOMIO3UIIHHUI MaTepian, yTBOPEHHUH i3 B'sHKyd0ro0, JpiOHOTO Ta KPYIHOTO 3aIlI0BHIOBAYIB, 3aTYKaBJICHHUH 3a JOIIOMOTOI0 BOAU

CepeHbOI0 TyCTUHOIO Bin 2200 Kr/M> 110 2500 Kr/M> BKIIOYHO
B.6 3a1iz00eTon

ByniBenbHuii Marepian, yTBOpeHHi i3 6eToHy 1 pobouoi apmartypu
B. 7 xiac apmarypu

INoxa3HuK MILHOCTI apMaTypy Ha PO3TAT, SIKMH BiANOBIIa€ TapaHTOBAaHOMY 3HauUEHHIO Mexi ((hiznuHoi a6o yMoBHOI) Teky4ocTi B MIla,
BCTAaHOBJICHOT BAMOTaMH BiJITIOBITHIX HOPMATHBHHUX JIOKYMCHTIB

b.8 kaac Getony
[Toka3HUK MIITHOCTI OETOHY Ha CTUCK, HIIKYE SIKOTO 3HAXOMUTHCS JuIe 5 % BUOIpKU BCiel BUMIPSHOT MIITHOCTI OETOHY JJAHOTO CKIIATy
b.9 xoHcTpyKUii OeToHHI

KoHcTpykIlii, BATOTOBIICHI 3 O€TOHY 0€3 apMaTypu abo 3 apMaTyporo, IKy BCTaHOBIIOIOTh 13 KOHCTPYKTHBHUX MipKyBaHb Ta HE
BPaxOBYIOTh Y PO3paxyHKaX; pO3paxyHKOBI 3yCHIUIS BiJI yCiX Jiif B HUX crpuiiMae 6eTOH

b. 10 koHcTpykuii 3a.1i300eTOHHI

KoncTpykiiii, BUTOTOBJIEH] 3 6€TOHY, poO0Y0i Ta KOHCTPYKTUBHOI apMaTypu (apMOBaHi OETOHHI KOHCTPYKIIIi); pO3paxyHKOBI 3yCHUIIIS Bif
yCiX HaBaHTa)XEHb Ta BIUIMBIB y ApPMOBAaHUX OCTOHHHMX KOHCTPYKIIAX ITOBUHHI cipuiiMaTu 6eToH i poboda apmarypa

b. 11 koHCcTpYKIii MoNepeIHLO HATIPY:KeHi 3aJ1i300eTOHHI

KoucTpykiiii, y SKHX ITOYaTKOBE MONEPEIHE HANPYKCHHS HAIPYKEHOI apMaTypH 3abe3edye HeoOXiIHUH CTYIiHb O0THCKY OETOHY Y
MPOIIeCi BUTOTOBIICHHS 1 eKCILTyaTarlii

b. 12 koediuienT 6e3nexu ans marepiaay
KoedirieHT, sikuit ypaxoBy€e MOXKIJIMBI BIIXHITH MIIIHICHUX XapaKTePUCTUK MaTepialliB BiJl HOTO XapaKTepPUCTHYHOTO 3HAYCHHS
b. 13 mapka Getony

l'apaHTOBaHE 3HAYCHHS MPU3HAYCHOT BETUYMHU (BOJOHETTPOHUKHOCTI, MOPO30OCTIHKOCTI, CepeIHBOI TYCTHHH ), BCTAHOBJICHOT BUMOTaMH
BI/IMOBITHUX HOPMAaTUBHUX JIOKYMEHTIB

b.14 Mmogenb po3paxyHKoBa
Ineanizarisi KOHCTPYKTUBHOI CUCTEMH, Ky BUKOPUCTOBYIOTh 13 METOIO aHaJIi3y poOOTH KOHCTPYKIi a0o ii eneMeHTa
B.15 naaiiinicTh KOHCTPYKIIT

