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BBenenue

Hacrosmuii  cBoxg  mpaBwil  pa3paboTaH ¢ y4eTOM  00S3aTENbHBIX
TpeOOoBaHM, YCTAaHOBJICHHBIX B DenepanbHbIX 3akoHax oT 27 aexadps 2002 r.
Ne 184-®3 «O TexHuueckoM peryiaupoBanun», oT 30 mexkadbps 2009 r. No 384-
@3 «TexHuueckui perJaMeHT O Oe30HacHOCTU 3AaHUH M COOpPYKEHUI» H
CONICP)KUT TpeOOBaHUA K pacdeTy M NPOSKTHUPOBAHHWIO YCHIICHUS WU
BOCCTAHOBJIEHHSI KOMITO3UTHBIMU MaTepuaiaMu OETOHHBIX M KeJIe300€TOHHBIX
KOHCTPYKIWU 3JJaHUI U COOPYKEHUW PA3IMYHOTO Ha3HAYECHUS.

CBox mpaBuin paspabotan aBTOpckuM KoiuiektuBoM HUMXB wum.
A.A.TBo3zneBa — uncturyra OAO «HULL «CtpoutensctBo» (A-p TE€XH. Hayk
T.A. Myxameoues, kaua. TexH. HayK /[.B.Ky3esanos - pazdenvi 1-8; KaHI. TEXH.
Hayk C./1.Usanos, kaupa. xuM. Hayk B.P.@anuxman, unoc. H.B.@amxyniun) u
3A0 «Tpuana-Xonauury (A-p TexH. HayK A.A. [[lunun, KaHIUIATHI TEXH. HAYK
J.B.Kapmy3zo08, B.A.I[Twenuunviii), 3A0 «XK «Komnosur» (uax. T.K.JIseywa),
npu ydactuu OAO Pocuano (uwxk. fO.I. Tkauyx), OO0 «9M-Cu Bayxemu»
(umx. A.A.Monopyc), OO0 "BAC® Crpoutensubie cucremsr" (umx. C.A.
Bemnos).
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CBOOIIPABNIJI

YCUJIEHUE KEJE30BETOHHBIX KOHCTPYKIIMI KOMIIO3UTHBIMHA
MATEPUAJTAMHA
IIpaBu/1a npoeKTHPOBAHUSA

Strengthening of reinforced concrete structures by FRP composites
Regulation of desing

Jara BBenenns — 2014-09-01

1 ObsacTh NpUMeHEeHUs

1.1  Hacrosimuii cBOX MNpaBWJI PACHpPOCTPAHSETCS Ha MPOCKTUPOBAHUE YCWIICHUS WIIH
BOCCTAHOBJICHHUS JKEJIE300€TOHHBIX KOHCTPYKINHN 3IaHUH U COOPYKCHHH Pa3MYHOTO HA3HAUCHHS ITyTEM
YCTPOHCTBA CHUCTEMbl BHEUIHETO ApMUPOBAHHUS KOMIIO3HUTHBIMH MaTepHallaMH U3 TEPMOPEaKTHBHBIX
aJire3MBOB, APMUPOBAHHBIX YITICPOTHBIMH WIIN CTEKISTHHBIMH BOJIOKHAMH.

1.2  Cpox mpaBwsl ycCTaHaBIMBAaeT TPeOOBAHUS K pacyeTy KeJae300€TOHHBIX KOHCTPYKLUH,
YCUJICHHBIX MJIM BOCCTAHOBJICHHBIX CHCTEMAaMH BHEITHETO apMUPOBAHUS KOMITIO3UTHBIMHU MaTepHalaMi 1
NPOCKTUPOBAHUIO YKA3aHHBIX CHUCTEM JJIsl YCHUJICHHS WM BOCCTAHOBICHHS )KeJIe300€TOHHBIX
KOHCTPYKIMH M3 TSDKEJIOTO M MEJIKO3EPHHUCTOrO OETOHOB, Ha KOTOPBIE PACIPOCTPAHSIOTCS TPeOOBaHMS
CII 63.13330.

2. HopMaTuBHBI€ CCHLIKH

B Hacrosimem cBojie paBuil UCMOIB30BAHbI CCHIIKU Ha CIIEAYIONINE HOPMATUBHBIE JOKYMEHTHI:

I'OCT 25.601-80 Pacuerbl HCHBITAaHHS HA MPOYHOCTh. METOIbI MEXaHWYECKUX HCIBITAHUN
KOMIIO3ULIMOHHBIX MaTepHAJIOB C MOJUMEpPHOW MaTpuled (KOMIO3UTOB). MeTox HMCIBITaHUS TUIOCKUX
00pa3IoB Ha pacTsHKEHUE TTPU HOPMAJILHOM, MOBBIIIICHHOW M MIOHMYKEHHON TeMIepaTrypax.

I'OCT 6943.17-94 CrexnoBonokHo. Tkanu. HeTkanbie matepuansl. MeTos onpeneneHus UPUHbI
U JJTUHBI

I'OCT 6943.18-94 CrexnoBonokHo. Tkanu. Herkanble Marepuanbsl. Meton omnpeaesneHus
TOJIIIUHBI

I'OCT 9550-81 Ilmactmaccsl. MeTonpl ONpeAeneHUus MOAYNsSL YNPYroCcTH IPU PaCTSHKEHHH,
COKaTHH U U3rude

I'OCT 11262-80 ITnactmaccel. MeTo UCIBITAaHUS HAa pacTsDKEHUE

I'OCT 14759-69 Kinien. MeTon onpeneneHusi TPOYHOCTH MPU CABUTE

I'OCT 15173-70 Ilmactmaccel. Mertoa ompeneneHust cpeaHero Kod(p@uieHTa JIMHEHHOTro
TEIJIOBOTO PACHIUPEHUS

I'OCT 17624-2012 beroHsl. YIbTpa3ByKOBOM METO ONPEEIICHUS IPOYHOCTH.

I'OCT 18105-2010 Betonsl. ITpaBusia KOHTPOJISA U OLIEHKHA MPOYHOCTH

I'OCT 18616-80 ITnactmaccel. MeTo onpeaeneHus ycaaku

HN3nanue opunuaabHoe
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IFOCT 22690-88  beronsl. OmpeneneHne  NPOYHOCTH  MEXAaHUYECKHMMH  METOJaMU
HEepa3pyLIAIOIIEro KOHTPOIISL.

I'OCT 22904-93 KoHCTpyKIIMHM >Kene300€TOHHbIE. MarHUTHBIM METOJl ONPEAETICHUS TONIIUHBI
3alIUTHOTO CJI0s1 OETOHA U PACIIOJIOKEHHUS apMaTyphl

I'OCT 24297-2013 Bepudukanus 3akymieHHON npoaykuun. OpraHnu3anus IpoBeIeHUs] 1 METO b
KOHTPOJIS

I'OCT 26433.1-89 Cucrema o0ecrneyeHHss TOYHOCTH TI'€OMETPUYECKHUX I1apamMeTpoB B
cTpouTenbcTBe. [IpaBuia BeIMONIHEHNS U3MEPEHUI. DIIeMEHThI 3aBOJICKOTO U3TOTOBIICHUS

I'OCT 27271-87 Matepuainsl JlakoKpacouHble. MeTO KOHTPOJISE CPOKA FOJHOCTU

I'OCT 28570-90 Bberonsl. MeTonpl ompeneneHUss MPOYHOCTH IO oOpas3liaM, OTOOpaHHBIM W3
KOHCTPYKLIUH.

I'OCT 28780-90 Kinen nonumepHsie. TepMUHBI U ONIPEICTICHHUS.

I'OCT 29104.1-91 Tkanu texuuueckue. MeTo bl ONpENEICHNS JIMHEWHBIX pa3MepOB, TUHEHHON U
MMOBEPXHOCTHOM IJIOTHOCTEH.

I'OCT 29104.2-91 Tkanu Texuuuyeckue. Metoa onpeaeneHus TOIIINHbBI

I'OCT 31937-2011 3pganus wu coopyxenus. [IlpaBwia oOciemoBaHUST W MOHHUTOPHHTA
TEXHUYECKOI'O COCTOSIHUS

I'OCT 32618.2-2014 ITnactmaccel. Tepmomexannueckuit anamu3 (TMA). Yacte 2. Onpenenenue
KO3 pHIHEHTa TMHEHHOTO TEIJIOBOTO PACIIUPEHUS H TEMIIEpaTyphbl CTCKIOBAHUS

I'OCT 32943-2014 Marepuansl s 3alIMTHI 1 pEMOHTa OCTOHHBIX KOHCTpYKIM. TpeOboBaHus K
KJIEEBBIM COEIMHEHUSAM JIEMEHTOB YCUIIEHHUSI KOHCTPYKIIMM

I'OCT 54257-2010 HanexHOCTh CTPOUTENBbHBIX KOHCTPYKUMM U OCHOBaHMH. (OCHOBHBIE
MIOJIOKEHHSI U TPEOOBAHUS

I'OCT P 53778-2010 3manmss u coopyxkeHus. IlpaBmia oOcnenoBaHusi W MOHUTOPHHTA
TEXHUYECKOro cocTosiHus. O01ue TpedoBanus

I'OCT P 545592011 TpyOsr m nmeramu TpyOONPOBOJOB M3 PEAKTOILIACTOB, aPMHUPOBAHHBIX
BOJIOKHOM. TepMUHBI U OlIpeieIeHUS

I'OCT P 55135-2012 ITnactmaccel. Juddepennuansuas ckanupyromas kamopumerpus (ICK).
Yactp 2. OnpeneneHue TeMepaTypbl CTEKIOBAaHUS.

CII 63.13330.2012 «CHull 52-01-2003 beronHnsie 1 xene300eTOHHbIE KOHCTPYKIIUUA. OCHOBHBIC
TTOJIOXKECHUSD)

Mpumevanue — [Ipu noab30BaHUM HACTOSIIUM CBOJIOM IPABHII IIE1€COO0OpPa3HO MPOBEPUTH JCHUCTBHE
CCBUIOYHBIX CTaHAAPTOB (CBOJOB NPAaBWINW/WIM KIAacCH)UKATOPOB) B HMH(POPMAIMOHHOM CHCTEME OOIIEro
MOJIb30BaHUsl — Ha O(UIMATIBHOM caiiTe HallMOHAJbHOro opraHa Poccuiickoit denepanmu mo craHAapTU3alUH B
cetn MHTEpHET WM MO €XETroJHO W3JaBaeMoMy HH(GOpPMAIMOHHOMY yKazaTento «HamnoHanbHBIE CTaHIApTHI,
KOTOPBII OIyOJIMKOBAH 10 COCTOSIHUIO Ha | SHBaps TEKYIIEro rojia, W 1O BHITyCKaM KEMECSIHO W3aBacMOro
nHpOpMaMOHHOTO yKa3aTelis «HanuonansHble cTaHAapThl» 3a TeKyluil roa. Ecnu 3amMeHe cChUIOUHBIN cTaHAApT
(IOKyMEHT), Ha KOTOPBIH 1aHa HeIaTHPOBAaHHAs! CCBhUIKA, TO PEKOMEHIYETCS UCTIONB30BATh TEKYIIYIO BEPCHIO STOTO
cTaHzapra (DOKYMEHTa) C YyKa3aHHEM BEIIIC TOJOM YTBEpXKIAeHUS (TpuHATHS). EcCim mocie yTBepKICHHS
HACTOSILET0 CTaHAApTa B CCBUIOYHBIA CTAaHIAPT (IOKYMEHT), Ha KOTOPBIM JaHa JaTHPOBaHHAs CCBIJIKA, BHECEHO
W3MEHEHHUE, 3aTparuBarollee MoJIoKEHHE, Ha KOTOPOE J1aHa CChIIKA, TO 3TO MOJIOKEHNE PEKOMEHIYETCS IPUMEHSTh
0e3 ydera MaHHOTO M3MEHEHHS. ECM CChIIIOYHBIA CTaHmApT (IOKYMEHT) OTMEHEH 0e3 3aMEHBI, TO TOJIOKEHUE, B
KOTOPOM JIaHa CChUIKA Ha HETO, PEKOMEHYETCs MPUMEHSTh B YaCTH, HE 3aTparkBaromieil 3Ty ccbuiky. CBeieHus O
JEWCTBUM CBOAOB IPaBWI MOXHO NpoBepuTh B DenepanbHoM HHOOPMALIMOHHOM (OHIE TEXHUYECKUX
pErIaMeHTOB B CTaHIAPTOB.
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3. TepmuHbI 1 onpenesieHust

B Hacrosimiem cBoge mpasui npumeHeHbl TepMuHbl o ['OCT P 54559, a takxe cienyromue
TCPMHHBI C COOTBCTCTBYIOIIUMU OIIPCACIICHUAMM:

3.1 ycuiieHue :Kej1ie300eTOHHON KOHCTPYKUMHU: KOMIUIEKC KOHCTPYKTHBHBIX MEPONPUITHH U
TEXHOJIOTHNYECCKUX pa60T, HAITPpaBJICHHBIX Ha IMOBBINICHUC HGCyH.IGﬁ CHOCOGHOCTI/I 1 3KCILTyaTallMOHHBIX
CBOWCTB KOHCTPYKIIUH.

3.2. BoccTaHOBJIEHHE (PEMOHT) :KeJ1e300eTOHHOH KOHCTPYKUMM: KOMIJIeKC KOHCTPYKTHUBHBIX
MEPOMPUATHA U TEXHOJOTHYECKUX pabOT, HaMpaBJICHHBIX HAa BOCCTAHOBIIEHHWE HECYIEH CIOCOOHOCTH U
OKCILTYaTallTHOHHBIX CBOICTB KOHCTPYKIIMHU, HAPYIICHHBIX BCJICACTBHUC I[e(beKTOB HU3roTOBJICHHUSA WU B
MpoLIecce €€ IKCIUTyaTal|u.

3.3 BHemHee apmupoBaHue  (JKeJIe300€eTOHHOH  KOHCTPYKIHHM)  KOMIO3UTHBIMH
MaTepuajaMu. YCTaHOBKa HakKJeHBaHHUEM Ha >KeIe300€TOHHYI0O KOHCTPYKIUIO H3JETHil 3aBOACKOTO
HU3TrOoTOBJICHUA u3 KOMITO3UTHBIX MaTcpHraoB (HaMI/IHaTOB) NN MHOCJIOMHOE HAaKJICUBAaHHUC
TEPMOPEAKTUBHBIMU aJr€3WBaMU W3JETUIl U3 HEMPEPHIBHOTO YIIIEPOJHOTO WM CTEKJISIHHOTO BOJIOKHA
(x0JICTOB, CETOK M APYrMX TKAaHBIX MaTEpPHAJIOB) C MOCICAYIOIIUM OTBEPXKICHUEM U 00pa30BaHUEM
OJIHOCJIOMHOT'O MJIM MHOTOCJIOMHOT0 KOMIIO3UTHOTO MaTepHaa.

3.4 cucreMa BHeIIHEr0 apMHPOBAHHS KOMIO3UTHBIMH MaTepuagamu. Cucrema, cocTosiias
U3 KIJIEEBOTO CIIOsi, 00Opa30BaHHOTO OTBEP)K/IEHHBIM TEPMOPEAKTHUBHBIM aAre3UBOM, OJHOCIOWHOTO WU
MHOTOCJIOTHOTO KOMITIO3UTHOTO MaTepuana U, Ipu HeOOXOAMMOCTH, 3allIUTHOTO CJI0s, 00ECTIEYNBAIOIIETO
3aIUTy CUCTEMbI OT BO3JECHCTBUI MOBBIIIEHHBIX TEMIEPATYP, OTKPBHITOTO MIAMEHH, YIbTPadUOIETOBOTO
HU3JTYyUYCHUSA U MCXAHUYCCKUX HOBpG)K,Z[GHHfI.

IIpumMevyanue— 3amUTHBIA CIOW HAHOCAT B COOTBETCTBHM C MPOEKTHOM IOKYMEHTAUUEeH Ha yCHUJICHHE WU
BOCCTaHOBJICHHE JK€JIC300CTOHHOM KOHCTPYKIIHH.

3.5 namuHaThl: ['0TOBBIE /ISl YCTPOHCTBA BHEITHETO apPMUPOBAHKS KOHCTPYKIIMM MHOTOCJIOMHBIC
II0JIOCHI paSJ'II/I‘-IHOI\/'I TOJIIIUHBI U IIUPHUHBI, U3TOTOBJICHHLIC B 3aBOJCKHX YCJIOBUAX ITYTCM IPOIIUTKU U
rOpsiYero MpeccoBaHuUs.

Ilpumeuanus

1 JlamMyuHATBI M3TOTaBIWBAIOT B BHJE IMOJIOC WX IIJIACTHH paSHHHHOﬁ JJIMHBI, IIUPUHBI U TOJIIIWHBI, KaK IIPaBUIIO,
OQHOHAIIPABJICHHO apMUPOBAHHBIX.

2 B rtexnuueckoit JOKYMCHTAUU OTACJIbHBIX HM3rOTOBUTEIIEH BMECTO TCPMHUHA <«JIaMUHAT» yHOTp€6J'IHIOT TEPMUH
<«J1aM€EJIb».

3.6 ayiemeHTBHl ycuJeHusi: JlaMuHATHl WIM MX YacTH, WM 4YacTU HM3ACIUN M3 HENPEpHIBHOTO
YIJIEPOJHOTO WIIM CTEKJISTHHOTO BOJIOKHA (XOJICTBI, CETKA U APYrHe TKaHHBIC MaTepHalibl), Pa3IUUHOM
JUITMHBI ¥ IIUPUHBI, TOATOTOBJICHHBIE /1JIs1 HAKJICUBAHUs HA OCHOBAHHUE KeJ1e300€TOHHOW KOHCTPYKIIUU.

3.7 aare3us (TepMopeaKkTHBHBII): Kiesiuii coctaB U3 TepMOPEAKTUBHOW CMOJIBI [Tl HAKJICHKU
JTAMUHATOB WMJIM TPOMUTKU M HAKJIEWKH HU3JENUN W3 HEMPEepbhIBHOTO YIIEPOAHOTO WM CTEKJISHHOTO
BOJIOKHA (XOJICTHI, CETKH, U IPyrre TKaHHBIE MAaTePUANTBI ) HA OCHOBAHUE JKeIe300€TOHHON KOHCTPYKITUH.

11 puMEeHYaHuC — HOL[ TEPMOPCAKTUBHBIM aATr€3MBOM B HACTOSAIEM CBOJAC MNpaBUJI MOHUMAIOT aAr€3MB Ha OCHOBE
OIIOKCUJHBIX CMOJI.

3.8 mpaiimep: Marepuan, npuMeHsieMblii A8 TNPEABAPUTENHHON MMOATOTOBKM OCHOBaHUS
KeIe300€TOHHOW KOHCTPYKIIUU TIepe]l HAHECEHUEM aJre3HBa.
3.9 ocHoBanme (:Kejie300eTOHHOI KOHCTpyKumuH). [[oBEpXHOCTH kKene300€TOHHOW KOHCTPYKIIMH, Ha
KOTOPYKO HAKJICUBAIOT JIAMUHATBI WM HU3ACIHA W3 HCIOPCPBIBHOTO YTJICPOAHOIO HIIM CTCKIIAHHOI'O
BOJIOKHA (CGTKI/I, XOJICTBI U APYTUC TKAHBIC MaTepI/Ia.HBI) Ipu €€ yCUJICHUU HUJIM BOCCTAHOBJICHHU BHCITHUM
apMHUPOBAHHEM U3 KOMIIO3UTHBIX MaTepUajoB.
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4. OO0mme TpeboBaHUA

4.1 TlpoekTupoBaHHE YCHJICHHS WJIM BOCCTAHOBIICHUS KEJI€300€TOHHBIX KOHCTPYKIIUH CIIeTyeT
MIPOBOANTH Ha OCHOBE PE3YyIHTATOB UX HATYPHOTO OOCIICIOBAHMSI U IOBEPOYHOTO pacyeTa.

4.2 B pe3ynbTare HaTypHBIX 00CIEA0BaHUHN JOHKHO OBITh YCTAHOBJIEHO: COCTOSIHUE KOHCTPYKIIHUH,
reOMETPUUYECKHE pa3Mephbl KOHCTPYKIIMM, apMUPOBAHUE KOHCTPYKIIMH, MPOYHOCTh OETOHA, BUJ U KIIACC
apMaTypbl U €€ COCTOSIHME, MPOTUObl KOHCTPYKIUI, PACIIONOKEHHE TPEUIMH U IIUPUHA UX PACKPBITHUS,
pasMepsl M xapakTep JAe(PEeKTOB W TOBPEXKICHUU, NEHCTBYIOIIHME HATrpy3KH, CTaTHYECKas CcXema
KOHCTPYKIIUH.

Hatypnbie o0cnenoBanus ciieyeT NpoBoauTh ¢ yuetom TpedoBanuii OCT 31937, TOCT 17624,
I'OCT 22690, 'OCT 22904, T'OCT 28570, 'OCT 18105, 'OCT P 53778.

4.3 TloBepouHbIe pacyeThl KOHCTPYKIIUU CIIEyeT MIPOBOANTH HA OCHOBE MPOCKTHBIX MaTEPHAIIOB U
pe3yIbTaTOB HATYPHBIX 00cienoBanuii U ¢ yuerom TpedoBanuii CIT 63.13330 u TOCT 54257.

4.4 PacyeTHbIE CXEMbI MPU MPOBEICHUHM TOBEPOUYHBIX PACUETOB CIEAYET MPUHUMATH C YUETOM
YCTaHOBJICHHBIX (PaKTUYECKUX T'€OMETPUUECKIX Pa3MEPOB U KOHCTPYKTHBHBIX OTKJIIOHEHHH OT IIPOEKTa B
OTJIENBHBIX PJIEMEHTAX KOHCTPYKIIMH U UX COSTMHCHUSX.

4.5 TIpu npoBeACHUN TIOBEPOYHBIX PACUETOB JIOJDKHBI OBITh YUYTCHBI AC(HEKTHl M MMOBPEKIACHUS
KOHCTPYKIIUH, BBISIBJICHHBIE B IIPOIIECCE HATYPHBIX OOCIICTOBAHMIA:

- CHUKEHHE MPOYHOCTH;

- MECTHBIC TTOBPEKACHIS WU pa3pyIlIeHUs: OETOHA;

- 0OpBIB apMaTyphI;

- KOPPO3HUsI apMaTyphI;

- HapylIeHNE aHKEPOBKH U CIETUIEHUS apMaTypbl C 0ETOHOM;

- 00pazoBaHue M PACKPBITUE TPEUINH U JPYyTHE.

4.6 IloBepouHble pacyeThl CIeAyeT MPOBOJIUTH IO HECYIIEH CHocoOHOCTH, aedopmarusM u
TPEIUHOCTOUKOCTH.

4.7 Ha ocHOBE NOBEPOUYHBIX pPACUETOB CIEIYET YCTAaHOBUTH MPUTOJHOCTH KOHCTPYKIUH K
AKCIUTyaTaIluu, HEOOXOAUMOCTh X YCUJICHHS UITU TIOJHYI0 HETPUTOJHOCTH KOHCTPYKIIUM.

Jis  KOHCTPYKUMM, HE YIOBJIECTBOPSIONIMX TpeOOBaHUSM MOBEPOUYHBIX PacueToB IO
AKCIUTYyaTAllMOHHON MPHUTOJHOCTH, JOMYCKAaeTCs HE MpeAyCMaTpUBaTh YCWIHE, €Clu (haKTHUECKue
MPOruObl MPEBBIIAIOT JOMYCTHUMbIE 3HAUEHUS, HO HE MPENSATCTBYIOT HOPMAJIbHON SKCIUIyaTaluH, a
Takxke, eciau (PaKTHUECKOE PACKPHITHE TPEIIWH IPEBBIMIAET IOMYCTHUMbIC 3HAYCHHUS, HO HE CO3/aeT
OIACHOCTH pa3pyIICHHUS.

4.8 JlomyckaeTcsl MpH BOCCTAHOBJICHHHM KOHCTPYKIIMM HE MPOBOJUTH MOBEPOUYHBIC PACUETHI IO
AKCILTYyaTallMOHHON NMPUTOAHOCTH, €CIIH MEePEeMEIEHUS U IIHUPUHA PACKPBITUS TPEUIUH B CYIIECTBYIOIINX
KOHCTPYKIHUSAX TPU MAaKCUMAaJIbHBIX (PaKTUYECKUX HArpy3Kax He MPEBOCXOMAST TOMYCTHUMBIX 3HAYCHUM, a
YCUIINS B CEYEHUSIX 3JIEMEHTOB KOHCTPYKIIMH OT MPOEKTHBIX HArpy30K HE MPEBBIIAIOT 3HAUEHUN YCUIINN
OT (haKTHUECKHU JCHCTBYIONUX HATPY30K.

4.9 Cucrema BHENIHETO AapMUPOBAaHUS KOMIIO3UTHBIMHM MaTepHallaMu JOJDKHA oOecreynBaTh
BKJIFOUEHHE B pabOTy COCTAaBHBIX YAaCTel CHUCTEMBI MU HMX COBMECTHYIO pabOTy C YCHUIMBAEMOW WIIH
BOCCTaHABJIMBAEMOW KOHCTPYKIIHEH.

4.10 MuHUMQJIBHO MAOMYCTHUMBIN (akTHdeckuid Kiacc OeTOHAa MO NPOYHOCTH Ha CXKaTHe
CYUIECTBYIOIIEH KOHCTPYKIMH, YCHJIMBA€MON WM BOCCTAHABIMBAEMOW BHEUIHHUM apMHUpPOBAaHUEM U3
KOMITO3UTHBIX MaT€pPUAIIOB, IOJDKEH COCTABIISITH HE MEHEE:

- B15 — npu ycunennn u3ru6aeMbix KOHCTPYKITHI;

- B10 —npu ycunenuu cxxaTblX KOHCTPYKIUH.

4.11 He momyckaeTcsi MPOBOAUTH YCHIICHHE DJIEMEHTOB C KOPPOAMPOBAHHON CTAJILHON apMaTypoit
0e3 yCTpaHEHUs MIPUYUH U IPOAYKTOB KOPPO3UH.
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He pexkoMenayercs NpOU3BOAUTH YCWIEHHE BHEIIHUM AapMUPOBAHUEM U3 KOMIIO3UTHBIX
MaTepuaioB M3rM0aeMbIX KOHCTPYKLUH, Ui KOTOPBIX ITOBEPOYHBIMH PACUETAMHU YCTAHOBJIEHO, YTO
BBICOTa CXAaTOM 30HBI OETOHA IPH pacueTe MPOYHOCTH IO HOPMAIBHBIM CEUYEHUSIM YCHIIMBAEMOU
KOHCTPYKIMH MPEBBIIIAET €€ TPaHMYHOE 3HaueHue, ycranoieHHoe B CIT 63.13330.

4.12 MaxkcumarnbHasi TeMIlepaTypa SKCIUTyaTalliH >KeIe300€TOHHOM KOHCTPYKIMH, YCHJICHHON
WA BOCCTAHOBJIEHHOW CHCTEMOM BHEIIHEr0 apMHPOBAHUS U3 KOMIIO3UTHBIX MaTepHajoB 0€3 3allUTHOTO
CNOSl, HE JOJDKHA TIPEBBIATh TEMIEpaTypy CTEKJIOBaHHS KOMIIO3MUTHOTO Marepuana u (Win)
TEPMOPEAKTUBHOTO a/Ir€3UBA.

4.13 Tlpu NpOEKTUPOBAHHHM CHUCTEMBbI BHEIIHETO apMHUPOBaHHMS M3 KOMIIO3UTHBIX MaTEpUAIOB
HE00XO0AMMO UCKIIIOYUTH B NIPOLIECCE IKCILTyaTallUH MTOMNaJaHHe Ha CUCTEMY NPSIMBIX COJTHEUHBIX JIy4eil, B
TOM UHCJIE IYyTEM YCTPOMCTBA 3AILUTHOTO CJIOS.

414 B cnydyae HEOOXOOUMOCTH OOECIeUeHHUs TMOXApHOW OE€30MacHOCTH MW 3allUTHl  OT
MOBPEXKACHUM KOMIIO3UTHBIX MAaTE€PUAJIOB CUCTEMBI BHELIHETO apMHUPOBAHUS, CIEAYET NMPEAYCMOTPETh
YCTPOMCTBO 3aIUTHOTO CJIOS M3 CIIELHAIbHBIX OTHEYIOPHBIX COCTaBOB, COBMECTUMBIX C aAre3MBAMM Ha
OCHOBE JIIOKCUJIHOU CMOJIBI.

4.15 Ilpu nNpoeKTUPOBAHUM CHUCTEMBI BHEIIHETO apMHUPOBAHUS M3 KOMITO3UTHBIX MATE€PUAJIOB JJIs
KeNe300€TOHHBIX KOHCTPYKLHMH, SKCIUIyaTHUPYEMBIX B YCIOBHSX IEPEMEHHOW BIIaXXHOCTH, CIEIyET
IIPESYyCMOTPETh BO3MOXKHOCTh MUTPALIMH [TAPOB BJIATU U3 Tejla OeTOHA.

4.16 PacueT OrHECTOMKOCTH KOHCTPYKLUH, YCUJICHHE WM BOCCTAHOBJICHHE KOTOPBIX BBITOJHEHO
0e3 ycTpoiicTBa MPOTUBOIOXAPHOW 3aLIUTHl CHUCTEMbl BHEIIHETO ApMHUPOBAHMS M3  KOMIIO3MTHBIX
MaTepHaloB, CIEAYyeT MPOBOAUTH Oe3 yueTa paboThl CHCTEMbI BHEITHETO aPMUPOBAHUSI.

4.17 PacueT KOHCTPYKLUH, YCUJICHHBIX BHEIIHUM apMUPOBAaHHEM W3 KOMIIO3MTHBIX MaTepHasoB,
CIIEYeT MPOBOIUTH 110 HECYIeH crnocoOHOCTH, eopMalysiM U TPEIIUHOCTORKOCTH.

5. MarepuaJsl

5.1 TpebGoBaHusl K COCTABHBIM YACTAM CHCTEMbI BHEIIIHET0 APMHUPOBAHUSI U3 KOMIIO3HTHBIX
MaTepHaJIoB

5.1.1 Marepuansl, OpUMEHSEMbIC I YCHJICHHS WJIA BOCCTAHOBJICHUS KeNe300€TOHHBIX
KOHCTPYKIHH, TOJKHBI COOTBETCTBOBATh TPEOOBAHMAM JICHCTBYIOMINX HOPMATUBHBIX JTOKYMEHTOB, UMETh
COIIPOBOJIUTENBHYIO JOKYMEHTAINIO, TOATBEPKAAIONIYI0O UX COOTBETCTBUE HOPMATUBHBIM TPEOOBAHUSIM,
BKJIIOYAsl TAclopTa KavyecTBa W (MJIM) IPOTOKOJNBI HCIBITAHWIM, W JIOJDKHBI IMOJBEPraThCs BXOIHOMY
koHTpoto o I'OCT 24297.

5.1.2 XapakTepuCTUKN MaTepHajoOB, COCTABISIOMNX CHCTEMY BHEUIHEIO apMUPOBAHUS JTOJKHBI
COOTBETCTBOBATH TPEOOBAHUIM, IPUBEICHHBIM B Tabnuie 1.

Tadbnunma 1-—XapakTepHCTHKH MATEPHAJIOB, COCTABJISIIOIIMX CUCTEMY BHEIIHET0 ADMHUPOBAHUS

HaumeHoBaHue nokasaresst | 3HayeHue NoKa3aTess | Merox KoHTpONS
JJ1s XOJICTOB, CETOK M JPYTUX TKaHBIX MATEPUAJIOB U3 YIIIEBOJOKHA

IIpounocts, MIla, He MeHee 1000 I'OCT 25.601
Monyns ynpyrocty, ['Tla, He MeHee 55 I'OCT 25.601
Kosddurment muueitnoro Temmosoro pacimpenus, °C ™

- MPOAOIBHBIN (-1-0) - 10° I'OCT 15173

- TIOTIEPEYHBIH (22-50) - 10

JU1s1 TaMHHATOB, apMHUPOBAaHHbIX YIJIEBOJOKHOM

[Ipounocts, MIla, HE MeHee 1600 I'OCT 25.601
Monyne ynpyrocty, ['Tla, He meHee 150 I'OCT 25.601
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HanmeHoBaHue mokasarest 3HavyeHue MmoKas3arest MeTon KOHTPOJIs
Temnepatypa crexioBanus, °C, He MeHee 40 I'OCT 32618.2
I'OCT P 55135
Kosddurment muueitnoro Temmosoro pacimpenus, °C ™
- IPOJONBHBIA (-1-0) - 10° I'oCT 15173
- TIOTIEPEYHBIH (22-55) - 10°®
J1sl CeTOK, XOJICTOB M IPYTUX TKaHBIX MaTEPUAJIOB U3 CTEKJIOBOJIOKHA
[Ipounocts, MIla, He MeHee 520 I'OCT 11262
Monyns ynpyrocty, ['Tla, He MeHee 15 I'OCT 9550
KoodpHupeHT THHeHHOro TemioBoro pacimpenus, °C
- IPOJONBHBIA (6-10) - 10° I'oCT 15173
- IOTIEPEYHBII (19-23) - 10°
Jl1a TaMMHATOB, ApMHUPOBAHHBIX CTEKJIIOBOJIOKHOM
IIpounocts, MIla, He MeHee 520 I'OCT 11262
Monyns ynpyrocty, ['Tla, He MeHee 15 I'OCT 9550
Temnepatypa crekioBanus, °C, He MEHee 40 I'OCT 32618.2
I'OCT P 55135
KoodHupeHT THHeHHOro TemioBoro pacimpenus, °C
- IPOJONBHBIA (6-10) - 10° I'oCT 15173
- IOTIEPEYHBII (19-23) - 10°
Jli1st anre3nBoB*
Bpemst OTKpBITON BEIACPKKH 3asBnenHoe 3HaucHne +20% I'OCT 28780
KuznecriocoOHOCTH 3asBnennoe 3Hauenue +20% I'OCT 27271
MoyIib yOpyrocTy npu cxarun, H/MM’, He MeHee 2000 I'OCT 9550
TpourocTs npu caure, H/MM?, He MeHee 10 I'OCT 14759
Temmepatypa cteknoBanus, °C, He MeHee 40 TI'OCT 32618.2
I'OCT P 55135
Kosddurment muueiinoro Temmosoro paciupenus °C 7,
HE MeHee 10-10° I'OCT 15173
VYcanka, %, He Oolee 0,1 I'OCT 18616

*CornacHo tpeboBanusiv 'OCT 32943.

5.1.3 HomuHanbpHbBIE IUPUHA U TOJIIIMHA XOJICTOB, CETOK U APYTHX TKAHHBIX MAaTEPHAIIOB JTOJIKHBI
COOTBETCTBOBATh TPEOOBAHUSM, YCTAHOBJICHHBIM B TEXHOJIOTUYECKOM JOKYMEHTAIIMH HAa U3TOTOBJICHUE U
JOJI?KHBI GBITB MOATBCPIKACHBI ITPU BXOAHOM KOHTPOJIC MAaTCPHAJIIOB 10 YCTAHOBKH CUCTCMbI BHCIIHCTO
apMHUPOBAaHMS B COOTBETCTBUU C TabmuIei 2.

Tabauma 2
HaumeHnoBanue nokazares MeTto1 KOHTpOJIS
J114 X0JICTOB, TKAHEW, CETOK M IPYTHX TKAaHBIX MaTEPHAIOB M3 YIIIEBOJIOKHA
[Iupuna, MM I'OCT 29104.1
Tonmuna, MM T'OCT 29104.2
J71st XONCTOB, TKaHeH, CETOK M IPYTUX TKAHBIX MaTEPHAJIOB U3 CTEKIOBOJIOKHA
Inpuna, MM I'OCT 6943.17
TommuHa, MM I'OCT 6943.18
Jl)1si TaMHHATOB, apMHUPOBAHHBIX YTIIEBOJIOKHOM HJIM CTEKJIOBOJIOKHOM
[Iupuna, MM I'OCT 26433.1
TommmHa, MM T'OCT 26433.1

10




CII 164.1325800.2014

5.2 HopMaTuBHbIE U pacyeTHbIe XapaKTePUCTHKH KOMIO3UTHBIX MATEPHAJIOB

5.2.1 OCHOBHBIMH TMPOYHOCTHBIMH U JAehOPMAIMOHHBIMUA XapPaKTEPUCTHKAMH KOMITO3UTHBIX
MaTepHalioB JJs pacyeTa >KeJIe300€TOHHBIX KOHCTPYKIMH, YCHUJICHHBIX BHEIIHMM apMHPOBAHUEM U3
KOMITIO3UTHBIX MaTEPUAIOB, SIBIISTIOTCSI HOPMATHBHBIC 3HAUCHHS .

—  CONpOTHBIEHHs pacTshkenmio R; . ;

—  MOJyJIsl yIPYTOCTH NPH pacTsbkeHnu E¢ . ;

— IpeJeNbHBIX OTHOCHUTENBHBIX AehopManuid £, ;
—  Kod(duIKrenTa nonepeuHon qepopmanum L .

5.2.2 3HaueHUs COMPOTHUBICHUS PACTSHKCHHIO, MOIYJs YOPYTOCTH  TPH PACTSIKCHUH U
koa(durmenta nmonepeunoit aedopmanmu onpeaensoT no 'OCT 25.601.

5.23 HopmaruBHble 3HAa4YeHHS CONPOTHBICHHUS PACTSIKEHHUIO,  MOAYJsS YIOPYTOCTH  TIpU
pacTsHKEHUH, TPEAEITbHBIX OTHOCHTENBHBIX aedopMmanuii 1 koddduimenta mnomepedHon nedopmaiuu
clieyeT MPUHUMATh PaBHBIMUA 3HAYEHUSM, YCTAHOBIECHHBIM IO pPE3yJIbTaTaM HCIBITAaHUN 00pasioB IO
I'OCT 25.601 ¢ o6ecneuennoctrio 0,95,

5.2.4 PacyerHble 3HAUYEHUS MOJIYJIS YOPYrocTd M Kod(pQUIMEHTa MonepedHoi aedopmanuu
CIIeyeT MPUHUMATh PAaBHBIMH UX HOPMATHBHBIM 3HAUCHHSIM.

5.2.5 PacyeTHoe 3HaUE€HUE COMPOTUBIICHHS pacTshKeHUIo Ry cienyer onpenenars 1o ¢popmyse:

Vi 2R
R =———, (5.1
Vi
e y; — K03 (DUIIMEHT HAIEKHOCTH MO0 KOMIIO3UTHOMY MaTepHasly, IPUHUMAEMBIH [IPU pacyere

M0 TPEACTbHBIM COCTOSIHUSM BTOpOM Tpynmbl paBHbIM 1,0, a mpu pacdere Mo
MpeieIbHBIM COCTOSTHUSIM TIEPBOM TPYIIIBI PABHBIM:
1,2 — 1151 yrIieKoMIT03uTa;
1,8 — 151 CTEKIIOKOMIIO3HTA.

¥ — KOOQOHUIHMCHT yCIoBHii pabOThI KOMIIO3UTHOTO MaTepHaa, MPUHIMACMBIi 10 TabuIe 3
B 3aBUCHMOCTH OT THIA KOMIIO3UTHOTO MaTepuaia M YCIOBUH OSKCIUTyaTaluu
KOHCTPYKLHUU;

¥p— KOOQuUECHT ycnoBUH pabOThl KOMIIO3UTHOIO MaTepuala, YYHTBHIBAIOLINA CLEILICHUE
KOMITO3UTHOTO MaTepuajia ¢ 6€TOHOM, ONpeACIISIeMbIN 10 hopmyIie:

_ 1 R <09 (52)
2,55f’ult nE,t;

Vi

rae & — SHAUCHHE  TPEJCNBHBIX  OTHOCHTCIBHBIX neopManuii - KOMIIO3UTHOTO  MaTepuala,
onpenensemoe 1o hopmyine (5.4) npu 3Hadennn R, , Berumciennom mo gopmyse (5.1), npu

7i2=10;
N — 4YHCIO cI0E€B KOMIIO3UTHOTO MaTepHaa,
tr — Oe3pa3MepHbIi TapaMeTp, YHCIEHHO paBHBI 3HAYEHHUIO TOJIIMHBI OJHOTO  CIIOS
KOMITIO3UTHOTO MaTepuana, Mum;
Ef — Momyns ynpyroctu koMmmno3uTHoro matepuaina, Mlla;

Rp— pacuerHOe 3HaUeHUE COMPOTUBIICHUS OeTOHa oceBoMY cxkaTuio, MITa.
JlommyckaeTcs mpu pacyeTe Mo NpeeIbHBIM COCTOSIHUSIM NEPBOM IPpyMIIbl 3HaUeHUe Koddduirenrta

HaACKHOCTH ) ; MJIA JJAMHUHATOB IIPUHHAMATH 110 JaHHBIM U3TOTOBHUTEA, HO HE MEHEE, YEM 1,1
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IIpu pacyere >kene300€TOHHBIX KOHCTPYKIMH, YCWJIEHHBIX BHEUIHMM apMUPOBAaHHEM U3
KOMITO3UTHBIX MAaTEPUAJIOB, IO INPEIHENBbHBIM COCTOSHHSAM II€PBOM TIpyNIbl Ha JCHCTBHE TOJBKO
IIOCTOSIHHBIX M JUIMTENBHBIX HATPY30K PACUETHOE 3HAYCHUE CONPOTHUBIICHUS PACTSIXKEHUIO KOMIIO3UTHOTO
MaTepuasa ciaeayeT IPUHUMATh PABHBIM:

R, :yflyfzyfﬁf,n‘ (5.3)

rie  Y¢3- KO3((UIMEHT CHUXKEHHS HOPMATUBHOTO COIMPOTHUBIEHUS PACTSDKEHUIO KOMIIO3UTHOTO

MaTepuaja IMpy JUTUTSIIEHOM JIeHCTBUY HOPMATHBHOM HAIPY3KH, TPHHUMACMbIA PaBHBIM:
0,8 — st yriexkoMIo3ura;
0,3 — 11 CTEKIIOKOMITIO3UTA.