BrnacTuBicTh KOHCTPYKIIii BUKOHYBaTH 33j1aHi (PpyHKIIi1, 30epirarouu y 4aci 3HaueHHsS BCTAHOBJICHUX €KCILTyaTallifHUX MOKa3HUKIB Y
3a3HaYCHUX MEXaXx, IO BiJIOBIAI0Th BCTAHOBICHHM PE)KUMaM i yMOBaM BHKOPUCTAHHS, TEXHIYHOTO OOCITyTOByBaHHS, PEMOHTIB,
30epiraHHs Ta TPAHCIIOPTYBaHHS

b.16 BrIMB

3ycwus, SKi MpUKIaaeHi 0e3MocepeHbO 10 KOHCTPYKINT Ta sIKi BUKIUKAIOTH B €JIEMEHTaX HAMPY>KeHHS a00 epeMileHHs



Hedopmaliii eneMeHTIB KOHCTPYKILI, BUKJIMKAHUX MIEPEMILLIEHHAM B'A3€, OCiJaHHSIMH OCHOB, BIACHUMHU Ae(QopMalisiMu (HapuKiIa,
YCaJIKOI0, TOB3yUiCTIO, HEPIBHOMIPHUM HArpiBaHHSIM TOIIO), 110 BUKIMKAE PEAKTUBHI 3yCHIIIS 200 HAIPYyKEHHS

B.17 cutyanis po3paxyHkoBa

CyKynHICTh (P i3WYHUX YMOB JJIs1 BU3HAYCHOTO IIEPiofy Yacy, MPOTITOM SKOT0 HE0OXiIHEe PO3paxyHKOBE IiITBEPIKEHHS TOTO, 1110
TpaHUYHUH CTaH He Oy/e MopyIeHHH

b.18 cnosryyeHHsi HABaHTaKeHb

Metonuka BU3HAYCHHS KUTLKOCTI HABaHTaXEHb a00 3yCWIIb 3 ypaxXyBaHHAM 1X 3arallbHOTO €EeKTY Jii Ui MPU3HAYEHOTO PO3PaXyHKOBOTO
o0'exra

Bb.19 cran rpannyHmii
Cran, y pa3i JOCATHEHHS SIKOT0 KOHCTPYKTUBHA cucTeMa abo 11 eeMEeHT IepecTae 3aJ0BOJIbHATH TOCTaBICHI BUMOTH
B.20 crep:xHeBHii ejieMeHT (K0JI0HA, 0aJ1Ka, pUreib TOLI0)

EneMeHT KOHCTPYKIIii, B IKOMY OJIMH i3 PO3MIpiB 3HAYHO OUTBIINN 3a IBa 1HIINX (KOJOHH, CTOSKU, OalKH, pUrelni Tomo). 1o HuX MoXKHa
BIJTHECTH €JIEMCHTH, SIKi MAIOTh J1Ba MOPIBHUILHUX PO3MipH (CTiHHM, MIJOHH, CTOBIH, Aiadparmu Tomo). Sk cTepKHBOBI MOXKHA
PO3MIIAATH SIEMEHTH, Y IKAX BiJICTAHb MIXK TOYKaMH 3 HYJbOBHM MOMEHTOM l(y TOPiBHIOE TIOBOEHIH BUCOTI TIepepizy

Bb.21 TonkocTiHHMII eleMeHT
KoHCTpyKTHBHHI €JIeMEHT, TOBIIMHA SIKOT0 HE3HAYHA Y TOPiBHSIHHI 3 iHIIUMH pO3MipaMu
B.22 naura

[Inockuii enemMeHT, kUil 3a3Hae Jii HaBaHTaXCHb, B OCHOBHOMY, IEPIICHANKYJISIPHUX [0 HOT0 cepeAnHHOT ITOIMHA. MOXHA o3I AaTH i
PO3paxoBYBaTH SIK TUTATH IIOCKI €IIEMEHTH, Y SIKUX BIJICTaHb Mi)K TOYKAaMH HYJIHOBOI KpUBU3HH Y pasi il pIBHOMIPHOTO HABaHTAKEHHS
JOPiBHIOE, IPUHAWMHI, YOTHPHUPA30Biil ToBIIMHI. TepMiH "0aaouHi MIMTH" BITHOCHUTHCS A0 IUIHT, SIKi MAIOTh JBa IMapajeqbHux (a0o
Maife mapajeNbHUX) BIIBHUX Kpai, Ta MOMEHT ONOpY SKHUX y HalpsIMKy LIUX KpaiB Habararo