Tabnuuna 3—KoadpuuueHnTsl yciioBuii padoThl ) ;; KOMIO3UTHOI0 MaTepuaJjia

3HaueHue kodddunuenrTa ¥ ¢, s
Tur KOMIIO3UTHOTO
VYcnoBust SKCIUTyaTallMid KOHCTPYKIIUH Marepuaa XOJICTOB, CETOK 1
JIAMUHATOB JPYTUX TKAHHBIX
MaTepHAIOB

Bo BHYTpEHHHX MTOMEIIECHUAX VYriieKoMIo3ur 0,95 0,9
CTEKIIOKOMIIO3UT 0,75 0,7
Ha otkpbiTOoM BO3myXe YriIeKoMIo3uT 0,85 0,8
CTEeKIJIOKOMITO3UT 0,65 0,6
B arpeccuBHoii cpene VYTriIekoMno3ut 0,85 0,8
CTEeKIJIOKOMITO3UT 0,5 0,5

5.2.6 PacueTHOe 3HaUeHUE MPEAEbHBIX OTHOCUTEIbHBIX JehopMaluii KOMIIO3UTHOTO MaTepuasna
€¢ ut CIEIYET BEMUCIATE 1O (popMyJIe:

R
Erut = £ (5.4
f

5.2.7 PacueTHOE 3HAYCHHE COMPOTHUBIICHUS KOMIIO3UTHOTO MaTepHaia PacTsHXKEHUIO TIPH pacueTre
MPOYHOCTH CEYCHUH, HAKIIOHHBIX K MPOJIOJILHON OCH 3JIeMEHTa, CIIeyeT MPUHUMATh corjlacHo 6.4.3.

5.2.8 PacuerHpie mmarpamMMmbl coOCTOSHUSA (1eOpMHUpPOBAaHMS) KOMIIO3UTHOTO MaTepHaa,
YCTaHABJIMBAIOLINE CBA3b MEXKIY HANPSDKEHUSIMHU U OTHOCHUTENBHBIMU J1eOpMalMsIMU TIPU PACTSHKEHUH,
CIIeyeT MPUHUMATh JINHEWHBIMH.

5.3 HopmaTuBHbIE H pacueTHbIE XapaKTEPUCTHKH 0ETOHA M CTAJILHON apMaTyphbl

5.3.1 HopmaTuBHBIE U pacyeTHbIE 3HAUEHHUS XapaKTEPUCTHUK OETOHA CYIIECTBYIOLICH
KoHCTpyKiuu ciaexyet npuHuMmath 1o CII 63.13330 B 3aBucHMOCTH OT (DaKTHYECKOTO (YCIOBHOTO)
Kiacca OeToHa.

dakTHyecKuii Kiacc OETOHa CIeayeT ONpEeeNsiTh C MOMOIIBI0 MEPEBOAHBIX K0I(D(OUIMEHTOB,
o0ecreynBaomuX MPOYHOCTh OETOHA, HKBUBAICHTHYIO €ro (akTHUECKOW CpeaHed MpOYHOCTH,
YCTaHOBJICHHOW TIO JAHHBIM HWCIBITAaHUH O€TOHAa Hepa3pyIIAIONMMH METOJAMH WU TI0 JaHHBIM
UCTIBITAHUN OTOOPAHHBIX U3 KOHCTPYKIIMU 00PA3IIOB.
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5.3.2 HopMaTuBHBIE U pacueTHbIC 3HAUEHUS XapaKTEePUCTHK CYIIECTBYIOIIEH CTabHONW apMaTyphl
cineayetr npuHuMarth o CII 63.13330 B 3aBUCHUMOCTH OT Kjlacca apMaTyphl, YKa3aHHOTO B MPOEKTE, WUIIU
YCIJIOBHOTO KJIacca apMaTyphl.

VYcnoBHBIN Ki1acc apMarypbl CleAyeT OINpeAessTh C MOMOIIbIO MEePeBOAHBIX KO3((UIIHMEHTOB,
o0ecreynBaomuX MPOYHOCTh apMaTypbl, HSKBHUBAJCHTHYIO €€ (PakTUYecKOM cpenHell NPOYHOCTH,
YCTAaHOBJICHHOW 1O JaHHBIM HCIBITAaHUM OOpa3loB apMaTypbl, OTOOpPaHHBIX U3 00CIELyeMBbIX
KOHCTPYKLIUH.

[Ipy OTCYTCTBMM NPOEKTHBIX JaHHBIX M HEBO3MOXKHOCTH OTOOpa 00paslioB JOMYCKaeTCs
YCTaHABIIMBATh KJIACC CTAJIbHOM apMaTypel MO BUAY €€ MNpoduis, a pacyeTHbIE COMPOTUBICHUS
npuHUMath Ha 20% HUKE COOTBETCTBYIOLIMX 3HAYEHHM, YCTAHOBIEHHBIX B IEUCTBYIOIINX HOPMAaTUBHBIX
JOKYMEHTax JUIsl KOHKPETHOTO Kjacca.

6. Kese300eToOHHbIE KOHCTPYKIUM 0€3 MNpeABaApPUTEIbLHO HANPSKEHHO apMaTypbl,
YCWIEeHHbIE BHEIIHUM APMHUPOBAHUEM U3 KOMIO3UTHBIX

Pacuer mo npenebHbIM COCTOSIHUSAIM MEPBOM IPyNNbI
6.1 O61ue MoJI0KeHU

6.1.1 Pacder mo MpoOYHOCTH KEIE300CTOHHBIX KOHCTPYKIIUH 0€3 MpeaBapuTeIbHO HANPSHKCHHOU
apMaTyphbl, YCHUJICHHBIX BHEIITHIM apMUPOBAaHUEM M3 KOMIIO3UTHBIX MaTEPHAIOB, CJIEIYET IPOBOANTH:

- TP IeUCTBUU U3TMOAIOIINX MOMEHTOB U MPOJOJIBHBIX CHII — [10 HOPMAJIbHBIM CEYEHHUSIM;

- IpU JEUCTBUHU MOMEPEUYHBIX CHJI — 10 HAKJIOHHBIM CEUEHUSIM.

6.1.2 PacyeT mo mpoYHOCTH HOPMAJBHBIX CEUCHHUH CIIEyeT MPOBOJIUTH HAa OCHOBE HEIMHEHHOU
neOopMaITMOHHON MOJIEIH.

JlomyckaeTcsi MpOBOJWTH pacyeT MPOYHOCTH HOPMAJbHBIX CEUEHHMH Ha OCHOBE MpelelbHBIX
YCUIIMIA:

- u3rubaeMbIX >KEIe300€TOHHBIX 3JEMEHTOB MPSMOYTOJIbHOTO, TaBPOBOTO M JABYTaBPOBOI'O
CeUCHUH C PACHOJOKEHHBIMH Yy TEPICHIUKYISIPHBIX IUJIOCKOCTH UW3rMba TpaHedl diieMeHTa
CYIIIECTBYIONIECH apMaTypOod M CUCTEMOW BHEIIHErOo apMUPOBAHMS, MPHU JCUCTBUU YCWJIMH B IMJIOCKOCTH
CUMMETPUU HOPMATBHBIX CEUCHHIA,

- CXKATBIX 3JIEMEHTOB MPSIMOYTOJIBHOTO, KPYIJIOTO M KOJIBLIEBOTO TOMEPEUHBIX CEUEHUH.

6.1.3 Ilpu pacuete keae300€TOHHBIX KOHCTPYKLUH CleAyeT YYUTHIBATh HECYIIYIO CIIOCOOHOCTB
YCUJIMBa€MOM KOHCTPYKIMHU. J{JIl CUIIbHO MOBPEXACHHBIX KOHCTpYKUUH (1ipu paspymenun 50% u Oonee
ceuenus: Oerona wim 50 % u Oonee Turomanu cedeHus OetoHa winm 50% u Oosee IOMIAAN CEUCHUS
paboueii apMaTyphl) HECYIIYIO CHOCOOHOCTh YCUIIMBAEMOW KOHCTPYKIIUHA HE YIUTHIBAOT.

6.1.4 Ilpu pacuere CHXKaTBIX >KEIE300CTOHHBIX JIIEMEHTOB CIEAYEeT YUYUTHIBATh CIy4alHBIH
SKCLEHTPUCUTET U BIMSHUE IPOAOIBHOIO U3rKba.

6.1.5 Ilpu TpPOEKTUPOBAHWU YCHIMBACMBIX KOHCTPYKIHMH  CIEAyeT, Kak IPaBHIIO,
IpelycMaTpuBaTh, YTOObI HAarpy3Kka BO BpeMsl YCHIJIEHHUS He mpeBblana 65 % pacdyeTHOl BenuuuHbl. B
cllyyae yCHJICHMS TOJ| OOJNbIIEH Harpy3Kod pacueTHBIE XapaKTEpUCTHKH OETOHa M CyHIeCTBYIOIIEH
apMaTypsl ClIeIyeT YMHOXKaTh Ha KO3 GUIIUEHTHI YCIOBUN paboThl: 0eTOHA Ypr1 = 0,9; apMaTypbl — g1 =
0,9.

6.1.6 Pacuer ’xene300€TOHHON KOHCTPYKIIMH, YCHJICHHOW BHEIIHHUM apMHUPOBAaHUEM U3
KOMIIO3UTHBIX MaTepHalioB, CJIEIYeT MPOBOAUTH C YIETOM HAYAIbHOTO HANpPsSKEHHO-Ie(OPMHUPOBAHHOTO
COCTOSIHUSI KOHCTPYKIUH MEPE] €€ YCUICHUEM.

Pacyer HavanbHOTO HaNpsXKEHHO-IEPOPMUPOBAHHOTO COCTOSHHUSI KOHCTPYKLIUU  CIEIyeT
MIPOBOJIUTH Ha JIEHCTBHE (PaKTUUECKOI Harpy3Kku 0e3 yueTra Ko QHUIMEHTOB HaIe)KHOCTH MO HArpy3Ke.
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6.2 PacueT Mo MpPOYHOCTH HOPMAJILHBIX C€YEHUI MO NMpeeJbHbIM YCHINAM

6.2.1 IlpenenbHble yCHIHMs B YCHJIEHHOM CEUYEHHH, HOPMAJIBHOM K MPOJOJIBHOM OCH 3JIEMEHTa,
cienyeTr npuHUMaTh ucxos u3 ykazanuid CII 63.13330 u cienyromux A0MOJIHUTEIbHBIX YCIOBHIA:

- nedopMaluy CABUra B KJICEBOM CJI0€ HE YUUTHIBAIOT;

- IIPU pacyeTe YCUICHHOM KOHCTPYKLMH C YYETOM CYLIECTBYIOLIEH CTaJIbHOM apMaTypsl JOJIKHO
BBIIIOJIHATBCS YCIIOBUE

0
rae &,,— NPEACIbHOE 3HAYCHHE OTHOCUTENbHON Ae)opMaliy CTaNbHOM apMaTypbl, IPUHUMAEMOe

paBabM 0,025 — mns apmarypel ¢ ¢uszndeckuM mnpexaenom texkydectd u 0,015 — mms
apMaTypbl C YCIOBHBIM IIPEEIIOM TEKYUECTH;

% _ HavalpHOE 3Ha4YeHHE OTHOCHUTEIbHOH AeOpMalUK CYIECTBYIOIEH CTAIbHOW apMaTyphbI
KOHCTPYKLUH, OIpEACIIeMOe C YYETOM HaJIW4Ms TPEIIUH B PACTSIHYTOM 30HE
KOHCTPYKIMH COTJIaCHO yKa3aHusM NyHKTa 6.2.4 wim 6.2.13.

6.2.2 Pacuer mo mMpOYHOCTH HOPMAJBHBIX CEUEHUU CJEAYeT MPOU3BOAUTH B 3aBUCUMOCTH OT

X
COOTHOIIICHHUSI MEXTY 3HAUCHUEM OTHOCHTEIIBHOW BBICOTHI CXKATOW 30HBI OETOHA E=—, ompenensieMoi

hy

W3 COOTBETCTBYIOILMX YCJIOBUW PABHOBECHS, U 3HAYEHWEM IPAaHUYHOW OTHOCUTEIBHOM BBICOTBHI CKATOU
30HEI fR‘f , IPX KOTOPOM IPEIEIBbHOE COCTOSIHUE JIEMEHTA HACTYIIAeT OAHOBPEMEHHO C IOCTHKECHUEM B

MOJIMMEPHOM KOMITO3UTE 3HAUCHUSI HANPSDKCHHS, PABHOTO PaCUYETHOMY 3HAYECHHIO conporusieHuio R; .

6.2.3 BnaucHue &g ; CledyeT OMpeAeisTh M0 hopmye

Xg In)
pt == , 6.2)
h 14 Erur t gt?
Eh2

Ile @ — XapaKTepHUCTHKa CKAaToW 30HBI OETOHA, MPUHUMAaeMas Ui TSKeJIoro 0eToHa KJIacCoB JI0
B60 BxnrountensHo paBHOi 0,8, a mist Tsokenoro 6eroHa kimaccoB B70 — B100 u ans
MEJIKO3epHUCTOTO0 OeToHa - paBHO# 0,7;

¢ gy — PacYeTHOE 3HAYEHHE TPEICTBHBIX OTHOCHTEIBHBIX nedopMaruii, BBIYUCIIEMOE TIO
dbopmyne (5.4);
&, — OTHOCUTENBHBIE JAe(OPMAIMU CKATOTO OETOHA MPH HANpPsHKEHUAX Ry, mpuHUMaeMbie 1Mo

ykazanusam CII 63.13330;
gg — 3HAYCHUE OTHOCHUTEIBbHON jJedopMamuu CKAaTod TpaHH OeToHa 10  YCHUJICHUS
KOHCTPYKIUH, OIIPENEIAEMOE COIVIACHO YKa3aHUAM MyHKTa 6.2.4 unu 6.2.13.

H32uoaemoie r1emernmot

6.24 Ilpu ydere HayaJbHOrO HANpPSHKEHHO-AE()OPMUPOBAHHOTO COCTOSHHUS H3rHOAEMBIX
AJIEMEHTOB, MOJYYEHHOTO UMM 10 ycuwieHus, B ¢opmynax (6.1) u (6.2) 3HaucHHWsS HadaIbHOM

o o o 0 o o
OTHOCHUTCIIBbHOU ,Z[Gq)OpMaL[I/II/I CYIIECTBYIOIICH CTAJIBHOM apMaTypbl &M HA4YaJlbHOU OTHOCHUTCIBHOM

NeOpPMAIIMH CKATOTO GETOHA £ BBIYUCISIOT MO GOpMyIIam:

14
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M
0 0
gd=—9 (h, —x,) -
s E.l (hy o) : (6.3)
M
g =—2—X
’ Epl e 0 6

rie M, — u3rubaronmii MOMEHT OT (AaKTHYECKOW HArpy3KH, JECHCTBYIONIEH HA KOHCTPYKIHIO JI0

YCUJICHHUs, OTHOCHUTEJIIBHO OCH, HOPMQJbHOM K IIOCKOCTH JAEHCTBUS H3THOAIOLIEro
MOMEHTAa M NPOXOASAIIEH uepe3 LEHTP TSHKECTH IPUBEIEHHOIO IIONEPEYHOTO CEYECHMS
JJIEMEHTA,

Ep1 — Moayib nedopMalnu cxaToro 6eToHa;

|fe — MOMEHT HMHEPLHU IPHUBEACHHOTO IIONEPEYHOIO CEYECHHS OTHOCHTEIBHO €ro LEHTpa
TSAKECTH;

Xg— BBICOTA C)KaTOW 30HBI OETOHA.

6.2.5 ITapametpsl Ep; , lreq 1 Xy B hopmyinax (6.3) u (6.4) ciaenyer onpenensarts mo CIT 63.13330 ¢

Y4ETOM OTCYTCTBHS WJIM HAINYHS TPEIIMH B PACTSIHYTON 30HE CEYEHUS] KOHCTPYKIIHH.
6.2.6 Pacuer 1m0 NPOYHOCTH CEUECHUH W3TUOAEMBIX JIIEMEHTOB, YCUJICHHBIX BHEUIHUM

apMUPOBAHHEM U3 KOMIIO3UTHBIX MaTepUasoB, CIEyeT MPOU3BOIUTE U3 YCIOBHS
M <M, (6.5)
raie M — WU3ruOArOIIMii MOMEHT OT BHEITHEH HArpy3KH;

Myt — TpEeNbHbI U3THOAIOINNA MOMEHT, KOTOPBIH MOXET OBIThb BOCIPHUHAT YCHUJICHHBIM
CEYCHHEM DJIEMEHTA.

6.2.7 3nauenue My 11 M3THOAEMBIX DIIEMCHTOB MPSIMOYTOJIBHOTO CeueHHs (PUCYHOK 1) mpwm

X
& =—<{r; cmenyer onpenensTh 1m0 Gpopmyse

h

M, = Rbx(h, —0,5x) + RscAls(ho - a') +R; A4, (6.6)
IIPH 3TOM BBICOTY CXKATOM 30HBI X ONPEAEISIOT 10 (GOpMyJIe

_ RsAs_RscA%l"'RfAf
R,b |

X (6.7)
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i
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=
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Pucynox 1 — CxeMa yCWINH M 31I0Pa HANPSKEHWH B CeYeHHH, HOPMAJBLHOM K NPOJ0JbHON OCH
U3rudaeMoro Kejae300eTOHHOI0 JJI€MEHTa ¢ BHEIIHUM AapMHPOBAHHEM M3
KOMITO3MTHBIX MATEPHAJIOB, IIPH €ro pacyere 0 NPOYHOCTH

6.2.8 3nauenne My 111 N3ru0aeMBbIX 3JIEMEHTOB TaBPOBOT'O U JIBYTAaBPOBOTO CEUEHUN, MMEIOITUX

X
MOJIKY B CXKaTOW 30HE MPHU = h <& R,f OMNPENENAIOT B 3aBUCUMOCTH OT MOJOXKEHHS TPAaHUIIbI CKATON

30HBI:
a) eCIIM TpaHULA IPOXOIUT B MOJIKE (PUCYHOK 2a), T.€. COOII0AAI0T yCIOBUE

RA+R/A <Rbh + R.A, (6.8)

TO 3HaueHue My onpeaesnstoT o 6.2.7 Kak s IPsIMOYTOJILHOTO CEYEHUS ITUPUHOM bf X

0) ecnu rpaHHUIA TPOXOAUT B pedpe (pucyHok 20), T.e. ycinoue (6.8) He coOmomat0T, 3HAYCHUE
Myi; onipeniensiroT mo hopmyiie

My, = Rbx(h, —05X) + R, (b —b)h; (h, —05h )+ R, A(h, —a)+ R Aia (69)

IIPH 9TOM BBICOTY C3KaTOU 30HBI OETOHA X ONPEALISIOT 10 Gopmyrie

_RA+RA -R.A —R, (b —b)h;
- A .

X

(6.10)

6.2.9 3nauenue b, BBOgMMOE B pacyeT, MPUHHMAIOT U3 YCJIOBHS, YTO LIMPHHA CBECa ITOJKU B
Ka)XIyI0 CTOPOHY OT pebpa Jo/mKHa OBITh He OoJiee 1/6 mposera snemMeHTa u He OoJee:
a) TIpM HaTMYMK Tonepeunbix pebep mmm npu N, > 01N - 1/2 paccrosuus B cery mexay

MIPOAOIBHBIMU peOpamMu;
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a) 6)

A A
b ) ) b |
] 1 1 ] 1

o [ OZS N | A

ho
AN
ho

As As
sese < sase S
( P _{ )
b d b d

Pucynoxk 2 — IlosoxkeHue rpaHUIbI C5KATOM 30HBI B CEYeHUM U3rM0aeMoro kejie300€TOHHOT 0
3JIeMeHTAa C BHEIIHUM AaPMUPOBAHNEM U3 KOMIIO3UTHBIX MaTepHaI0B

0) mpu OTCYTCTBHHU MOIEPEYHBIX pedep (WM MPU PACCTOSIHHUSX MEXKIy HUMH OOJBIIMX, YeM
PacCTOSHUA MKy IpoAoIbHEIMU pebpamu) u h! < 0,1h—6h; ;

B) IIPU KOHCOJIBHBIX CBECAX MOJIKHU:

npnhiZO,]h. . .6h§;

nmpu 0,05h<h; <0lh. . . .3nh;;

npu h; < 0,05h - cCBeCHI HE yUHTEHIBAIOT.

6.2.10 IIpu pacuere Mo MPOYHOCTH M3THOAEMBIX 3JIEMEHTOB PEKOMEHAYETCS COOJII0IaTh YCIOBHE
X<éqeh .

[Ipu X> CfR,f h MpeleabHbId W3TUOAOIMMKA MOMEHT My; ONMYCKAaeTCs ONPENeNiTh I10

dbopmynam:
- JUIs DJIEMEHTOB IIPSAMOYIOJIBHBIX CEUEHUM, a TakKK€ TAaBPOBBIX U JBYTAaBPOBBIX CEYCHUH,
MMEIOIINX TOJIKY B CXKAaTOH 30HE!

M, =Rbx(h, —05%) + R, A (h, —a) + o, A g, (6.11)

- JUIsl 9JIEMEHTOB TaBPOBOT'O U JIBYTaBPOBOTO CEYCHUIT U HapylieHuu ycioBus (6.8):

M = Rbx(h, —05X) + R, (b, ~b)hj (h, ~0,5h, ) + R, A (hy —a) + 0 A g, (6.12)
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rae O ; — HallpshKeHHE BO BHEIIHEH apMaType U3 KOMIIO3UTHOTO MaTepHaa, onpeaesemMoe mo Gpopmyse

wh
o, =[ey, 7—1 —kedE;, (6.13)

rae @ npuauMarot mo 6.2.3;

0 o
& - HAYaJIbHBIC zxe(bopMaumI PACTAHYTOU I'PaHU CCUCHU S, BBIYUCIIACMBIC I10 (bopMyne

0 0
o &h+egpa

Ept = h (6.14)
B ¢opmynax (6.11) - (6.13) 3HaueHwus X u k MPUHUMAIOT PAaBHBIMH:
-mpu $ghy > x> &g ¢ h
;(:é:R,fh; k=0;
-npu X > 5 R ho :
X= S RhO k=1,
rae $r BBIHCIAIOT 1O (OpPMyITE
fo= i =2
b 14 e
o2 (6.15)

&g g — OTHOCHUTENbHAS Je()OpMalns CYIECTBYIOIEH CTaIbHON PACTAHYTOH apMaTyphl, OIpeAesIeMast
o ykazanusim CIT 63.13330.
I[Mpu napymennu yciosus (6.1) B hopmynax (6.6)-(6.12) cienyer npunumars A, = 0.

Cocambole I1emenmel

6.2.11 VYcuneHue CxKaTbIX KEIE300€TOHHBIX JJIEMEHTOB IPOU3BOJUTCA ITYTEM YCTPOMCTBA
BHCIIHCTO apMHUPOBAaHHA H3 KOMIIO3UTHBIX MATCpHAJIOB B IIPOAOJIBHOM HaANpPABJICHUNW MWW IIYTEM
YCTPOHCTBA OOOHMBI W3 KOMIIO3HTHBIX MAaTE€pPHAJOB B IIOTIEPEYHOM HANPABICHUU - IS CO3JAHHS
00BEMHOTO HAMPSKEHHOTO COCTOSTHHUSI.

YcuneHne myTeM yCTpOWCTBa OOOMMBI CXKATBIX DJIEMEHTOB PEKOMEHIYETCSl MPOU3BOAUTH TPHU
CJICAYIOIIUX YCIIOBUAX:

- pacyeTHOE 3HAYCHHE SKCIICHTPHUCUTETA TPUIIOKEHUSI CKUMAFOIIEH CHUJIBI JTOJDKHO OBITH MEHEe

0,1D (mns kpyriasix ceuennit auamerpom D) man meree 0,1 N (u1st mpsimoyronerbIx ceuennii);

- COOTHOIIICHHE CTOPOH DJIEMEHTOB TMPSMOYTOJIBHOTO CEYCHUS h/b we nomkuo MPEBBIIIATH
3HaueHue 1,5;

- pasMep CTOPOHBI SJIEMEHTOB MPSIMOYTONBHOro ceuernmst N He momken mpesbimats 900 MM;
- THOKOCTB AJICMEHTOB HE JIOJKHA MpeBbimaTh 3Hadenue | /i =50.
6.2.12 Ilpu pacueTe CXKaTbIX J>KEIE300€TOHHBIX 3JIEMEHTOB B HAaYaJbHOM JKCIEHTPUCHUTETE

MPUJIIOKEHUS TPOJIOJIBHON CHIIBI CJIENYET YUYUTHIBATh CIy4alHbIA KCUEHTPUCUTET, MpuHUMaeMblid 1o CIIT
63.13330.
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6.2.13 Ilpu yuere HAYaIBHOTO HANPSKEHHO-IE(HOPMUPOBAHHOTO COCTOSHUS BHELIEHTPEHHO
C)KaTOro 3JIEMEHTA, MOJYYEHHOTO0 MM A0 ycuieHus, B gopmymnax (6.1) u (6.2) 3HaYeHHs] HaYaJIbHBIX

OTHOCHUTEJILHOW JeOpMalliu CTaJIbHON apMaTypbl 82 U OTHOCUTENIBHOW JieOpMalluu CHKaToro OeToHa
£ IOMYCKAETCs OMPEICISTh IO (hOPMyITaM:
., N, [g05h-a) 1
E. = — .
S )
0,85E, | e A
0 N, [O5he 1
&y = + '
0’85Eb | red Aed

rae N, —npomonbHas cuma OT BHEIIHEH HArpy3KH, ACHCTBYIOIICH 10 YCHIICHUS IIEMEHTA,;

(6.16)

(6.17)

€ — PacCTOsHUE OT TOYKH NpHIokKeHust cuibl N, 10 meHTpa TsHKECTH CeYeHUs! PacTSHYTOM WU
HaMMeHee CKATOM (IPH MOTHOCTHIO CIKATOM CEUCHHMH 3JIEMEHTa) apMaTypPhl, PaBHOE
h, —a
e= 80774-7 , (618)

e N — KO03(GUIIMEHT, YYUTHIBAIOUIUN BJIMSHUE MPOAOJIHLHOTO M3ruba (mporubda) smeMeHTa Ha
€ro HECYIIYIO CITIOCOOHOCTS;
eo — HaYabHBIN SKCIICHTPUCUTET PUIIOKECHUS TIPOIOTEHON CHITBL;

A'ed u Ired_ miIomaab 1 MOMEHT MHCPIHUU MPHUBCACHHOI'O IMOICPEHYHOI0 CCUCHUSA OTHOCHUTCIBHO €ro
LHCHTpA TAKECTU

[MapameTpsl 1, €o , Aoy U lreg ompemensitor mo CI163.13330 (6e3 yuera BHENIHETO apMHPOBAHHS
KOMITO3UTHBIMU MaTepHaIaMHu).

Ycunenue enemnum apmupoeanuem 6 l’lp000Jle0M Hanpaeienuu

6.2.14 PacueTr 1O TPOYHOCTH NPSIMOYTOJBHBIX CEUYCHHMH BHEIEHTPEHHO CXKATBIX JJIEMEHTOB,
YCUJICHHBIX BHCIIHUM apMUPOBAHHUCM H3 IIOJUMCPHBIX KOMIIO3UTOB B IIPOAOJIBHOM HAaIIPABJICHUA

X
(pucyHok 3) ipu & = — < & ¢ Cle/lyeT IPOU3BOUTE U3 YCIOBUS

h

Ne< R bx(h,-0,5x) + R_A(h,—a)+ R, A a (6.19)

rae N — mpojonbpHas cuiia OT BHEUIHEH Harpy3KH;

X — BBICOTa CXKATOM 30HBI, ompezensemas 1o Gopmyie:

_ N+RA -R.A +R A
X = Rb

(6.20)
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Pucynok 3 — Cxema ycWwinii M 3MI0pa HANPSKEHWH B CeYeHHH, HOPMAJIbHOM K MPOJ0JbHOH OCH
BHEIEHTPEHHO CKATOIO0 KeJ1e300€TOHHOI0 3JIEMEHTAa ¢ BHEIIHUM aPMHPOBAHMEM M3 KOMIO3UTHBIX

MaTepHAaJIOB, IPH pacyeTe MO NPOYHOCTH
X X
—2

— <
[Ipu ho fRI/Ih

BBIUUCIIATH 1O hopMyIe:

$ri 3HAUYEHHE BBICOTHI CKaToil 30HBI x B opmysre (6.19) crenyer

1 .
+Cr s “RA

N+RA +R,A
X= s 6.21
A . (6.21)
Rb+———
h(1—Cr )
ITpn E > £ 3HaueHHE BBICOTHI CKATOH 30HBI x B (popmyne (6.19) craeayeT BBHIUHCIATH MO
0
bopmyine
1+ 1+¢ .
N+RATTTSRA TERA
R R,f (6.22)

X =
Rb+ RA | 2RA
hh(1-&r) h(-Sgy)

Ycunenue enevwinum apmupoeanuem 6 nONePeUYHoOM HanpaesjieHuu

6.2.15 PacueT no npoYHOCTH CEYEHUI BHELIEHTPEHHO CHKATBIX 3JEMEHTOB, YCHUJIEHHBIX BHELIIHHM
apMHPOBAHMEM M3 KOMIIO3UTHBIX MAaTE€pPHAJIOB B IMONEPEYHOM HAMNpPABICHUH, CIEAYET MPOBOAUTH C
Y4€TOM TOBBIIIEHHS TPOYHOCTH OETOHA MTPU 00BEMHOM HAIPSYKEHHOM COCTOSIHHH.
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Pucynok 4 — YcunijieHre BHEIIIHUM aPMUPOBAaHNEM U3 KOMIIO3UTHBIX MATEPHUAJIOB
B NONEPEYHOM HANPaBJIeHUMN

Pacuernpie 3HaueHUS CONIPOTUBJICHU A OeToHa CXXAaTUI0O B OCEBOM HaIlpaBJICHUU CJIICAYCT

OmpeesaTh 1o GopMyIie

Ris =R, + ke KRy 44,

ek, —  Kodbdunment sppexTuBHOCTH 0OOHMBI, IPUHUMAEMBIN PABHBIM:

— 71 BIIeMEeHTOB Kpyriioro ceuenus K, =1,0;

— JUIA JIEMEHTOB NPSMOYTONBHOTO cedeHust ¢ coorHomenneM cropon N/D <15
(cM. pucyHok 4) o hopmyne

(b—2r)2 + (h—2r)?
2bh !

k, =1- (6.24)

rne I — paaunyc 3akpyrieHus TpaHeld CeueHus;
- JUTS BJIEMEHTOB MPSMOYTOJBHOTO CeUeHHs ¢ cooTHorreHrneM cropon hb>1,5 unu npu

h> 900 mm, a Tarxe IpH AKCHCHTPUCHUTETE MPHUIOKCHUS CKUMAIONIEH CHIIBI — . /]

N

Gomee 0,1D (wris Kpyrmbix cedeHmii amamerpoM D) mwmm Gomee 0,10 (wis
IPSIMOYTOJIBHBIX CEUCHUH) cuenyeT npuHuMath Ky = O;

k — ko3}duuuneHT, yIUTHIBAIOMNN HAJIHMYUE PA3pbIBOB MO BHICOTE 0OOWMBI, TPUHUMAEMBbIN
paBHBIM:

— 7S CIUTOIIHBIX 000#M (ripu Sy= 0) — 1,0;

— ans 000HM ¢ paspblBaMH Ul DJIEMEHTOB KPYIJIOTO CeYeHUs (CM. PHCYHOK 4)

(6.23)
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BBIUKCIISIEMBIN TI0 (popmyTie

S, 2
(-
k.= ( 2D) , (6.25)

rae Sy — pacCcTodHruC MCIKAY OTACIIbHBIMU BUTKaAMH O60ﬁMBI;
L — KOODDUIMEHT apMUPOBAHUSL, BBIYMCIISIEMBIH 110 hopMyIie

o= A A, (6.26)

Au Ry — mnomaas OXBAa4eHHOTO OOOWMON TOMEPEYHOro CeueHHs OeTOHa W HOPMATHUBHOE
COTPOTHUBIIEHNE OETOHA OCEBOMY CIKATHIO TIPH OJTHOPOIHOM HAMPSHKEHHOM COCTOSIHHH;
A¢— TUIOIIA/b TOTIEPEYHOTO CEUCHUSI 000¥MBI U3 KOMITO3UTHBIX MAaTEPHAJIOB;

Rf — PAaCUCTHOC COMPOTUBJICHUC PACTAKCHHUIO KOMIIO3UTHBIX MAaTCPpHUAIIOB, OIIPEACIIACMOC 110

dopmyne (5.1), B koTopol 3HaueHue KOd3(pUIMEHTa ) f, CIEAyeT NPUHATh PaBHBIM
1,0.

Jns o0oiiM ¢ paspblBaMU JJIs1 3JEMEHTOB MPSMOYTOJILHOTO CEUEHHUs 3HaueHHe KoddduuueHra

k_ noryckaercs onpezensth o hopmyie (6.25), moacrasisis B Hee BvMecto D snauenne (vh® +b* —2r) .

J11s1 571IeMEHTOB MIPSIMOYTOJIBHOTO ceueHus B popmyiie (6.23) ciieyeT mpuHUMAaTh kef ke <0,5;

6.2.16 PacyeT mo TPOYHOCTH BHEUEHTPEHHO CXKATHIX 3JIEMEHTOB IPSMOYTOJIBHOTO CEUYCHUS,
YCUJIICHHBIX BHCHIHMUM apMUPOBAHUCM M3 KOMIIO3UTHBIX MATCPHAJIOB B IIONCPCYHOM HAIPABJICHUU
(pucyHox 4), ciemayer IpoOBOIUTH U3 YCIOBUS

Ne < R bx(h, -0,5x) + R_A (h, —a) (6.27)

IIpH 5TOM 3HAYCHHUC BbICOTHI CXKaTOM 30HBI X CJICAYCT ONPCACIIATDL:

X
npu & = PN < &rs - 1o popmyie
0
\ o
x= NHRA ZRA (6.28)
Ry3b
X
npu &= n $rs TIO hopmyre
0
1+¢ .
N+ RA 1_(;3 -RA
X i 6.29
T2RA (629
Rysb+
I'-]O (1 - §R3)
rac §R3 — T'paHU4YHOC 3HA4YCHUC OTHOCHUTEJILHON BBICOTHI CHKATOU 30HBI, BBIYUCIISIEMOC YUE€TOM

00BEMHOT0 HAINPSHKEHHOTO COCTOSIHHS O€TOHA
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X W
Eng = hR3 = - ; (6.30)
o0 142
€3
R

f,n

Eng = Epp + 214 (6.31)

E,

6.2.17 Pacuetr o mpOYHOCTH KPYTJIBIX CEYCHHI BHEIICHTPEHHO CXKATHIX AJIIEMEHTOB, YCHJICHHBIX
BHCITHMM apMHPOBAaHHEM M3 KOMIIO3UTHBIX MATEPHAJIOB B IMOIEPEYHOM HAINpPaBICHUU (PUCYHOK 5) co
CTAJIbHOM apMaTypol, paBHOMEPHO PACTIPEICICHHON M0 OKPYXHOCTH (TIPHU YKCIIE TTPOIOTBHBIX CTEPIKHEH
HE MEHEE CeMU), IIpH Kiacce apMarypsl He Bbiiie A400 ciieqyer npoBOAUTD U3 YCIOBUS

2 Sin37Z.é:cir Sin7Z-é:cir
Ne < g R Ar + RA 1o +o |, (6.32)
rae I —paanyc NoMepeyHOro CeYeHUs;
Ecr — OTHOCHUTEIbHAS TIJIOIIA/Ib CXKATON 30HBI OETOHA, OTIPEIeIsIeMast:
a) TMPY BBITIOJTHCHUH YCIIOBUS
<
N <0,77R;A+0,645R A, ., (6.33)
o dhopmyIe
N + RﬂgAanﬂ-é:cir
by = r (6.34)
RsA+ RA o
N

€0

Pucynok 5 — Cxema ycwinii M 3M10pa HANPSZKEHWH B CeYeHMH, HOPMAJIbHOM K MPOJ0JbHOH OCH
CKATOr0 3JIEMEHTA KPYIJIOr0 CeYeHHUsl ¢ BHEIIHUM apMHPOBAHUEM M3 KOMIO3UTHBIX MATEPHAJIOB B
Nnonepe4YHOM HaNpaBJeHUHU
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0) npu HeBbINOHEHUH ycmoBus (6.33) - mo Gopmyite

S.nZﬂ-é:cir
N+ Rs'%,tot + RbsAT
Sar = r (6.35)
RisA+255RA,
¢ —KO3(pOUIIUEHT, YUYUTHIBAIOIIMK pabOTy pacTIHYTOH apMmaTypbl W TNPUHUMACMBINA

paBubiM: @ = 1,6 (1 - 1,55&)Er , HO He Gonee 1,0 - mpu BeIOIHEHUH ycinoBus (6.33);
¢ = 0 - MpH HEBBIMOJIHEHUH yCI0BHiH (6.33);
Astot— TJIOLIAAb CEYEHMS BCEH MPOIOJIBHOM apMaTypBhl;
s — paauyc OKPYKHOCTH, MPOXOJAIIEH 4Yepe3 LEHTPhI TIHKECTU CTEPKHEH MPOAOJIbHOU
apMaTyphl.

6.3 Pacuer mo MpOYHOCTH HOPMAJIBHBIX CEYEeHH HA OCHOBE HeJIMHEeIiHoi nedopMannoHHOI
Moa eI

6.3.1 PacyeTr mo MpOYHOCTH HOPMAJILHBIX CEYCHHH Ha OCHOBE HEIMHEHHOHN nedopmarimoHHON
MOJIENH MPOU3BOJAT C YUeTOM nojoxeHui, npuHAThiX B CII 63.13330, 1 cienyromux T0NOJHUTEIbHBIX
MTOJIOYKEHUI:

- CBSI3b MEXKIY MPOJIOJBHBIMU HANPSDKEHUSMHA W OTHOCHUTENBHBIMHU AeQopMarisiMi BHEIIHEH
MPOAOJIBHOM apMaTypbl U3 KOMIIO3UTHBIX MaTEpUAIOB MPUHUMAIOT JIMHEHHOM;

- ITISL COKATBIX DJIEMEHTOB ¢ 000MMaMM U3 KOMITO3UTHBIX MAaTEPHAJIOB CBSA3b MEXIY MPOJOIbHBIMU
HaNpsDKEHUSAMU M OTHOCHUTEIbHBIMU JedopManusMu OeTOHa MNPUHUMAIOT C YYETOM HEOJIHOOCHOTO
HAIPSHDKEHHOTO COCTOSIHMSL.

6.3.2 Ilepexom oT omOpbl HampsHKEHUH B OETOHE K OOOOIIEHHBIM BHYTPEHHHM YCHUIIUSM
MPOU3BOJIAT ¢ MPUMEHEHHUEM MPOIETYypPhl YHCICHHOTO WHTETPUPOBAHUS HAMPSIKEHUH MO HOPMAaIbHOMY
cedeHuto. [l 3TOro HOpMalbHOE CEUEHHE YCIOBHO pPa30MBAIOT Ha Majible YYacTKH C IUomaasMu A,

Aq» Ay (pucyHok 6), B Ipefenax KOTOPBIX HANPSHKEHHS NPUHHMAIOT PABHOMEPHO PACIIPEIEICHHBIMH

(ycpeHEHHBIMH).

6.3.3 [Ipu pacuere MpUHUMAIOT:

- 3HaYEHUS CX)KUMAFOIICH TPOJOJIBHON CHJIBI, a TaKXKe CHOKUMAIONIUX HANpPsHKEHUH U aedopmariui
YKOpOYEHHUS OETOHA U MPOJIOJIBHON CTATbHOW apMaTyphl CO 3HAKOM «MHHYCY;

- 3HAYEHHUS PACTATHBAIONIMX HANpsOKeHWH U JedopMmanuii O0eToHa M apMaTypbl CO 3HAKOM
«ILTIOCY;

- 3HaKd KOOPJIMHAT LIEHTPOB TSKECTU apMaTYPHBIX CTEPHKHEH U BBIIEICHHBIX YCIOBHBIX Y4aCTKOB
0eToHa M BHEIIHEW apMaTypbl U3 KOMIIO3UTHBIX MATEPUAIIOB, & TAKXKE TOYKU MPHIIOKEHUS MPOIOILHOM
CHJIbI — B COOTBETCTBHH C IPUHATOU CUCTEMON KOOPAUHAT.