MIEPEBHUIIY€ MMONIEPEYHUI HAIPSIMOK. balouHy TIKTY 3 IIMPUHOIO, MEHIIIO0 32 YOTHPH 11 TOBIIMHH, CIIiJl BiIHECTH /0 JIiHIHHUX eIEMEHTIB
B.23 o0o10HKa

EnemenT, axuii cipuiiMae mepeBakxHO JiI0 3yCHIIb, SIKi pO3TaIlIOBaHi y foro cepenniil mnomuni B.24 po3paxyHkoBuii npoJit po3pizHoro
eJleMeHTa

[postit, 1110 TOPIBHIOE MEHIIOMY 3 JIBOX 3HAYCHB:

- BUTbHOI BiJICTaHI MiXk OCSIMH OTIOP;

- BUTbHOI BiJICTaHi MiXk JUIIbOBUMH IIOBEPXHIMHU OTIOP 3 JOJAaBaHHAM KOPHCHOI BUCOTH €lIEMEHTA
b.25 po3paxynkoBuii npoJiiT Hepo3pi3HOIro eJleMeHTa

e npomiT, m0 AOPIBHIOE BiICTaHI MIX OCAMH OTOp. SKIIO IIUPHHA OMOPH MEPEBHILY€E BABIUI KOPHUCHY BHUCOTY €JIEMEHTa, TO CIij
MPUAMATH HEPO3PI3HUIA €IIEMEHT a0COOTHO KOPCTKUM Ha JIISHII, IO JOPIiBHIOE IIMPHHI OMOPH, 3MEHIIICHOI Ha KOPUCHY BHCOTY

B.26 po3paxyHkoBHii BT JJ151 KOHCOJIi

BenuunHa, Ky BUMipIOIOTh:

- BiJ] IMLIbOBOT MMOBEPXHi OTOPH, AKII0 MOBA i€ PO 130J0BaHy 3all[eMIICHY KOHCOJb;

- B OC1 IJIONIA KK OOTIMPaHHS, KO MOBA M€ PO KOHCOJb, SIKa € KiHIIEBUM BHIILOTOM HEPO3Pi3HOI OANKH, IUTUTH TOLIO
B.27 reomeTpr4Hi XapaKTepHCTHKH NepepisiB

Po3paxyHok Ha OCHOBI JifiCHUX (peasbHUX) PO3MIpPIB IEpepi3iB y cTaii, 0 pO3MISAAETHCS

b.28 nepepi3 6pyrTo



[lepepi3u, Bix IO AKUX HE BIAHIMAIOTH Hi IJIOLI apMYIOUUX CTPHIKHIB, Hi TUIOLI OTBOPIiB (KaHaJIiB, Ma3iB, KOXKYXiB TOIIO),
MPU3HAYCHUX [T PO3MIIICHHS MIOTIEPEIHBO HAMPYKEHOI apMaTypH

B.29 nepepi3 HeTTO

Ilepepis, sKuif OTPUMYIOTH i3 BiJHIMAHHSM BiJ HOBHUX II€pEpPi3iB IJIOII KaHAJIB 1 MOPOXKHIH, HE3aJIEKHO BiJ TOTO, 3aII0OBHIOIOTHCSI BOHU Y
MOJATBIIIOMY YH Hi

b.30 3Benem nepepizu

[Tepepizu, oTpuMaHi JoJaBaHHAM JIO ILIONI OSTOHY TUIOIII apMaTypH, IOMHOKEHOI Ha KOe(IIiEHTa, SIKHIl BH3HAYAETHCS Yepes
CIiBBIJHOLIEHHSA MOJIYIIIB MPY>KHOCTI OETOHY Ta apMaTypu

B.31 minnicTh
MexaHiuHa BIACTHBICTb Marepiaiy, 10 BigoOpakae HOTo 34aTHICTh MPOTUAIATH AisIM, KA HATAETbCS B OAMHULAX HATPY>KEHHS
B.32 omip

31aTHICTh eJIeMEHTa, KOMIIOHEHTa a00 MOMEepeuHoro Npodisito ereMeHTa a00 KOMIOHEHTa KOHCTPYKIii BUTPUMYBATH Jii 0e3 MEXaHIuHOTO
YIIKOKEHHS (TOOTO OIip IpH 3THHI, IPH MTO3I0BKHEOMY 3T'HHI Ta Ha PO3TSIT)

b.33 Hecyua 31aTHicTH

XapakTepucTHKa KOHCTPYKIIii a00 OymiBIli, CIIOPY/IH B IILIOMY, IKa BU3HAYAEThCS BEJTMUYNHOIO HABAHTAXKCHHS Y i1, KA BiIOBIa€E
IPaHUYHOMY CTaHY IEpIIO] IPyIH

b.34 rpannyni cranu
CraHnn, 3a MEXaMH SKUX KOHCTPYKIIS OLTBIIE HE 330BONBHSE PO3PAXyHKOBI KPUTEPIi
JOJIATOK B
(moBiiKOBUIA)
OCHOBHI IO3HAKH, ITIPUMHSITI B JIGH, I iX AHAJIOT' Y CHulI 2.03.01-842.03.01-84*

Jlamuncoxi genuxi Oyxeu

JABH A4 CHull 4 | Ilnoma nonepeyHoro nepepizy

Ac Ap [Tnomia momepeyHoro nepepizy 6eToHy

Ay Ay [Inoma momepevHoro mepepizy apMarypu

Ecm Ep DaKkTUUHUHN MOAYIb MPYXKHOCTI OETOHY

E, E, Po3paxyHI<o"Be 3HaquH;{ MozyIs MPY>KHOCTI MOTIEPEIHBO
HaNpy>XeHO1 apMaTypHOi cTai