6.3.4 OOmyro cuctemy (U3HUECKUX COOTHOIICHUH [JIs pacdyeTa HOPMAIBHBIX CEYCHHUU IO
MIPOYHOCTH MOJTYYAIOT U3 COBMECTHOT'O PACCMOTPEHUSI:

- YPaBHEHHUM paBHOBECHS YCUJIMUA OT BHELIHUX CHJI U BHYTPEHHUX YCUIIUN B HOPMAJIbHOM CEUECHUU
AJIEMEHTA!

szzo'biAbibei+Zo's;'Astsxj+zo'kakaka; (6.36)
i i K

M, :ZO'bi Ay Ly, +20quij +ZO'kakafyk; (6.37)
i i ”
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szzo_biAoi+Zo-sjAsj+zo-kafk; (6.38)

- YpaBHEHHUM, ONIPEACISAIONMNX pacupeneaeHue AeopMaInii o CeYEHUIO:

1 1
e =0t —Lpg +— Ly (6.39)
X y
1 1
Eg =& +—Zgyt+—2Zg, (6.40)
ry I’y
1 1
En =0 +— Ly +—nyk X (6.41)
ry I‘y
Opi Ap;
/
'::. -
N‘-"ﬁ
\

Pucynok 6 - PacueTHasi cxeMa HOPMAJIbLHOIO CeYeHH KeJ1e300€ TOHHOT'0 3JIeMEeHTAa
¢ BHEIIIHMM apMHUPOBAHHMEM M3 KOMIIO3UTHHIX MATEPUAJIOB

- 3aBUCHUMOCTEH, CBS3BIBAIONINX HANPSHKEHUS M OTHOCUTEIBbHBIC MPOAONIBbHBIE Aedopmammu
0eToHa, CTalbHOW apMaTypbl U BHELTHEH apMaTyphl U3 KOMIIO3UTHBIX MaTepHasoB:

On = EgViiéi; (6.42)
og = EBgvgéy; (6.43)
o, =E. (e, —¢2) 20, (6.44)
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B ypaBuenwusix (6.36) — (6.44):
M,, M - n3ruGaromue MOMEHTBI OT BHEIIHEH HArPy3KH, NCHCTBYIONIKE B MIIOCKOCTAX, COOTBETCTBEHHO,

XOZ u YOZ wnu napajuiesIbHO UM, OTIpeesisieMble 1o Gpopmyram:

M, =M, +N,e; (6.45)
M, =M, +N,e, (6.46)
rae M., M = M3TUOAIOIEe MOMEHTHI B COOTBETCTBYIOIIUX IIJIOCKOCTSIX, OMpEnesieMble

U3 CTaTUYECKOI'0 pacueTa KOHCTPYKIIMIA;
N,— [poJoibHas CHila OT BHENIHEH HArPY3KH;

€, €, ~— DPacCToAHMs  OT  TOYKH nplzmoxieHI/m NPOJOJIBHOW  CHJBI 10
COOTBCTCTBYIOIINX KOOPJIMHATHBIX OCCH,
A, Zy ,Zbyi , Oy — IJIOIAnb, KOOPIWHATBEI LEHTPA TAKECTU i-ro yuactka OeToHa W
HanpspKEHUE MPOA0JILHOIO HAIIPABIICHHUS Ha YPOBHE €r0 LICHTPA THKECTH,
A, 2,2, ,04 — NIOWA/b, KOOP/IMHATBL LEHTPA TKECTH J—TO cTeprKHS CTaIBbHON apMaTypsl
1 HaNpsDKEHUE B HEM,
Ags Zor Ly, O y— TIIOMANb, KOOPAMHATBI IEHTPA  TKECTH k-Tro ydacTka BHEIIHEro
apMHUPOBAHUS U3 IMOJUMEPHBIX KOMITIO3UTOB B IIPOJIOJILHOM HAIlPaBJICHUH U
HaIpsDKCHUE Ha YPOBHE €ro IICHTPA THKECTH,
&, — OTHOCUTENbHAs Je(opMauys INPOAOJIBLHOTO HANPABICHUS  BOJOKHA,
pPacTo0KEHHOTO Ha TiepeceueHuu oceit X u Y

Epi+ Egy Ege— OTHOCHTEIBHBIC nedhopmaruu TPOJIOILHOTO HaIpaB/ICHH,
COOTBETCTBEHHO, Ha YPOBHE IIEHTpPa TKECTH I-TO ydacTka OeToHa, |-To
apMaTypHOTO CTEp)KHS M K-ro ydacTKa BHENIHETO apMHPOBAaHUSA U3
KOMITO3UTHBIX MaTEPHUAJIOB;

ggt— HaYaJIbHBIC OTHOCUTEIBHBIC NedopMaIluu pacTIHYTOW T'paHW cedeHus (10
YCHUJICHUS DJIEMEHTA);

1 1 KPUBH3HA TIPOJONBHOH OCH Z B INIOCKOCTSAX JCHCTBHS HW3THOAFOIINX
E’ E_ momentoB M, , M ;

Ep — nHavyaneHBIA MOJYJb YIPYTroCcTH OETOHA;
E5 — Monyinb yIpyrocTH j-TO CTEPKHS apMaTyphl;
Wi — KkoadduumeHt ynpyrocru 6eToHa i-ro y4acTka;

Vg — KO3(PUITMEHT yIIPYTOCTH j-TO CTEP>KHS apMaTypBhl.

3HadyeHusT KOO(PPUIMEHTOB M3MEHEHHs CEKYIIero MOXYJsS YIPYrocTH OeToHa W, M CTalbHOU

apMatypsl Ve IPUHUMAIOT IO AUarpaMmam AeopMHpPOBaHHs OETOHA U apMaTypBhl.

6.3.5 Jlns xene300eTOHHBIX 3JIEMEHTOB, HAa KOTOpbIE NEHCTBYIOT M3rHOAlOINe MOMEHTHI JBYX
HAIMpaBJICHUHN M MPOIOJIbHAS CHIIa (PUCYHOK 6), 00IIyI0 cHCTeMY (PU3MYECKUX COOTHOIICHUH JJIsl pacyera
HOPMAaJIbHBIX CEYEHUH 110 IPOYHOCTH CIEAYET IPUHUMATh B BUJE:

1 1

M, = Dllr_+ D., I’_+ Dis&o; (6.47)
x y
1 1

M y = Dlzr— + D22 r— + D2380 ; (648)
x y
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1 1
N=D,;—+ D23r_+ Dyséo; (6.49)
X y
XKectrkoctusle xapakrepuctuku Djj (i, - 1,2,3) B ypaBHeHusax (6.47) — (6.49) ompenensior 1o
dhopmynam:

D, = Z A,Z2.E,v, +Zj: AGZZ Egvg +Zk: A Z%E.; (6.50)
D,, =Z A ZE Evy +Zj:Aq—Z§4 Eyvq +Zk: AwZikEy (6.51)
D,, =Z A Zi Zoi Epviy Jr;,o\s.zsszsM Eyvq +Zk: AwZ o ZwEqs (6.52)
Dy = Z AZ Ev, +Zj: AyZEgvyg +Zk: A Z  E:; (6.53)
D,, = Z Ay Zoi Epvy +Zj: AZEgvy +Zk: AwZ W Eq; (6.54)

D., :Z A E,v, +Zj: AE4vy +Zk: A E.. (6.55)

Jiss  57eMEHTOB, YCHJIEGHHBIX IIyTeM YCTpOHCTBa O0OHM W3 TOJMMEPHBIX KOMITO3UTHBIX
MaTepHaioB, B ypaBHeHUsX (6.36) — (6.38) u (6.50) — (6.55) 3Hauenne A, cieayer NpUHHUMATb PaBHBIM

HYJIIO ¥ YYUTHIBaTh TosioxkeHus 6.3.15 u 6.3.16.

6.3.6 Jlns jxene300€TOHHBIX AJIEMEHTOB, Ha KOTOPBIE ACUCTBYIOT TOJBKO M3rHOArOIIne MOMEHTHI
AByX HanpasieHuil M, u M, (kocoit u3rnd), B ypasHeHun (6.49) npuaumaror N=0.

6.3.7 Jlng BHEHEHTPEHHO CXKAThIX B IIJIOCKOCTH CHUMMETPUU TMONEPEYHOrO0  CEUCHUS
’KEJIEe300€TOHHBIX JJIEMEHTOB M pAcCIONOXKEHMH ocH X B O3TOM IUIOCKOCTH mNpuHuUManT M,=0 n
D12=D2=D23=0. B 3TOM ciiyuae ypaBHEHUsI paBHOBECHUSI UMEIOT BU/I;

1
M, =Dy I’_+ Diséo; (6.56)
1
N=D, r—+ Da,é,- (6.57)

X
6.3.8 Jlns wm3rmbaeMbIX B IIOCKOCTH CHMMETPHUH TIONEPEYHOTO CEUCHHUS IKeJIe300eTOHHBIX
3JIEMEHTOB U PacroyiokeHuu ocu X B 3Toi miaockoctu mnpuHumaroT N=0, My=0, Di;=D2=D23=0. B
3TOM CJTy4ae YpaBHCHHS PAaBHOBECHS HMEIOT BHI:

1
M, =Dy r_+ Dis&o; (6.58)
X
1
0= Dy, —+Dyco. (6.59)

X
6.3.9 Pacyer mo mpoYHOCTH HOPMAJIBHBIX CEUEHUI YCHJICHHBIX JIEMEHTOB CIIEAYET MPOBOAUTH B
JIBa dTara.
Ha nepBoMm sTare npoBOIUTCS pacueT HaIpsHKEHHO-1e(OpMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIIUU
0e3 ydera CUCTeMbl YCHIICHUS Ha HArpy3KH, JeHCTBYIOIIUE HAa Hee 10 ycusieHus. J{ist 3Toro B pu3ndeckux
cooTHoIIeHUsX  npuHumaror A, =0. B pesynpraTe pacdera oOmnpeAensloT 3HAYCHHE HadaJbHOU

27



CII 164.1325800.2014

OTHOCHTENBHON IehOpMalui PacTAHYTOH TPAaHH CEYeHHs &, KOTOPOE YUHMTHIBAIOT HA BTOPOM JTalle
pacuera.

JlomyckaeTcs 3HaUCHHE &y, ONPEENATh 10 YIPOIIEHHOi popmye (6.14).

Ha BTOpOM 3Tame mpoBOAUTCS pacyeT MO MPOYHOCTH HOPMAIBHBIX CEYCHUH 3JIEMEHTOB C YUETOM
CHCTEMBI YCUJICHHUS M HAaYaJIbHOT'O HaNpPsHKeHHO-Ae(OPMUPOBAHHOTO COCTOSIHUS KOHCTPYKIUH.

6.3.10. IIpu ucnoyib30BaHWM KPHUBOJWHEWHBIX aUarpamMm AehOpMHpPOBaHHS OCTOHA U CTATBLHON
apMaTypbl pacdeT HOPMAaJbHBIX CEUCHUH KeNe300€TOHHBIX AJIEMEHTOB MO MPOYHOCTH MPOHM3BOIAT M3
obecrieueHus yciaoBuii paBHoBecus (6.47) — (6.49) nmpu MakCUMaIbHBIX 3HAYCHHUSX YCHIIMH OT BHEITHHX
Harpy3oK.

[lpu mpuMeHeHUM ABYXJIWHEWHBIX WM TPEXJIMHEHHBIX AMarpamm jaeGopMupoBaHUS OETOHA H
CTaJIbHOM apMaTypbl pacuyeT HOPMAJIbHBIX CEYEHUM 110 IPOYHOCTH IIPOBOJAT U3 YCIIOBUU

‘gb,max‘ < Ep it s (6.60)
Esmax S € (6.61)

&y _gt?t S Ef s (6.62)

s,ult

OTHOCHTEIIbHAA Jehopmaliis HanboJiee CKATOro BOJIOKHA O€TOHA B HOPMAJIbHOM

CEYCHUHU DJIEMEHTA OT JACUCTBUS BHEIIHEW HATPY3KH;

— OTHOcHTenbHas Aeopmarius Hauboiee PacTSIHYTOTO CTEP KHS apMaTyphl B

HOpPMaJIbHOM CEYEHHUH AIEMEHTA OT AECHCTBUS BHEIIHEN HArPy3KH;

npeenbHOe 3HaYeHHe OTHOCUTENbHOM Aedopmanu 6€TOHA IpU CKATUH,

IPUHUMAEMOE COTJIACHO MOJIOKEHMSIM ITyHKTa 6.3.11;

npelenbHOe 3HaYeHHe OTHOCUTENbHOM AeopManuy yIIuHEHUs] apMaTyphl,

IPUHUMAEMOE COTJIACHO MOJIOKEHMSIM ITyHKTa 6.3.11;

&u — MPEICTbHOC 3HAYCHHE OTHOCHTEIBHOM nedopMaluy KOMIIO3UTHBIX MaTEpPHUAJIOB
CUCTEMBI BHEIITHETO apMUPOBaHUs, BeIUUCIsieMoe 1o hopmyie (5.4).

rae &pmax —
&s,max

Eoult —

gsult -

6.3.11. [IpenenpHbIie 3HAUCHHSI OTHOCUTENBLHBIX JeopMaliuii 6eToHa &p it (Ept,ut) TPUHUMAIOT TIPU
NBY3HAUHOU smiope nedopmaruii (ckaThue W pacTsHKEHHE) B TOTIEPEYHOM CEUEHHWHM OETOHA dJIeMEHTa
(u3ru0, BHEIICHTPEHHOE C)KATUE WM PACTSHKCHUE C OOJIBIIIMMU 3KCIICHTPUCUTETAMK ) PABHBIMU &pp (Ept2)-

[Ipr BHEIIEHTPEHHOM CXXATHH JJICMEHTOB W paCHpEICIICHUH B IONCPEYHOM CEUCHUH OETOHA
aneMeHTa naedopmanmii TOIBKO OJHOTO 3HAaKa MpeAelbHbIC 3HAYEHUS OTHOCHUTEIBHBIX JedopMariuii
O0etoHa é&put (Ebtut) OMPEHETSIOT B 3aBUCHMOCTH OT COOTHOIIEHHsS jgedopmanmii OCToHa Ha

MIPOTUBOMOJIOKHBIX TPAHIX CEUCHHUS DJIEMEHTA &1 U &2 (‘6‘ 2‘ 2 ‘81‘ ) o ¢popmynam:

&
Epur = En2 —(Ebz —&no )—=; (6.63)
2

&
Eptut = €nt2 ~ (Epz2 = €mo) — . (6.64)
2

1€ €b0, Ebt0s €b2 U Ebt2 — AE(POPMALIMOHHBIE TApAMETPBl PACUETHBIX TUarpaMM COCTOSHUS OETOHa,
npuHuMaemMsble 1o CII 63.13330; nis 371€eMEHTOB, YCUIIEHHBIX BHEIIHUM
apMUpPOBaHHEM U3 KOMIIO3UTHBIX MaTEPHAJIOB B ITONEPEUHOM HalpaBJICHUH,
CIIeIyeT YUUThIBAaTh YKa3aHus NMyHKTOB 6.3.15 u 6.3.16.
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[IpenenpHOE 3HAYEHUE OTHOCUTEIBHOU AeOPMAIIUU apMATYPHI Esyjt TPUHUMAIOT PABHBIMU:
0,025 — nyist apmaTypbl ¢ GU3HIECKUM TIPEACIIOM TEKYIECTH;
0,015 - st apmMaTypsl € YCIOBHBIM MPEAETIOM TEKYUYeCTH.
6.3.12 Ilpu pacuere 3JIEMEHTOB C MCIOJb30BAaHUEM KPUBOJIMHEHHBIX IUarpamMmm JaeGopMupoBaHUs

OeToHa U CTEPKHEBOM BBICOKOIPOYHOM apMaTypbl 3HAueHUs KOIPPUIMEHTOB YNPYrOCTH Wi U Vg
NPUHUMAIOT PaBHBIMU

v, =V + (vo —v N1-on-w,n? , (6.65)

riae M —uHaeke mMarepuana (s 6etona m= b, bt ; mis apmaryper m=S);

Vv, —3HaueHHe Kod(QUIMEHTa B BEpLUIMHE AUarpaMMbl (IpU G, = G, );

v, —HaYalbHbIA KOd(QHUIHCHT H3MCHCHHS CEKYIIETO MOAYIIS;

@, , @, —KO03(P(OUIHEHTBI, XapaKTEPU3YIOLIIE NOTHOTY JUarpaMMbl MaTepuana, @, =1-w; ;
7 — YpOBEHb HAIIPSKEHUH, BBIYKMCISEMBIH 110 popmyie

n:(o-m_am,d)/(6m_0m,el)zou (6.66)
0, 4 — HANPDKCHHS, OTBEUAIONINE MPE/ICTy YIPYTroCTH MaTepHana.

B dopmyne (6.65) 3Hak 1uioc MPUHUMAIOT ISl AHArpaMMBbl Ie()OPMUPOBAHUS apMaTyphl M IS
BOCXOJAIIEH BETBM AMarpamMmbl J1eOpMHUpPOBaHHUS OETOHA, a 3HAK MHHYC — JJIi HHMCXOJSILEH BETBU
auarpammbl  teopmupoBanus OeroHa. Hucxopsmiyio BeTBb Auarpammbl JedopMHUpoBaHHsA OeToHa
JIOITYCKAeTCsl PUMEHSATH A0 ypOBHs HanpsbkeHuit 77 > 0,85.

Juarpammbl  1eOpMHUPOBAHUSA apMaTypbl IpU CXKATUW M PACTSDKEHHHM CIEAYyeT MpUHUMATD
OJIMHAKOBBIMH.

6.3.13 ITapameTpbl KpUBOJIMHEHHON quarpaMMsel aeopMupoBaHUs apMaTypsl ¢ puznyeckoi (6e3
yueTa yyacTKa YIPOYHEHHUS 3a IUIOIIAJAKOM TEKy4yeCTH) M C YCIOBHOM IJIOUIAJKOM TEKy4ecTH IpH

BBIYHMCIIEHUH KO3(D(UIIEHTOB YIPYTOCTH Vg CIEAYET BEIYUCIATH 0 (GopMyIaMm:

-1 ~ 77s,uRs . _ (VO_VAS)Z(ng,Z_1)+(V0,2_VAS)2 .
Vo=4, Vs=——» Wq= 2 ~ 2 ’
Esu (6.2 = M0.2) (Vo — Vs)
~ 1- s
Osa =Nsd Rs ; s = &5t ; o2 = = L (667)

’ V0‘2 = 1
1-n,, R, + 0,002E,

e 3Ha4eHus! KOOPPUIUEHTOB 77,4 U 77, CIAETyeT IPUHUMATSH 110 Tabauue 4.
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Taonuia 4
Buj u xitace apMartypsl Hsel Nsu
A240 0,97 1,01
A400 0,90 1,05
A500 0,8 11
T'opsiuexaranas kiacca:
A600 0,7 1,35
A800 0,7 1,45
A1000 0,7 1,25
TepMomexaHndeckH ynpouHeHHas kiaccoB AT1000 u At1200
TMaMeTpOM, MM:
10-14
16-32 0,8 1,23
0,8 1,15
XonogHoaehopMUpoBaHHAs
kiracca B500 quamerpom, Mm:
3 0,7 1,09
4 0,7 1,08
5 u bonee 0,7 1,05
kiacca Bp1200 nuametpom, MM, 8 0,85 1,05
« Bpl300 « 7 0,85 1,05
« Bpl400 « 6;5 0,85 1,1
« Bpl460  « 4 0,85 12
« B1500 « 3 0,85 1,2

6.3.14 TIlpu pacuere »dJIEMEHTOB, YCHWJICHHBIX BHEIIHUM apMHPOBAHHEM B TMPOIOJLHOM
HalpaBJICHUHU, TapaMeTpbl KPUBOJIHMHEHHOW IuarpamMmbl aedopmupoBaHus OeToHa (pHCYHOK 7) mipu

BBIUYHCIICHUH KO3()DPUIIMEHTOB YIIPYroCTU Wy CIEAYyeT IPUHUMATh PaBHBIMHU:

a)

o, =Ry \

0) gbt

&b = _Ro,ser

Pucynok 7 — KpuBojuHeliHbIe THATPaMMBbI Ae()OPpMUPOBAHHS O€TOHA
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a) IJIs1 UarpaMMBbl CKaTHs
JUTst 00eUX BETBEH IHUarpaMMbI

R, Oy

G, =-R,; Opq =0, Vy=—"r 1=7". (6.68)
EpoEp R,
JUI1 BOCXOJISIIIEH BETBU
vo=1 w,=2-25v,; (6.69)
JUTSL HUCXOISIIIEN BETBU
v, =2,050,: @, =1950, —0138: (6.70)
0) 1Sl TUarpaMMBbl PacTsHKEHUS
. " _ Ont
0y =Ry Ona =0; v, =06(1+01R,); 7= E; (6.71)
t
JJI1 BOCXOISIIIIEH BETBU
vo=1 @ =2-25v,; (6.72)
11 HUCXOIAIIEH BETBU
v, =205v,: o, =195, —0138, (6.73)

rne € - OTHOCUTENbHAs AeopMallysl B BEPIIMHE JUarpaMMBbl CKaTUsl OeTOHA, TPUHUMaeMast: IpH

HENPOJOKUTEILHOM JeHCTBUM HAarpy3ku - paBHoi 0,002, npu npoaoKUTENBHOM AEHCTBUN
Harpy3ku - o CII 63.13330 B 3aBUCUMOCTH OT OTHOCUTEJIbHOM BIAKHOCTH OKPYKAIOIIEH
CpeIbl.

B ¢dopmymne (6.71) 3nauenne Ry, npurnmaror B MITa.

6.3.15 Ilpu pacuere 3JeMEHTOB C NMPUMEHEHUEM JBYXJIMHEWHBIX U TPEXJUHEWHBIX IHarpaMm
nepopMupoBaHUs OETOHA M CTEPKHEBOM apMaTypbl MapaMeTpbl IUarpaMMbl JUJIsl BBIYUCIICHUS 3HAYEHUN

K03()(PUIIMEHTOB YIPYrocTH Wy U V4 cieayeT npuHuMarth coriacHo CII 63.13330, npunumas B HUX B
JUISL CHKAThIX 3JIEMEHTOB C BHEIIHUM apMUPOBAHUEM B IIOTIEPEUYHOM HAIPABICHUH BMECTO XapaKTEPUCTHK

oerona R, u &, xapakrepuctuxku R u &3, onpenersemsie mo dopmynam (6.23) u (6.74)
COOTBETCTBCHHO, a 3HAUYCHUE &), MPUHUMATh C YYETOM KOPPEKTHPYHOIIEro Ko3dduimeHra, paBHOro

OTHOLIECHUIO &3 / Eho

R
Eps = Epo T2+ s Ei : (6.74)

6.3.16 Ilpu pacdyere »5JIIEMEHTOB, YCWJIECHHBIX BHEUIHHMM apMHUPOBAHUEM B TONEPEYHOM
HaNpaBJICHWH, IapaMeTpbl KPUBOJMHEHHOM JuarpaMMbl —CXKaTHs OCTOHa TpU  BBIYMCICHUU

KOA(QPHUIHUEHTOB YIPYTOCTU W, CleayeT MpUHUMATh 1o MyHKTY 6.3.14, B 3aBucuMocTsx (6.68) koToporo

BMECTO XapakTepucTHK Oetona Ry m &,y cnemyer mojcraensts xapakrepuctukn Rz u &ps.
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6.4 PacueT no NpOYHOCTH ceYeHH i, HAKJIOHHBIX K MPOJ0JILHOM OCH 3JIeMEHTAa

6.4.1 Pacuer 1o TPOYHOCTH HAKJIOHHBIX CEUYCHHH >KEJIe300€TOHHBIX AJIIEMEHTOB, YCHJICHHBIX
BHCIIHUM apMHUPOBAHUCM H3 KOMIIOBUTHBIX MATCPUAIIOB B BUJAC ABYXCTOPOHHHUX, TPCXCTOPOHHUX HJIN
3aMKHYTBIX XOMYTOB (PHCYHOK &) cieayeT MpOBOAUTH IO TPOYHOCTH OETOHHOH MOJIOCH MEXKIY
HAaKJIOHHBIMH TPCHIMHAMH, 11O HAKJIIOHHBIM CCUCHHAM Ha I[eﬁCTBHG MOIMCPCUHBIX CUJI U IO HAKJIOHHBIM
CCUCHHSIM Ha JICHCTBHE MOMEHTOB.

Pucynox 8 — Cxembl YCi1eHUuA HAKJTOHHBIX cedeHMil 3J1eMeHTOB

6.4.2 Pacuer m3rmbaeMbpIX 3JIEMEHTOB IO MPOYHOCTH OETOHHOW TMOJIOCHI MEXAY HAaKIOHHBIMU
TpemHaMu cieayer npoBoauTh mo CIT 63.13330 Ge3 ydera paboOTHl BHEIIHETO AapMHUPOBAHUS W3
KOMITO3UTHBIX MaT€pHAaJIOB.

6.4.3 Pacuer u3rub6aeMbIX 3JE€MEHTOB MO HAKJIOHHBIM CEUYEHHUSM Ha JICHCTBHE MONEPEUYHBIX CHII
CIIeyeT IPOBOJHUTH U3 YCIOBUS (PUCYHOK 9)

Q<Q, +Qq +Qyp, (6.75)

rne Q — TOmepevHast CHJla B HAKIIOHHOM CCYCHUH C JUIMHOW MPOCKLMK ¢ Ha MPOJOJIBHYIO OCh
3JIEMEHTA, ONpeaesieMas OT BCEX BHEIIHUX CHJI, PACIIONOKEHHBIX 10 OJHY CTOPOHY
OT pPaccMaTPUBAEMOT0 HAKJIOHHOTO CEUEHHs; MpPH ATOM YUUTHIBAIOT Haubojee
OMacHOE 3arpy>KeHHUE B Ipeieax HAKJIOHHOTO CEYEHNS;
_ TIONepevHas CUiia, BOCIpUHUMaeMasi 0ETOHOM B HAKIIOHHOM CEYEHHUH, OIpeernseMast
no CII 63.13330;
Q,, —lonepeuHas cuia, BOCIpUHIMaeMast CTaJIbHOM IOIIEPEYHON apMaTypOil B HAKIIOHHOM
ceueHuw, onpenensemas o CII63.13330;
Q,, —lonepeyHas cuia, BOCTPUHHMAEMast MIONEPEYHON apMaTypol M3 KOMIIO3UTHBIX
MaTepHaIOB B HAKJIOHHOM Ce€YeHUH (PUCYHOK 9), onpenernseMas mo hopmyiie:

AR, SinaCy,
Qw =¥ : (6.76)

rae W — KO3 PULIMEHT, 3aBUCAIINN OT MPUHATON CXEMbI HAKJICHKHU, TPUHUMAEMBIH paBHBIM
0,95 - w1st 3aMKHYTBIX XOMYTOB;
0,85 - 1151 ABYX M TPEXCTOPOHHUX XOMYTOB;
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C(h,, —a)
Chpy=———; (6.77)
h
C — miMHa NpOEKIMU HAKJIOHHOTO ceyeHusd, npuaumMaemas no CII 63.13330
=
~

Chw

¢

+ Ob +OswtOpw

Pucynox 9 — Cxema ycuiuii npu pacuere Kej1e300eTOHHBIX )J1eMEHTOB ¢ BHEIIIHUM apMHUPOBAHUEM
W3 KOMIIO3UTHBIX MAaTepPHAJIOB M0 HAKJIOHHOMY CeYeHHI0 Ha JIeliCTBHE MoNnepeYHbIX CHJI

rie Ny, — BPICOTA HAKICHKH MONEPETHOTO XOMYTa;

AfW _ omaab CCYCHUA IMONCPCYHOr'0 XOMyTa U3 KOMIIO3UTHOT'O MaTCpHUaJia,

R,,— PacueTHOE 3HAYCHUE COMPOTHBICHUS PACTSIKCHHIO M3 KOMIO3MTHBIX MaTepHanon
IIpU pacyere MPOYHOCTH CEYEHUM, HAKIOHHBIX K IPOJOJIBHOM OCH DIJIEMEHTA,
MPUHUMAEMOE PABHBIM

R, =075R, <0,004E, (6.79)

a TpU YCWJIEHUU B BHJIE ABYX- WJIM TPEXCTOPOHHUX XOMYTOB — C YYETOM JOIMOJHUTEIHHOIO
YCJIOBHS

R <7:14Ry, (6.79)
Yia— KOX((UIIMEHT HAJIEKHOCTH TIO CHETUICHUI0, TPUHUMAEMBbI PaBHBIM:
y KL E _g75 6.0
T 1190R, T Y (6.80)
L. - s dekTuBHAS THHA aHKEPOBKU, MM
23300
Lt B (681)
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N —yKCco CI0EB MOJIOC MONEPEYHOr0 XOMYTA;
k1 _ko03(dUIUeHT, yUUTHIBAIOIINA MPOYHOCTh OETOHA

2
k=(01R,)s (Ry,- 5 MIla); (682)

k2 _K03((UIMEHT, YUUTHIBAIONIUI CXeMy YCHJICHHS, TPUHUMAEMbI paBHBIM

- 1L TPEXCTOPOHHUX XOMYTOB!

K hfw - I—f
2= hfw ; (6.83)
- 1Sl ABYXCTOPOHHHMX:
h, —2L,
2= h— (6.84)
fw

B dopmynax (6.79) u (6.80) snauenne R; cremyer ompenemsits mo dopmyine (5.1), B KOTOpOid

3Ha4yeHue koddduimenta ) s, npuHUMAIOT paBHbIM 1,0.

[Mapamerpsr Gopmyn (6.80) — (6.82) cnexyer nmpuHUMATh Kak Oe3pa3MepHbIC BEIHMYUHBI, a UX
YHCJIOBbIC 3HAYCHUS: B MM - TEOMETPHUYECKHE XapakTepucTuku u B MIlla — mpoyHOCTHBIE H
negopMarmoHHbIE XapaKTEePUCTUKH .

6.4.4 Tlpu pacyere M3rudOaEMBbIX AJIEMEHTOB MO0 HAKJIOHHBIM CEUEHHUSM Ha JIEWCTBHE TOMEPEUHBIX

cuJI B ycsioBuH (6.75) cienyer npuHUMAaTh
Quut Q= 25R,bh, (6.85)

6.4.5 [Ipu mpoeKTUPOBAHWU YCHIICHUSI HAKJIOHHBIX CEYEHUH CIIeIyeT 0O0ecrieunBaTh COOII0ICHNE
YCIIOBHSI

Qu+Q = 05R,bh, (6.86)

6.4.6 Pacuer xei1e300€TOHHBIX DJIEMEHTOB 10 HAKJIIOHHBIM CEUYEHUSIM Ha JEHUCTBUE M3rHOaroInx
MOMEHTOB CJICJTYET TPOBOIUTH U3 YCIOBHUS

MM, +M,,+M,, (6.87)

rae M — MOMEHT B HAakJIOHHOM CEYEHUHM ¢ JIMHOM mnpoekiuu C Ha TPOAOJBHYIO OCh

JJIEMEHTA, ONPEAEISIEMBIM OT BCEX BHELIHUX CHUJI, PACIIOJIOKEHHBIX 110 OJHY CTOPOHY
OT PacCMAaTPUBAEMOTr'0 HAKJIIOHHOTO CEYCHMS;

Ms — MOMEHT, BOCIIPUHMMAacMbIi IIPOJOJIBHOM CTAJILHOM apMarypoH, IEepeceKaroliei
HAKJIOHHOE CEUECHHUE;

Mgy — MOMEHT, BOCIPUHUMAEMBII IIONEPEYHON CTAJIBHOM apMaTypoH, IE€pPEeCEKarolleH
HAKJIOHHOE CEUECHHUE;

M ¢ — MOMEHT, BOCIIPMHUMAEMBIN MTONIEPEYHON apMaTypod U3 KOMIIO3UTHBIX MaTEpHaJIOB,
NIEPECEKAIOIEN HAKJIOHHOE CEYCHHUE.

3HaueHust MOMEHTOB Ms u Mgy cienyer onpeaenats no CII 63.13330, a 3HaueHMEe MOMEHTa

M 1o bopmyre:
M= 0,5QyC . (6.88)
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Pac4yer no npeaebHbIM COCTOSSHUAAIM BTOPOM IPYNIIBI

6.5. Pacuer no o0pa3oBaHuIO TPELUH

6.5.1 Pacuer ycuiIeHHBIX H3THOAEMBIX KEJIe300€TOHHBIX 3JEMEHTOB IO 00pa30BAHUIO TPEIIUH
CIIelyeT MMPOBOJUTH U3 YCIIOBHS:

M>M_ (6.89)

crc
rae M — wsrubaromuii MOMEHT OT BHEIIHEW Harpy3Kd OTHOCHUTEIBHO OCH, HOPMAJIBHOM K ITIOCKOCTH
JCWCTBUS. MOMEHTa M TPOXOIAIICH Yepe3 LEHTP TSKECTH MPUBEICHHOTO IOMEPEYHOTO
CEUEHUS DIIEMEHTA;
Myc — wm3rubaromuii MOMEHT, BOCHPHHHMAEMbI HOPMAJIBHBIM CEYEHHEM OJJIEMEHTa B MOMEHT
00pa3oBaHMs TPEUTUH.

6.5.2 N3rubaromuii MOMEHT M¢rc IpH 00pa30BaHUU TPEIIMH B OOIIEM CITydae CIEAYyeT ONpeessiTh
1o AehOpMaIMOHHON MOJICIIH - U3 PEIICHUsI TIPEICTABICHHBIX B TyHKTax 6.3.5 — 6.3.8 cucreM ypaBHeHUH
IIPU OTHOCUTENBHBIX JehopMaIusix OCTOHA &y max Y PACTIHYTOU TpaHU 3JIEMEHTA OT JACWCTBUS BHEITHEH
Harpy3kd, paBHBIX MPEACTbHOMY 3HAUEHUIO TPU PACTSDKEHUU &yyt . LIpU ITOM  pacyeTHBIE
XapaKTePUCTUKU MaTepUaIOB IPUHUMAIOT JUIsI IPEAETbHBIX COCTOSIHUM BTOPOM TPYIIIbI, a 3HAYCHUE &bt it
MIPU HEMPOIOJDKUTEILHOM JeicTBUU Harpy3ku paBHbiM 0,00015.

6.5.3 Jlns 31eMeHTOB MPSMOYTOJBbHOTO, TaBPOBOTO WJIM JIBYTaBPOBOI'O CEUYEHHUS C apMaTypoil,
PAaCIOJIOKEHHON y BEpXHEH M HIDKHEW TrpaHedl, MOMEHT O0pa30BaHUS TPEIIMH C yY4E€TOM HEYNPYTHX
nedopmaruii pacTaHyTOro O€TOHa JOMYyCKAaeTCsl OomNpeneniarTh no ynpomeHHoi meronuke CIT 63.13330 -
o ¢hopmyIe

Mcrc = R)t,seerI + Nex’ (690)

rae Wy — ynpyromiaacTH4eCKMii MOMEHT CONPOTHBIICHUS CEUEHMs Ul KPaWHEro pacTsSHYTOro BOJOKHA
OeroHa;
ex — PAacCTOSHUE OT TOYKH MPUIIOKEHUS MPoaosbHOM cuiibl N (pacmoiokeHHON B LIEHTPE TAKECTH
MIPUBEJICHHOTO CEYEHUS DJIEMEHTA) JI0 SIPOBOM TOUYKH, Hanbosiee yJaleHHOW OT pacTSHYTOU
30HBI, TPEIIUHOOOPA30BaHNE KOTOPO MTPOBEPSIOT.
B dbopmyne (6.90) 3HaK «UTIOC» MPUHUMAOT MPH CKHUMAIOMICH MpoaoapHOi cuime N, “muHyc” -
IIPU PACTIATUBAIOLLIEH CHUJIE.
JI1st KOHCTPYKITUH ¢ MPSMOYTOJIbHOM, TABPOBOW M JIByTaBpOBOHM (hopMaMH MOMEPEUHBIX CEUCHUM
3HaueHre Wy Ipy JIeiICTBUM MOMEHTA B IIJIOCKOCTH OCH CUMMETPHH JIOITYCKAETCs IPUHUMATh PABHBIM

Wy = Wy, (6.91)
rae ¥ — Kod(QPUIMEHT, MPUHUMAEMBIH 1Mo TabmuIe 5;

Wied — ynpyruifi MOMEHT CONpPOTHUBIIEHUS IPUBEICHHOIO CEYEHMs 110 PACTIHYTOW 30HE CEeueHUs,
OTIpeIeNIIEMBIN B COOTBETCTBUH C yKa3aHUAMHU T1. 6.5.4.

Ta6numa 5
®dopma ceyeHus Koadpdpuuuent y
[IpsiMOyTOJIBHOE 1 TaBPOBOE C MOJKOM, PacIoI0KEHHON B CHKaTOM 30HE 1,3
TaBpoBo€ ¢ MOIIKOH, PACTIONIOKEHHON B PACTAHYTOH 30HE:!
-npu b, /b < 2 nesapucumo or otwomenus h, /h 1,25
-npu b, /b>2u h, /Th>0,2 1,25
‘Hprf/b>2th/h<0,2 1.20
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rac

JIByTaBpoBOE cuMMeTpHYHOE (KopoOdaTtoe):

~mpu bl /b =D, /b < 2 nesasucmmo ot otHowenus h, /h=h! /h 1,30
-npu 2<b//b =D, /b< 6 nesasucnmo ot orxowerms h, /h=h! /h 125
“mpu bl /b=b, /b>6uh, /h=h!/h>02 125
_npn 6<b) /b=b, /b<15u h, /h=h /h<0,22 120
_mpn b} /b=b, /b>15u h, /h=h! /h<0,2 115

/ .
JIByTaBpoBoe HecummeTpuunoe pu Dy /D < 3:

-npu b, /b < 2 nesapucumo or orwomenus h, /h 1.30

-npu 2< b, /b <6 nezasucumo or otnomenns h, /h 1,25

-mpu b, /b>6u h,/h>01 1,25
TlByTaBpoBoe HecummeTpraHoe ipi 3< b /b < 8: 125

-npu b, /b < 4 nesapucumo or orromenus h, /h

—mpu b, /b>4 uh, /h>0,2 1.25

-mpu b, /Ib>4 u h, /h<0,2 1,20
TlByTaBpoBoe Hecummetpianoe pn b /0> 8:

-mpu h; /h>0,3 1,35

-mpu h, /h <03 1.30

Obo3nauenust:

b u h - mmpuna pebpa u BbicoTa ceueHus;
b, u h, - mupuna u TonMHa MOJKK, PACTIONOKEHHON B PACTAHYTOW 30HE CEUECHHUS;

/ / . .
by u h; - mmpuHa U ToNIIMHA MTOJNKH, PACTIONOKEHHON B CKATOM 30HE CEUCHHS.

6.5.4 MomenT conpotuBieHuss Wreq U PACCTOSIHUE €, OTIPENIEIISIOT 10 (hopMyIam:

I
_ red .
Wy =22t

Yi
e _Wred

 Ag

lred — MOMEHT HWHEpPUUU TPUBEICHHOTO TOMEPEYHOTr0 CEYEHUsI OTHOCUTENIBHO €ro
LEHTpPA TSKECTHU, ONPEAETAEMbI C Y4ETOM BHEIIHEH apMaTypbl U3 MOJIUMEPHBIX
KOMITO3UTOB

lg =1 +la+la+la; (6.94)

(6.92)

(6.93)
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I 1 .1 u | , — MOMEHTBI HMHEPLHH CEUCHHI COOTBETCTBEHHO OETOHA, PACTSIHYTOW CTaJbHOU
apMaTyphbl, CKAaTOM CTaJIbHOM apMaTypbl U BHEIIHEH apMaTypbl U3 KOMIIO3UTHBIX
MaTepUaloB OTHOCHUTENIBHO ILIEHTPA TSKECTU IPUBEACHHOIO IONEPEUYHOIO
CCUCHUS;
Ajeg —TUIOMATb  CEYCHHS  MPUBCICHHOIO  MOMCPEYHOrO  CCYCHHsS  DJIEMEHTa,
ompenensiemMas 1mo ¢popmyse

Ag=A+Aac+Aac+Aaqa; ; (6.95)
a v o, —KOIPOUIMEHTHI NPUBEIECHUS CTAIBHOW apMaTypbl M BHENIHEH apMaTypbl W3
KOMITO3UTHBIX MaTePUAIIOB K OCTOHY

a:E—S; af:E—; (6.96)
b b
A A, ASH A, —IUIOLIA/N TIONEPEYHOrO CEYCHHS COOTBETCTBCHHO OCeTOHa, PacCTSHYTOU CTaJIbHON
apMarypsbl, CKaTOH CTAIbHOM apMaTyphl U BHEIIHEW apMaTyphl U3 KOMIIO3UTHBIX
MaTepuasos;
Yt — paccTosiHHe OT Hamboyiee pPacTSIHYTOTO BOJOKHA OETOHA /0 IMEHTpa TAKECTH
MIPUBEICHHOTO MOMIEPEYHOT0 CEYEHUS DIIEMEHTa

_ S
Aw

e Sred — CTaTWYeCKUH MOMEHT IUIOLIAJH MPHUBEICHHOTO MONEPEYHOro CEYCHUs HIIEMEHTA
OTHOCHUTEJILHO HanboJiee pacTAHYTOr0 BOJIOKHA OETOHa.
Jlomyckaercsi MOMEHT comnpoTuBieHHS W OmpenensaTh Oe3 ydeTa CTaIbHOW apMaTypel H
BHEIIIHEH apMaTypbl U3 KOMIIO3UTHBIX MaTEPUAIIOB.

Yi (6.97)

6.6. Pacyer uMpPHHBI PACKPBITHS TPEIIMH, HOPMAJIBHBIX K NPOAOJILHOH 0CH 3JIeMeHTAa

6.6.1 Pacuer mupuHBl pacKpbITUS TPELIMH, HOPMAIBHBIX K MPOJOJIBHON OCH 3JIEMEHTa, CIEIyeT
npoBoauth 1o ykazaHusM CII 63.13330, mpuHMMas B pacuETHBIX 3aBHCHMOCTSIX T€OMETPHUYECKHE
XAPAKTCPUCTHUKU CCUCHUSA 3JICMCHTA C YUCTOM BHCHIHCTO apMUPOBAHWA KOMIIO3UTHBIMU MaTCprUaIaMU.

6.7. Pacuer no nepopmanusim

6.7.1 Pacuer xene300€TOHHBIX 3JIEMEHTOB IO MPOrudam cienyer Ipou3BOIUTH 1o ykazanusm CII
63.13330 1 TOIIOIHUTENBLHEIM IIOJIOKEHUAM 110. 6.7.2 1 6.7.3.

6.7.2 Ilpu pacueTe yCHJIEHHBIX 3JIEMEHTOB IO MPOTrHbaM YIPOIIEHHBIM CIIOCOOOM B PAaCUYETHBIX
dopMynax TreoMEeTpHYECKHE XapaKTePHCTHKH CEYEHHUS OJIIEMEHTA CIEAYeT OINpeleNsiTh C Y4eTOM
BHEIIIHETO apMHUPOBAHUS KOMIIO3UTHBIMHM MaTepHajaMH, a 3HaueHue Kod(p(UIMEHTA MPHUBEICHUS
BHEITHEW apMaTypsl K OCTOHY ¢, TIPH pacdeTe BBICOTHI CKATOM 30HBI 3JIEMEHTA IPUHUMATh PABHBIM:

E,

o = = (6.98)
b,red
6.7.3 KpuBH3HY YCWIEHHBIX 3JEMEHTOB Ha OCHOBE HEIUHEHHOH nedopMalMOHHON MOIeTH
CIIeIyeT OMpEeesaTh U3 pelIeHUs MPUBEICHHBIX B MyHKTaxX 6.3.5 — 6.3.8 cucrem ypaBHenuii. [Ipu sTom
IUIE  DJIEMEHTOB C HOPMAJIbHBIMM TpPEIIMHAMH B pPACTSHYTOW 30HE HampsHpKeHHE B apMaType,
nepeceKaromiell TpPeIrHBL, ONPeNesIAoT o (GopMyIie
- JUIsl CTAJIBHOW apMaTyphbl:
o, _ Bty (6.99)
Vs
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1

yg=l-——"—, (6.100)

Eq.cre

1+08—=

&y
e &g o OTHOCHTEIIbHAS nedopmaiinsi pacTSIHYTONH apMaTypbl B CEUCHHH C TPCUIMHON cpasy Mocie
00pa30BaHKs HOPMAJIbHBIX TPEIINH;

&g — YCPCIHCHHAs OTHOCHTCIbHAS nedopmMalust pacTAHYTOW apMaTyphl, MEPECEKAOIICH TPEIIUHBI,

B PaCCMaTpUBAacMOU CTaJIMM pacyeTa;
- JUIsl BHEILIHEN apMaTypbl U3 KOMIIO3UTHBIX MaTEpUasOB:

E
Ow = n ; (6.101)
Vi
1
7 :1——8 , (6.102)
1+0,8 fk,crc

€ 1
TI€ &g qo— OTHOCUTENbHAs Ae(popManus BHENIHEH apMaTypbl B CEYEHHH C TPELIMHOM Cpasy IOCIe

00pa30BaHMs HOPMAILHBIX TPEIIUH;
£ — YCPEIHEHHAsl OTHOCUTENbHAs e(opMaliis BHEIIHEH apMaTypbl U3 KOMIIO3UTHBIX MaTepUAJIOB.