EI B 3ruHaNIbHA JKOPCTKICTD

1 1b MowmeHT iHepIii 1o O6eTOHHOTO TIepepi3y

L / HomxurHa

My M 3ruHanbHUN MOMEHT

N N OcboBa cuna

P P 3yCHIIs IONEPEIHBOTO HANPYKEHHS

Po Po ITouarkoBa cwita Ha KiHIIl ITyYKa Y MOMEHT MPHUKIIaICHHS

NONIEPEIHBOI0 HAIIPY)KEHHS

VEd 0 Po3paxyHkoBe 3HaUCHHS TPUKIALEHO] IOIEPEYHOT CUITH




Jlamuncoxi mani 6yxeu

3arajbpHa IMMPHHA TOMIEPETHOTO TIepepizy a0 (pakTHYHA MTUPUHA

by bf .
monmyky B T- abo [-nopiOHmx Gamkax
a ho PoGoua BrcoTa mormepeyHoro nepepizy
2 € EKCLIEHTpUCHTET MPUKIIaACHHS CUIIN
fe R MinHicTs 6ETOHY Ha CTHCK
fed Rp Po3paxyHKoBe 3HaYCHHS MIITHOCTI OETOHY Ha CTHUCK
fck Rb, ser XapakTtepucTHYHa (HOpPMaTHBHA) MIIHICTh OCTOHY Ha CTHUCK
fetk Pbt, ser | XapakTepucTiuHa (HOpMAaTHBHA) MIIIHICTE OCTOHY Ha PO3TAT
fetd Rbt Po3paxyHKoBe 3HaYeHHS MilTHOCTI OETOHY Ha OCbOBUH PO3TAT
fd Ry Po3paxyHKoBa MiLIHICTh apMaTypH Ha TPaHMIIi TEKYy4OCTi
" R XapakTepucTuuHa (HOpMAaTUBHA) MIIHICTh apMaTypy Ha TPAHUII
b S ser TEKy4O0CTi
Po3paxyHKoBa MIIHICTh ITOTIEPEYHOI apMaTypy Ha TPAHUIIL
fywd Rsw TEKYy4OCTi
h h Bucora
h h 3araibHa BUCOTA Mepepizy
i i Paniyc inepmii
/ / (1a6o L) JoxuHa; MpoIbOT
r r Paniyc
1/p 1/p KpuBuzna npu neBHoMy nepepisi
t t ToBmmHa
fo to Bix 6eToHy B MOMEHT NPHKJIaICHHS HABAaHTAKCHHS
UT Y "Xz KomMmoneHTu nepeminieHb TOUKU
X X Bucora ctucHyToi 30HH
z z [Inede mapy BHYTPIIIHIX CHII

Ipeyvxi mani 6yxeu

Y v Koedirient HaxiiHOCTI
Ye vb KoedimienTt HanitHOCTI A7151 6€TOHY
vs Ys Koediuient HaniitHOCTI A1 apMaTypu
&C eb Jedopmairii cTHCKY OeTOHY
Hedopmarii cTrcky 6eTOHY IpH MaKCUMaJIBHUX HaIpyXeHHsX fc
ecl €bR
(Rb)
gcu Uu I'pannuni nedopmanii cTucky 6eToHy
4 Y Hedopmauii apmMaTypu abo monepeaHb0 HapyKeHOi apMaTypu
IIPU MaKCHMaJIbHOMY HaBaHTaKCHHI
P1000 APir Benmunna Brpart Bin penakcanii (%) gepes 1000 rox micis
MOMNEPEeHBOTO HANpYXeHHS 1 IpH cepenHiil Temneparypi 20 °C
Pf u KoedirieHT apMyBaHHS IS MO30BKHBOT apMaTypH




Gc cb Hanpy>xeHns ctucky y 6eToHi

b HanpysxeHHs CTHCKY y OETOHI BiJl 0CHOBOTO HaBaHTaXEHHS a0
oc o

P P MONEPETHBOTO HAMPYKEHHS

b HanpysxeHHs CTUCKY y OETOHI ITpH TpaHUUHIH nedopmariii CTUCKY

ocu obu
ecu
JOIATOK T’

(moBiAKOBUIT)
NEPEJIK HOPMATUBHUX JOKYMEHTIB,
AKI PO3POBJIOIOTHCSA Y PO3BUTOK J1BH B.2.6-98:2009
"BETOHHI TA 3AJII30OBETOHHI KOHCTPYKIIIi. OCHOBHI ITOJIOKEHHSA "

1. ICTY B B.2.6-156:2010 BeronHi Ta 3a51i300€TOHHI KOHCTPYKIIi{ 3 BA)KKOTO OCTOHY.
2. ACTY b B.2.6-154:2010 MoHomiTHI 32113006 TOHHI KOHCTPYKIiT OYTHHKIB Ta CIIOPY/I.
3. 30ipHO-MOHOJITHI KOHCTPYKIII.
4. BigHOBNIEHHS Ta MiJICUICHHS OETOHHHX Ta 3a71i300€TOHHUX KOHCTPYKITiH.
5. lucnepcHo-apMOBaHi 3aJ1i300€TOHH1 KOHCTPYKIIIi.
6. beToHHi Ta 3a1i1300€TOHHI KOHCTPYKILi, sIKi CHPUIMAIOTh TEXHOJIOT14HI Ta KJIIMaTW4YHI TeMIIepaTypHO-BOJIOTICHI BILTUBH.
7. beToHHI Ta 3a1i300€TOHHI KOHCTPYKILil, SIKi MiJAaI0ThCS BIUIUBY IIOBTOPHUX Ta JUHAMIYHUX HABAHTAXKCHB.
8. beToHHi Ta 3a11300€TOHHI KOHCTPYKIIii, SIKi MiAJAI0ThCs BILIMBY arpeCUBHUX CEPEIOBHIIL.
9. BeToHHi Ta 3aJ1i1300€TOHHI KOHCTPYKIIii 3 BUCOKOMIIIHOTO OeToHY (Kiacy OeToHy Ha ctuck Buiie C 50/60).
JOIATOK I