7. Keje300eToOHHbIE KOHCTPYKUMH C TPeIBAPUTEIbLHO HANPSKEHHOH apMaTypoii,
YCWIeHHbIe BHEIIHUM APMHPOBAHUEM U3 KOMIIO3UTHBIX MATEPUAJIOB

7.1. O01Me MoJI0KEeHHS

7.1.1 3naueHne IpeaBAPUTEIBLHOIO HANIPSDKEHUS B apMaType, PACIONOKEHHONW B PacTIHYTOM MpHU
JKCIUTyaTallil 30HE CEYEHUs JIeMeHTa (OCHOBHOM pabouell apMaTypsl), cleiyeT NPUHUMAaTh PaBHBIM
MPOEKTHOMY 3HAYEHHUIO HAYaJbHOTO HANpsOKEHUS, CHWKCHHOMY Ha 3HAYCHHE MOJHBIX CYMMAapHBIX
norepsp, onpenensiemoe o CIIT 63.13330.

7.1.2 Tlpu onpefeneHUH MPEIBAPUTEILHOTO HAIPSHKEHHSI B apMaType MOJIHbIE CYMMAapHBIE IIOTepU
cnenyet npuHUMaTh He MmeHee 100 MITa.

7.1.3 Ilpu OTCYTCTBMM TPOEKTHBIX JAaHHBIX IPEABAPUTEIBHOE HANpsDKEHUE B apMmarype He
YUUTBIBAIOT.

Pacuem no npedenvHbvim cOCMOAHUAM NEPBOIL ZPYRNbL

7.2 PacyeT MmO MPOYHOCTH HOPMAJILHBIX C€YEHUI MO NMpeeJbHbIM YCHINAM

7.2.1 Tlpu yuere HAYaIBHOTO HAIPSKEHHO-IE(HOPMUPOBAHHOTO COCTOSHUS MPEABAPHUTEIBHO
HaIpPsDKEHHBIX M3TH0aeMbIX 3JIeMeHTOB B popmyiax (6.1) u (6.2) HadanbHble 3HAYCHUST OTHOCHTEIBHOU
nedopmaluu CTAIBHOW apMaTyphl 6‘2 ¥ OTHOCHUTEIHLHOH JedopManiuu cxaToro 6eToHa 6‘8 JOTTyCKaeTCst
OmpeeATh 0 GopMyIIaMm:
M, -N,e&,

g = (g —X) + &g, (7.1)
Ebllred
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&p = E | X0, (7.2)
bl red
rae Np U €,— YCHINC NPEIABAPUTEIHHOTO 00KaThs W €ro SKCICHTPUCHUTET OTHOCHUTEIBHO IIEHTpa
TAXKECCTU HpI/IBe,Z[GHHOI‘O HOHGpG‘IHOFO CCUCHU DJIEMECHTA,

€ ¢ — OTHOCHUTENbHAS IeOpMalKsl IPEABAPUTEILHOTO HATIPSIKEHHS apMATyPBbL.

3HaueHUs Np, €p» Eb1 , lred 1 Xy B opmymax (7.1) m (7.2) cnenyer onpenensats no CII

63.13330.
7.2.2 Pacyer Mo MPOYHOCTH HOPMAJBHBIX CEUCHMH NpPH JACHCTBUU H3THOAIOIINX MOMEHTOB
CIIeyeT TMPOU3BOAUTH COTJacHO TpeboBaHusM pazaena 6.2. [lpu stom B ¢opmynax pasznmena 6.2

o0o3HadyeHus Iuomaned ceueHus Ay M Ay cIeIyeT OTHOCHTh KaK K HampAraeMoi, Tak U K

HEHanpsraeMonl apMaType, a 3Hau€HHs OTHOCUTEIbHON aedopMalvy MpeaBapUTEIbHO HANPSIKEHHOM
apMaTypbl pacTSHYyTOH 30HBI &g ((popmyna (6.15)) mpu BBIYMCIEHHH 3HAYEHHS T'PAHHUYHON BBICOTHI

CKaToi 30HbI 6eTOHA &R CIENYET ONPENEIITH 110 GopMyJie

Rs +400-0
P
Eed = : 7.3
s,el Es (7.3)
rie O g, - IPEIBAPHTEIIBHOE HANPSIKEHNE B apMAType C yUETOM BCEX HOTEPb U ) o) = 0,9; 400 -5 MlIla.

7.3 PacyeT 1Mo MPOYHOCTH HOPMAJIbHBIX CeYeHHI HA OCHOBe HeJIMHEIHOM JAedopMannoOHHOI
MO/IeJIH

7.3.1 Ilpu pacyere 1Mo MPOYHOCTH HA OCHOBE HEIMHEHHOU Ne(OpMALMOHHON MOJENU YCUIIHS U
neopManuu B CEYCHUH, HOPMAJIBHOM K NPOJIOJIBHON OCH 3JIEMEHTA, ONPEIEISIOT COINIACHO yKa3aHHSIM
pazznena 6.3 1 JOMOTHUTEIBHBIX yKa3aHHU myHKTa 7.2.2 (pucyHok 10).

Pucynox 10 — PacyeTHasi cxeMa HOPMAJIBHOTO CeYeHHS NPeABAPUTEIbHO HANPAKEHHOT0
7eJ1e300€TOHHOI0 3J1eMEHTA ¢ BHEIIHUM aPMHPOBAHHEM U3 KOMIIO3UTHBIX MaTepHaJIoB
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7.3.2 Jlns kene300€TOHHBIX DSJEMEHTOB C TPEABAPUTEIBHO HANPSHKEHHOH apMaTypoit
’KecTKocTHBIe xapakrepuctuku Dj (i, - 1,2,3) B ypaBHenusx (6.47) — (6.49) cnenyer ompenensTs 1o
bopmynam:

Dy, = Z Abizbzxi Evy + Z Aq'Z;q' Eyvg +Z As'zszxi EqVs +Z AszkaEf ; (7.4)
i j i K

D,, Z I[,y,Ebvb,+ZAqZZ Eqvy +ZA§Z AV +Z AuZ (7.5)
D12 Z Ablsz|Zby|Ebvb|+ZA‘slzs>quyJ ES]VS]+Z'%ZSXIZ$VIE V +Z Aszkaz Efr (7 6)

Dy; = Z A Zig BV + Z Aizsxj Esjvsj + Z AZg Egvg + Z AsZwEy; (7.7)
D23 = Z Abizbyi Ebei + Z Asizsyj Esivsi +Z ASiZsyi Esivsi +Z AszfykEf ; (7-8)
Dy = Z AEv, + ZAq Eyvg + ZAﬂ Egve + Z AwE;, (7.9)

e As, Zsi, Zsyi, Og— TUIOIIAb, KOOPIAMHATBI IEHTPA THKECTH I-TO  CTepKHS HampsraeMoun
apMaTypsl U HalpsDKEHHUE B HEM,
£g— OTHOCHTENbHAA zxg@opMaum I-T0O CTEp)KHS HampsraeMoil apmaTypsl OT
JACUCTBUA BHCUIHCHU HAI'PY3KU;
Eg — Momynb yIpyrocTs i-ro CTEpIKHS HallpsiracMoi apMaTyphl.
7.3.3 3aBUCUMOCTbD, CBSI3bIBAIOIYIO HAMIPSDKEHHSI U OTHOCUTENBHBIC Ie(OpMAaLIUU MPEABAPUTEIHHO
HaMpsLKEHHOM apMaTyphl ClielyeT IPUHUMATh B BUJIE:

=Egvg(eg +€4i), (7.10)
Tle &g — OTHOCUTENbHAs JAeopMalys MPEABAPUTENHHOTO HANPSHKCHUS apMaTrypbl, OmpesenseMas ¢

Y4E€TOM IOTEPH IIPEIABAPUTEILHOIO HAIPSKEHUS.

Pacuem no npedenvHvim cOCMOAHUAM 6MOPOIL ZPYyRNb

7.4. Pacuer 1o o0pa3oBaHUIO TPELIUH

7.4.1 Pacuer npenBapUTEIbHO HANPSHKEHHBIX M3rHOaeMbIX JIEMEHTOB MO0 0Opa30BaHMIO TPEIIUH
clenyeT MpOBOIUTH 10 pazaeny 6.5 u nonosautensHo 1o 7.4.2wu 7.4.3.

7.4.2 N3rubaromuii MOMEHT M¢rc IpH 00pa30BaHUU TPEIIMH B OOIIEM CITydae CIEAyeT ONpeesiTh
mo jaeopMaIlMOHHONW MOJENIH - W3 PEHICHHWs cucTeMbl ypaBHeHuit (6.47) — (6.49) ¢ ompeneneHueM
’KECTKOCTHBIX Kod(pduuueHtoB mo ¢opmynam (7.4)-(7.9) npu OoTHOCHUTENBHBIX nedopManusix OeToHa
&ot,max Y PACTSIHYTOM TpaHU dJIeMEHTa OT JCHCTBUS BHELIHEH HAarpy3KH, paBHBIX NMPEAETbHOMY 3HAUEHUIO
IIPU PACTSKEHUU &yt it . [IpU ’TOM pacueTHbIe XapaKTEePUCTUKN MaTEPUATIOB MPUHUMAIOT JUISl TPEAETbHBIX
COCTOSIHUM BTOPOH TPYIIIIBL.

7.4.3 JInst 5IE€MEHTOB TPSIMOYTOJIBHOTO, TaBPOBOT'O WJIM JIBYTaBPOBOTO CEYCHHS C apMaTypoH,
pacIoyOKEHHON Y BepXHEW M HIDKHEH IpaHeil, MOMEHT 0Opa30BaHUS TPEUIMH C YY4ETOM HEYNpPYTux
nedopmaruii pacTIHyTOTO OETOHA TIOMYCKAETCSl OMPEEATh M0 YIPOIIEHHONH METOIUKE TI0 popMyIie

= R, «W, +Pe, |, (7.11)

Iie e, =@, +f —PACCTOAHME OT TOUKM NPHIOKEHUS YCHIHS NPEABAPUTEILHOTO obxarust P 1o
AIpOBOM  TOUYKM, HauOoiee  yJaJeHHOM  OT  pacTSHYTOH  30HBI,
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TPEUIMHOOOpa30BaHNEe KOTOPOI MPOBEPSIOT;
€, — TO e, JI0 ICHTPA TSHKECTU NMPHBECHHOTO CCUCHH;

[ —pacCTOSHUE OT LIEHTPA TSHKECTH MPUBEICHHOIO CEYEHUS 10 IPOBOM TOUKHU

r o Ve (7.12)

Aved

B dopmyine (7.11) 3HaK <«quIHOC» NPUHUMAIOT, KOT/[d HANIPABICHHA BPAIICHUs MOMEHTOB Pe, u

BHCIIHETO 1/13r1/16a10mer0 MOMCHTa M IMPOTUBOIIOJIOXXHBI; «MHUHYC» — KOI'lda HAlIPpaBJICHUSA COBIIAarOT.

Buauenust W, , W,y 1 Ared OIPEAENSIOT COTACHO 10 pasneny 6.5.

JInst IpsIMOYTOJIBHBIX CEYEHMM U TaBPOBBIX CEUEHUM C IIOJIKOM, PACIOJIOKEHHOU B CXKATOU 30HE,
3HaueHne W, Opu JeHCTBMM MOMEHTa B IIOCKOCTH OCH CHMMETPHH [JOIYCKAeTCs ONPEleNsaTh II0
dopmyie (6.92).

7.5 Pacuer no pacKkpbITHIO TPEeIIMH, HOPMAJIBLHBIX K NPOA0JILHOM 0CH dJ1eMEeHTAa

7.5.1 Pacuer mmpuHbl pacKpbITUS TPEIIMH, HOPMAJIbHBIX K MPOJOJIBHON OCH 3JIEMEHTA, CIEAYET
npoBoauTh 1o ykazanusM CII 63.13330, npuHuMMass B pacyeTHBIX 3aBUCHUMOCTSAX T€OMETPUYECKHE
XAaPaAKTCPUCTHUKU CCUCHUSA 3JICMCHTA C YUCTOM BHCHIHCTO apMUPOBAHWA KOMIIO3UTHBIMU MaTCprUaIaMU.

7.6. Pacuer no nepopmanusim

7.6.1 Pacuer jxene300€TOHHBIX 3JIEMEHTOB C MPEIBAPUTEIBHO HAIMPSDKEHHOM apMaTypoil Mo
nporubam cieayer npoBoauTh o CIT 63.13330 ¢ yderom ykazanuii paszmena 6.7 Hacrosmiero CBoja
MIPaBUII.

8. KoHcTpykTHBHBIE TPEOOBaAHMS

8.1 JHns obecriedeHuss O0€30MAaCHOCTH M OSKCIUTYaTallMOHHOM MPUTOJHOCTH KOHCTPYKIIMH,
YCUJIGHHBIX BHEIIHUM apMHpPOBAaHUEM U3 KOMIIO3UTHBIX MAaTepHalioB, HEOOXOJUMO BBIOJIHATH
KOHCTPYKTHUBHBIE TPEOOBaHUS, U3JI0KECHHBIE B HACTOSIIEM pa3/elie.

8.2 He nomyckaercs mpsiMON KOHTAKT YTIJIEBOJIOKHA 3JIEMEHTOB YCHIJICHUS U CTalIbHBIX JIEMEHTOB
KeNe300€TOHHBIX KOHCTPYKIIUH.

8.3 He pomyckaercss HakjeuBaTh JJIEMEHThl YCWICHHS Ha BHYTPEHHHX yriax (B MecTax
nepeceueHus 0aNoK, CTHIKOB CTEHOK U MOJIOK OaloK H 1p.).

8.4 Hakreiika 2JIeMEHTOB YCWJICHHS HA OCHOBaHUE C TPEIIMHAMH IMUPUHOU pacKpeiTus 6osee 0,2
MM HE JOIYCKaeTCsl.

Hp nMedaHue — B stom CiIydyac¢ TpPCIIUMHBI JOJIKHBI OBITh 3aMHBCHHUPOBAHBI B COOTBCTCTBUU C
yKa3aHUsIMU TyHKTa 8.27.

8.5 IlepeceueHue >IIEMEHTOB YCUJICHHS JOIMYCKAETCS TOJBKO MPU OOECICYCHHH WX B3aUMHOTO
CLICTIJICHUS ITyTEM CKJICUBAHHSL.

8.6 YCTpoiCTBO CHCTEMBI BHEITHETO apMUPOBAHUS U3 MHOTOCIOMHBIX KOMIIO3UTHBIX MaTEPHAIIOB
Ha TOPU3OHTAJIBHBIX TTOBEPXHOCTSIX B MPOJIOJILHOM M MOMEPEYHOM HAIMPABJICHUSX CIEIyeT MPOU3BOIUTH
MyTeM T[OCJIEeI0BAaTENIbHOTO MOCIOMHOrO0 HAKJIEUBAHUS DJIEMEHTOB YCUJICHHS MOOYEpEeAHO B JABYX
HaIPaBICHUSX.

8.7 Ilpu yctpoiicTBe 000WM W XOMYTOB M3 CETOK, XOJCTOB M JPYIMX TKAHBIX MaTepUATIOB B
MOTICPEYHOM HAIPABIICHUU U TIPH UX 3aru0e uepe3 YIribl KOHCTPYKIIUU Ha YTJIax HE0OXOIUMO BBITTOTHUTH
dbacku ¢ qmuHoM KaTeta He MeHee 20 Mwm, 160 ranTens ¢ paanycom He menee 20 MM (pucyHok 11).

8.8 JlomycTumoe 3HaueHHMe paauyca 3aruba IpH HaAKIEHKe JIAMHHATOB TMIPH YCUJICHUHU
KPUBOJIMHEWHOHN TOBEPXHOCTH JIEMEHTOB CIIEyeT MPHHUMATS 110 JAHHBIM IIPON3BOIUTEIIS.
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a>2 cm R>2 cm

Pucynox 11 — IloaroroBka yrjioB KOHCTPYKIIUM Nepe/l HAKJIEHBAHUEM CETOK, X0JICTOB M IPYruX
TKAHBIX MATEPHAJIOB

8.9 Uucno c1oeB MHOTOCIONHOTO KOMITIO3UTHOTO MaTepHajia CHCTEMbl BHEIIHEr0 apMHpPOBAHUS
ClIelyeT OTpaHUYMBATh B 3aBUCUMOCTH OT CHJIBI CLIETIJIEHUS! KOMIIO3UTHOTO MaTepuaia ¢ MOBEPXHOCTHIO
O0eTOHHOTO OCHOBaHUS. PekoMeHayeMoe KOJIMYECTBO CIIOEB CIeAyeT MPUHUMAThH: JJIs JJaMHHATa — He
Oosee Tpex, AT CETOK, XOJICTOB U APYTUX TKAHBIX MAaTEpUAIIOB — HE OoJjiee MATH.

8.10 IllupuHy >71€MEHTOB YyCHMJIEHHMs BHENIHEro momepeuydoro apmuposanus Wi cremyer

npuHuMath He MeHee 50 MM um He Oonee 600 MM, mIar HakJEeHKH B CBETY JJIEMEHTOB YCHJICHUS

TIOTIEPEYHOr0 apMUpoBanus S¢ - He MeHee W, U He Golee MeHbIIero 3Hadenus u3: Ny /2; 3w, .

8.11 MakcumanbHOE pacCTOSIHUE B CBETY MEKIY JIE€MEHTaMHU YCUJICHHsI BHELTHETO MPOJI0JIBHOTO

apMHUPOBAHUs U3TMOAEMOr0 DJIEMEHTA Sf g CIEAYET NMPUHUMATH He OOJice MEHBIIEro 3HAYCHUS W3:

0.2L; 5h, roe L - mponer n3rubaeMoro 3JeMeHTa WM YIBOCHHBIN BBUIET KOHCOJM, N — BbICOTA CEYCHUS
M3rubaeMoro 3JIeMeHTa.

8.12 PaccrosiHre OT Kpasi 3JIEeMEHTa YCHJICHHsI BHEITHETO MPOJI0JIEHOTO apMHUPOBAaHUs 10 OOKOBOM
rpaHl HM3rU0AEeMOro JIJIEMEHTa CIIEAYeT MPHHUMATh PaBHBIM 3HAUCHHUIO 3AIIUTHOTO CIJIOS CTAJbHOU
apMaTypbl YCHIIMBAEMOI'0 3JIEMEHTa, HO He Oosee 20 MM.

8.13 IIpu ycuneHnn pacTIHYTOW 30HBI M3THOAEMOT0 AJIEMEHTA MEPBBINA CIOW AJIEMEHTa YCUIICHUS
B IIPO/IOJILHOM HAIPAaBJICHUU CIIEAYET 3aBOAUTH B CXKATYIO 30HY (HEpa3pe3HbIe AJIEMEHTHI) WIH B 30HY, /1€
NEHUCTBYIONINE YCUITUS HE MPUBOIAT K 00pa30BaHHIO TPEUIUH (CBOOOJHO OMEPTHIE AJIEMEHTHI), a KaKIbIH
MOCJICAYIOIIUI CIIOH ciienyeT oope3ars He onmke 150 MM 00pe3a mpeapiaymero cios (pUCyHok 12).

DJeMeHThl YCHIICHUS TOJDKHBI OBITh 3aBelleHbl 32 HOPMAJIbHOE K MPOAOJIBHOW OCH YCHIIMBAEMOTO
JJIEMEHTa CeueHHe, B KOTOPOM WX YYUTHIBAIOT C PACUETHBIM CONMPOTUBJICHHEM Ry , Ha JIMHY, MM, HE
MEHBIIYI0, YEeM:

(8.1)

HO He MeHee, yeM Ha 100 MM - mpu MpOoYHOCTH OETOHA OCHOBaHMs Ha cxkatue 6osee 25 MIla, u Ha
150 mwm - ipu mpouHocTu 6eToHa meHee 25 MIa.
[Tapametpsr hopmyiast (8.1) - 6e3pa3mepHbie BETHYHHBI, a YUCIOBOE 3HaYEHHE t; - B MM.
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a - cBOOOHO OMEPTHIH DJIEMEHT; 6 - HEpa3pe3HOH dJIECMEHT
Pucynok 12 - 'YcnijieHne pacTssHyTOM 30HBI JJIeMEHTA

8.14 Jlna oOecrieueHusi aHKEPOBKH OSJEMEHTOB  YCHUJICHHUS JIONYCKAaeTCS  YCTPONCTBO
JOIIOJIHUTCIBbHBIX MEXAaHUYCCKUX erHJ’IeHI/Iﬁ CTaJIbHBIMHU IIJIACTHHAMH, 3aBCACHUC JIaMHWHATOB, XOJICTOB,
CETOK M IPYTUX TKAHHBIX MAaTEPUAIIOB B Ma3bl B OETOHE, YCTPOHCTBO XUMUYECKUX aHKEPOB.