(moBiaKOBUIN)

KOE®IIIEHTH ak PIBHSIHHSI (3.5) IJISI HEJITHIHHOI'O PO3PAXYHKY BETOHHHMX TA 3AJII30BETOHHUX
KOHCTPYKIIIH 3A IIEPIIOIO I JIPYTOIO TPYIIAMHU

I'PAHUYHUX CTAHIB

Taonuus .1 - KoedimienTn @, 1715 po3paxyHKIB 3a MEPIIO0 PO IPaHUYHUX CTaHIB

Koedi- Kaac 0eTony Ha cTuCK

WenT | cg/10, | C12/15 | C16/20 | C20/25 |C25/30 |C30/35 C 32/40 C35/45 | C40/50 | C45/55 | C50/60
al 3,6082 |[3,3358 |3,0798 2,8785 2,7404 2,6219 2,51816 2,40816 |2,32566 |2,24964 |2,1653
a2 -5,1559 | -4,4171 |-3,7184 | -3,1586 |-2,7649 |[-2,4250 -2,14804 | -1,9689 | -2,1144 |-2,2642 |-2,2379
a3 3,6537 [2,9586 |2,2946 1,7454 1,3416 0,98327 0,71003 0,6885 1,3717 | 2,04693 |2,2202
a4 -1,2723 [ -1,0093 | -0,7533 -0,52904 |-0,35004 |-0,17908 _24’839 10- -0,10286 |-0,70272|-1,300 |-1,3876
a5 0.1663 |0,1319 2,727 10 5,374 107 2,295 10 ;1,067 10 3,160 102 ;2(),288— 0.11981 02675 |0.4008

Taonuus /1.2 - KoedinienTn a, 115 po3paxyHKIB 3a IPyror rpyroro IpaHUYHUX CTaHIB

| Koedi- |

| Kuac Oerony Ha cTHCK




wienr | C8/10 [C12/15 |C1620 [C2025 [C2530 |C3035 |C3240 |C3545 |C40/50 |C45/55 | C50/60
al (3437|3118 |2849 2667  |2518  |2391 22794 |2,19264 (2087 |2,0020 |1,9229
a2 |-4594 |-3768 |-3055 |-2,5452 [-2,0904 [-1668  |-12836 [-1,01008 |-0,8146 |-0,93554 |-1,5164
a3 2986 [22655 16197 |1L,1148  [0.6077 |7017 102 |-04386 |-0,79725 |-0,92174 |-0,32017 | 14219
ad [09406|-07002 |-04704 [-02631 |07 02818 | 061063 |0.85686 [093942 [0.4569 |-09863
a5 |o0s |SAI0 g6 g2 | 2622107 ALEOTI '1%23923 20,1678 | -0,24128 |-0,29005 |-0,19421 | 0,15788

Kox YKH/ 91.080.40

KurouoBi cjioBa: BUMOTH 10 OSTOHHMX Ta 3aJ1i300€TOHHUX KOHCTPYKIIii{; HOPMAaTHUBHI 1 pO3paxyHKOBI 3HAYCHHS MIITHICHUX Ta

nedopMaliifHuX XapaKTepUCTHK OETOHY; BUMOTH JI0 apMaTypH; PO3paxyHOK OETOHHHX Ta 3a1i300€TOHHUX €JIEMEHTIB 3a MiLIHICTIO,
YTBOPCHHSM TPIIUH Ta AePOpMaLisIMU; 3aXUCT KOHCTPYKIIIH BiJl HECIPUSTINBUX Ailf HABKOJIMIITHBOTO CEPEOBHUINA.