8.15 Ilpu ycuieHuH HOPMaJIbHBIX CEUEHUH U3 pacueTa MO W3THOAIONIMM MOMEHTAaM 30HBI, TIE

JecTByIOIasl pacueTHas IONepeyHas Cujia TMPEBbIIIAeT 2/ 3Qb, KOHI[bl 3JIEMEHTOB YCWJICHUS B

MPOJOJLHOM HAaNpaBlIeHUH I MPEAOTBpAIICHUsS OTCIOCHUS CIEAyeT aHKepOoBaTh MPUKIEHBAHUEM
TPEXCTOPOHHUX XOMYTOB WJIH CIIONTHBIM 00EPTHIBAHHUEM B TIONIEPEUYHOM HAMPABICHHH.

8.16 JlnuHy HaxJE€CTKM NpU CpalIMBAaHUM HJIIEMEHTOB YCHUJIEHUS IO JUIMHE B MPOJOJIbHOM
HampaBlIGHUW WU TPH yCTPOWCTBE OO0OWM CllelyeT MNPUHUMATh MO YyKa3aHUSAM MPEATPUSTHUS-
M3TOTOBUTENSI WM ONpPENeNsTh HUCIbITaHuAMU. [lpu 3TOM mpu ycTpoiicTBe 000iM [IMHY HaXJIECTKU
PEKOMEHIyeTCsl IPUHUMATh HE MeHee, ueM 150 MM.

Jlis ogHOHANpaBlIEHO APMUPOBAHHBIX 3JIEMEHTOB YCWJICHHS CpalllMBaHHE CIeAyeT MPOBOJIUTH
TOJILKO B HallpaBJICHUU apMHUPOBAHUS JIEMEHTA YCUIICHHUS.

Haxnectku crnemyer pacrmojaraTh «Bpa30eXKy» M KpOME TOro Uid 3JIEMEHTOB YCHUJICHUS B
MPOJI0JILHOM HAMpPAaBJICHUH — B 30HaX C HAUMEHBUIUMHU YCHIIMSIMU B KOMIIO3UTHOM MaTepuase.

HcnpiTanus o0pas3ioB ¢ y4aCTKOM CTHIKA 3JIEMEHTOB YCHJICHUS MO JJIUHE CJIEeIYeT BBIIOIHATH 110
I'OCT 25.601.

JlivHa HaXJIECTKU JOJHKHA 00ecreynBaTh MPOYHOCTh CEUEHUS AIIEMEHTOB YCUIICHHS CO CTHIKOM HE
HUKE MPOYHOCTU CEUYCHUS O€3 CTHIKA.
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8.17 IlomepeuHble XOMYTHI CJEIyeT HAKJIEWBATh IOBEPX IMPOJOJIBHOIO 3JIEMEHTA YCHJICHUS.
BeprukanbHble nomnepedHble XOMYTHI CIEAYET BBINOJIHATh U3 LEIBHOTO OTpE3Ka 3JEMEHTa YCHUJICHMS
(pucyHok 13), HaKJIIOHHBIE IONEPEYHBbIE XOMYTHI — U3 JBYX OTpPE3KOB, CTHIKYEMBIX Ha HWXKHEH
MOBEpXHOCTH Oaku (pebpa O6anku) (pucyHok 14).

8.18 Ilpu ycuieHHn HOPMAIbHBIX CEYCHUH M3TMOAeMbIX OAJOUHBIX KOHCTPYKIMHA M PeOPUCTHIX
IUIUT CETKHU, XOJICTBl U JIPYrHe TKaHble MaTepHaibl U YIY4IICHHs UX aHKEPOBKHM M NPEAOTBPALICHUS
OTCJIauBaHU 3alIUTHOTO cI0 O€TOHA PEeKOMEHAyeTcsl 3arudaTh Ha OOKOBBIE MOBEpXHOCTH Oanku Ha 100
MM (pucyHok 15).

8.19 Cxemy ycWJEHHS MXECTKMX Y3JIOB KOHCTPYKLUUH DPEKOMEHIYeTCs IMPHUHUMATh COIJIACHO
pucyHky 16.

8.20 Ilpu ycwiieHUM IUIMT, U3rHOaeMbIX B JABYX HAlpaBJICHUSX, BHayale ClelyeT NMPHUKIEHBATh
JIEMEHTHl YCWJICHHUS BJOJIb JUIMHHOM CTOPOHBI IUINTHI (PUCYHOK 17). DiIeMEHTBl YCHIIEHUS CIenyeT
NPUHUMATh U3 OJTHOHAIPABJICHHBIX JIJAMUHATOB, CETOK, XOJICTOB U APYIHX TKAHBIX MaTEpPHAIIOB.

8.21 Jlma KOHCTPYKIHM, SKCILTyaTUPYEMBIX B YCJIOBUSIX TMEPEMEHHOW BIIAXKHOCTH, SJIEMEHTBI
BHEIITHETO apMHUPOBAHUS JODKHBI OBITh BBIMTOJIHEHBI TAKUM 00pa3oM, 4TOOBI 00ECTIeYUTh BO3MOKHOCTh
MUTpalMK IapoB BJIaru U3 Tejaa OeToHa.

8.22 Ilpu ycuiIEeHUM KOHCTPYKIMH, SKCIUIyaTUPYEMBIX B YCIOBHMSX IOCTOSHHOW BIaKHOCTH
(BHYTpU IIOMEILEHUs), AONYCKAeTCsl HaKJIEHMBaHWE JIAMUHATOB, CETOK, XOJCTOB M JPYIHX TKaHHBIX
MaTepHaJoB M0 BCEH MOBEPXHOCTU OCHOBAHUSI.

[Tpu 3TOM 000¥MBI KOJIOHH CIIEyeT pacrnoyiaratb He Oymke 20 MM 10 TIEPEeKPBITHS.

8.23 [Ipu ycuneHuH CKaThIX KOHCTPYKIUH ITyTeM ycTpoiicTBa 000iM B ONIEPEYHOM HAIpaBICHUH
00OMMBI ClIeTyeT YCTaHABJIMBATh MO BCEH BBHICOTE KOHCTPYKITUM.

OO6o0iMBI KOJIOHH PEKOMEHYETCSl YCTPauBaTh HEMPEPHIBHO 1O BCEH UIMHE KOJOHHBI (PUCYHOK
184) nnu ¢ paspeiBamH 110 BeicoTe (pUCyHOK 180)
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lopuzonmaneustii 3remenm
GHEWHEZO APMUPOGAHUA
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npuKamxu

Pucynok 13 — Cxema yCTAHOBKHM BePTHKAJIbHBIX XOMYTOB B 02JJ0YHBIX KOHCTPYKIUSIX
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Pucynok 14 — CxeMa yCTAHOBKH HAKJIOHHBIX XOMYTOB B 02JI0YHBIX KOHCTPYKIUAX

| sTan Il 3Tan

.
-
A

bx=b+200 m

-

Pucynok 15 — CxeMa yCTAHOBKHM CE€TOK, X0JICTOB M JIPYIMX TKAHBIX MATEePUAJIOB HA
0aJI0YHbIe KOHCTPYKIMU
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Pucynok 16 — Cxema aHKepPOBKH CE€TOK, X0JICTOB U IPYTrHX TKAHBIX MaTepPHAJIOB
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Pucynok 18 — CriocoObl1 ycusieHUs KOJIOHH 000iiMamMu

8.24 OcHoBaHHME YyCHIMBAaEMOHl KOHCTPYKIIMH JIOJDKHO COOTBETCTBOBATh TPEOOBAHUSAM II0
IUIOCKOCTHOCTH (HEPOBHOCTDH TIOBEPXHOCTH HE JODKHA TPEBBIATh 5 MM Ha 0aze 2 M win 1 MM Ha 0a3e
0,3 M); HE UMETh Ie(PEKTOB U 3arpsI3HCHUI.

8.25 OuncTKy MOBEPXHOCTH OCHOBAHHS CJIEAYET MPOBOJIUTH MECKOCTPYHHOM 0OpabOTKOW WU
00pabOTKON METAIUTMYECKUMH IIETKAaMU C TOCIEAYIOIIeH BBICOKOHAIIOPHOW MPOMBIBKOM BOAOH (IOX
nasineHreM He Menee 1,0 MITa).

8.26 Ilpu Hanmuumu pa3pyiieHus (OTCIOSHHS) 3aIIUTHOTO CI0si 6eToOHa OOHAXEHHYIO apMaTypy
CIeNyeT OYHUCTUTh OT TPOAYKTOB KOPpPO3HMH, 00padoTaTh €€ mpeoOpa3oBaTeieM pIXKAaBUYUHBI U
paiMEpHBIM COCTABOM U IIOCJIE 3TOT0 BOCCTAHOBHTD 3AIIUTHBIN CIIOM OETOHA PEMOHTHBIMU CMECSMH.

8.27 Tpemunsl ¢ packpbiTueM 6osee 0,2 MM clieyeT 3aMHBEKTHPOBATh HU3KOBSI3KMM COCTAaBOM Ha
OCHOBE JIMOKCHUJIHBIX CMOJ, TPEIIMHbI C MEHBIIMM PACKpBITUEM JOMYyCKAaeTCs 3aTUpaTh PEMOHTHBIMHU
CMECSIMU.

8.28 B cimydae HECOOTBETCTBUS IMOBEPXHOCTH OCHOBaHMS TpeOoBaHMAIM 8.24 10 TIIOCKOCTHOCTH,
YUYaCTKH MOBEPXHOCTH CJIEIYET BHIPOBHAThH C IPUMEHEHHEM PEMOHTHBIX CMECeH .

8.29 Menkue nedekTsl (CKOJBI, PAaKOBUHBI, YTIIYOJCHHS 1O 5 MM) CIEIyeT YCTPaHUTh C
NPUMEHEHHEM PEMOHTHBIX CMecell JHMOO COCTaBOB Ha OCHOBE SIMOKCHIHBIX CMOJ C HaIlOJHHUTEIEM
(MOJIOTBHIM KBaplIEBbIM MIECKOM), KPYIIHbIE 1e()EKThI - C IPUMEHEHUEM PEMOHTHBIX CMECEH.

8.30 Ilepen HaHeceHMEM Ha OCHOBaHME IEPBOTO CIIOS a/re3MBa MOBEPXHOCTh OCHOBAHUS CIIEIyeT
MPOJYThH CKATHIM BO3AYXOM.

3ampenaercss HAHOCUTD aIr€3UBBI HA 3aMEP3LINE WX MOKpbIE TOBEPXHOCTH OCHOBAHUSI.

8.31 VYcraHOBKY cHUCTEMbl BHEUIHETO apMHpPOBAaHUS M3 KOMIIO3UTHBIX MAaTEpHallOB CIEAYeT
BBITIOJIHATH MPU TEMIIEpaType OKpyxkaromei cpensl B auanasone ot 5°C mo 35°C mpu Temmeparype
OeToHa ocHoBanus Bhle 5°C ¥ BblllIe TeMIEpaTypsl TOUKH pockl Ha 3°C.

8.32 Ilocne ykmaaKH MOCIETHETO CIOS 3JIEMEHTOB YCWJICHHS Ha UX MOBEPXHOCTH JIOJKEH OBITh
HaHECEH (PMHUIIHBINA CJION aJre3nBa.
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8.33 Bpemst BBIACPIKKH AJIsi OTBEPXKICHHS aAre3UBOB CICAYET IPUHUMATh HE MeHee 24 JacoB Npu
temneparype Bbiie 20°C u He meree 36 yacos npu Temneparype ot 5°C go 20°C.

8.34 Anroput™m BBINOJHEHHS pabOT MO YCWJICHUIO WM BOCCTAHOBJICHHUIO >KEJIE300€TOHHBIX
KOHCTPYKIIMH BHEIIHUM apMUPOBAHNEM U3 KOMITO3UTHBIX MaTEPUAJIOB IIPHUBEICH B MIPUIOKEHNH b.
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[Ipunoxenne A
OcHoBHbBIE OyKBEeHHbIE 0003HAYEHUS

Ycuius oT BHEHNIHMX HATPY30K U BO3IeHCTBMH B MONEPEYHOM CEYeHHH IJIeMEHTA
M — n3rubaromuii MOMEHT;
N — mpoosibHas cuia;
Q — nomnepeunas cuna.

XapakTepucTUKH MaTepUAJIOB
Ron— HOpMaTHBHOE CONPOTHBIICHHE OETOHA OCEBOMY CXKATHIO;

Ro,Roser — pacueTHOe compoTHBIIEHHE OETOHa OCEBOMY CHKATHIO JJIsl MPENEeNbHBIX COCTOSHHMA
COOTBETCTBEHHO MEPBOM M BTOPOU Ipym;

Rot;n— HOpMaTHBHOE CONPOTHUBJICHUE OETOHA OCEBOMY PACTSIKEHUIO;

Rot;, Rotser — pacueTHble COMPOTUBIEHUS O€TOHA OCEBOMY PACTSDKCHHIO IS MPEACIIbHBIX
COCTOSIHMM COOTBETCTBEHHO IIEPBOM U BTOPOM I'PYIIIL;

Rsav— pacyeTHOe CONpOTUBIIEHUE MONEPEUHON CTANbHON apMaTyphl pacTsHKEHHUIO;
R — pacueTHOe CONpOTHBIIEHUE CTATbHON apMaTyphbl CKATUIO Ul NIPEIENbHBIX COCTOSIHUN
IIEPBOH TPYIIIIBL;
Ep— HauvanbHbIM MOYIb YIPYTOCTH OETOHA IIPU CXKATUU U PACTSKECHUHU;
Es— Moayne ynpyroctu ctaibHON apMaTyphl;
€00, Epto— IPEACTIbHBIE  OTHOCHTENbHbIE  AedopManuu  OGETOHAa  COOTBETCTBEHHO  IIPH
PAaBHOMEPHOM OCEBOM C3KAaTUU U OCEBOM PACTSKCHUM;
€ — OTHOCHUTEIBbHBIE 1eOpMalUU CTAIBbHON apMaTyphl IPU HAIPSXKEHUHU, paBHbIM R,
E: ., E; — HOPMaTHBHOE 1 PaCUETHOE 3HAYCHHE MO/ YIIPYTOCTH KOMIIO3UTHOTO MaTepUaa;
R; ,, R; — HOPMaTHBHOE M PACICTHOE COMPOTUBJICHUE PACTSKEHHIO KOMITIO3UTHOTO MaTepraa;
R, — DPacueTHOE 3HAYECHHE CONMPOTHBICHWA KOMIO3HTHOTO MaTepHana PacTKEHUIO MpH

pacucTe MpoOYHOCTU CG‘IGHHﬁ, HaKJIOHHBIX K HpOI[OJII:HOI\/'I OCH 3JICMCHTA,

E+ ut pacueTHOe 3Ha4YeHHE NPEENbHBIX OTHOCHUTENBHBIX JedopManuii  KOMIO3UTHOIO
Marepuaia Mnpu pacTsKEHUU.
I'eomeTpruyecKkue XapaKTepUCTHKH
b— mmpuHa NPSIMOYTOJILHOTO CEUYEHHS; IIUPHHA peOpa TABPOBOTO M IBYTABPOBOTO CCUCHHIA;
br, b't— 1mmMpuHA MOJKKM TaBPOBOTO M JBYTABPOBOTO CEYCHUN COOTBETCTBCHHO B PACTSHYTOW U
Cc)KaToi 30HAX;
h— BbICOTa IPSAMOYTOJILHOTO, TABPOBOTO U IBYTABPOBOI'O CCUCHHUIA;
ht, h't— BbICOTa TOJNKK TaBPOBOTO W JBYTaBPOBOI'O CCUCHHMU COOTBETCTBEHHO B PACTSIHYTOW U
CXKaTOM 30HAaX;
8,8 — paccTosHHE OT PAaBHOJCUCTBYIOIICH YCWJIMH B TPOJOJIBHOW CTaJIbHOW apMaType 0
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OmKaiiiel TpaHu CeUeHUS; ‘
pabouast BHICOTA CEYCHHMSI, paBHas COOTBETCTBeHHO h-a u h-a ;
BBICOTA C)KATOU 30HBI OCTOHA,

X
OTHOCHUTEJIbHAS BBICOTA CXKATOM 30HBI 6CTOHa, paBHad E ,

paccTosiHuE MEXy XOMYTaMH, U3MEPEHHOE T10 JJIMHE 3JIEMEHTA;
HKCLEHTPUCUTET MPOAOJIBHOM CHiibl N OTHOCHTENBHO LIEHTPA TSXKECTU NPUBEAECHHOTO
CEUCHHMSI, OTIPENICIIIEMBIi C YIETOM yKa3zaHuil 4.2.6;

PACCTOSTHUS OT TOYKH MPHUIIOKEHUS MPOA0JIbHOM criibl N 10 paBHONEUCTBYIONIECH YCUITUIA
B apMaType COOTBETCTBEHHO Su S;

IUTOIIAN CeYEHUS MPOJIOJIbHON CTaIbHON apMaTypbl COOTBETCTBEHHO SU S;

IUIOIIA/b BCEro OETOHA B MONEPEYHOM CEUCHUH;

IUIOIIA/b CEYEHUs1 OETOHA CHKATON 30HBI;

[Tnomans ceyeHus: 6eToOHa PACTIHYTON 30HBI;

IJI0LIaAb IPUBEACHHOTO CEUEHUS DIIEMEHTA;

MOMEHT WHEPIIUH IPUBEACHHOIO CEUEHUS AIEMEHTA OTHOCUTEIBHO €T0 LIEHTPA TAKECTH;
IJIOLIAb CEYEHHS ITPOIOJILHOM apMaTypsl U3 KOMIIO3UTHOTO MaTepHala;

IJIOUIa/lb CEYEHUSI TONEPEYHOI0 XOMYTa U3 KOMIIO3UTHOTO MaTepuaa;

MOMCHT CONIPOTUBJICHUA CCUCHUA SJICMCHTA JJIS1 KpaﬁHGFO PACTAHYTOT'O BOJIOKHA,
BBICOTA HAKJIEHKH IMOIIEPEUYHOT0 XOMYTa U3 KOMIIO3UTHOI'O MaT€purajia.
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ITpunoxenue b

AJITOPUTM BBINOJHEHHUS PA0OT MO YCHIEHUI0 UJIH BOCCTAHOBJICHUIO KeJ1€300eTOHHBIX
KOHCTPYKILHIi BHEIIHUM apMUPOBAHUEM U3 KOMIIO3UTHBIX MaTEPHAJIOB

— [ OL-OFOMMT COMMONTOO-S

3 YpaneHue paspyleHHoro 6eTtoHa u 3arpsisHeHuin, npuaaHve
eToH LLIEpOXOBATOCTU MOBEPXHOCTH, CINAXUBAHUE YITOB U 06eCnbinvBaH1e

KoHTpornb kayecTBa NOBEPXHOCTU: KOre3noHHasi MPOYHOCTb, BNAXXHOCTb
Hanuyme HepOBHOCTEW, TPELLUMH U NMPU3HAKOB KOPPO3UK

—|MaTepVIaJ'IbI ana cuctemMmbl BHELWWHEro apMmmnpoBaHnAa N3 KOMMO3UTHbIX MaTepmanoa|

[MoaroToBka U 04MUCTKA NOBEPXHOCTU MaTepmanal

3aroToBka No pasmepy 1 NpoBepKa Hanuuns nedekTos|

— YcuneHne KOMNO3UTHLIMU MaTepuanamm |

——{ HaHeceHune aareavsa Ha GeTOH |

NamuHaTsbl ——{ HaHeceHve agreamsa Ha namuHaThl|

—— YcTraHOBKa 3eMEHTOB YCUneHus |
———CeTku, X0NcTbl M Apyrue TKaHble Matepuansi|

— HaHeceHwe rpyHTOBKM Unu LUNaKNeBkn |

—| HaHeceHne cMonbl HU3KOW BA3KOCTU (NpanMepHbIv cn0|7|)|

—— YcTaHoBKa XONCTOB, CETOK U APYTUX TKaHbIX MaTepuanos|

—— MponuTka MaTepnana ycuneHus (NoKpbIBaIOLLMI Coit) |

— KoHTponb kayecTBa pa6oT (nepea, BO BPeMsi U NOCIe UX BbINONHeHusl) |

KayecTBO NpvMeHsieMbIx MaTepuarnos (CTaHA4apTHbIA TECT MaTepUanoB CUCTEMbI
BHELLUHEro apMmMpoBaHusi

KoHTponb ycnosui paboT (MpoYHOCTb 6eTOHa, HEPOBHOCTU, YCIIOBUSA
OKpy>KatoLien cpegbl 1 T.4.)

KoHTpornb kayecTBa BO BPEMS U MOCNE BbINOSHEHNS paboT (HanpasreHue
apMMpOBaHMs, NONOXeHne, pasmep, HEPOBHOCTU, aAre3unsi, Hanmyme nycToT)

L OTAenoYHble paboTbl (MO HEOGXOAMMOCTH) |

I_ 3awuTa oT BO3AENCTBUSA NOBbILIEHHbIX TEMMEpPAaTyp, OTKPLITOrO MiaMeHu,
ynbTpadroneToBoro n3nyyeHus
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