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MuHHUCTEpCTBA CTPOUTENBCTBA M IKHIIHMIIHO-KOMMYyHalIbHOrO xo3siictBa Poccuiickoit ®eneparnu (MuHCTpOit
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5 3APETUCTPUPOBAH ®enepallbHBIM areHTCTBOM IO TEXHUYECKOMY PETYIMPOBAHWIO W METPOJIOTHH
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6 BBE/JIEH BIIEPBLIE

B ciryuae mepecMoTpa (3aMEHBI) HITH OTMEHBI HACTOSIIIETO CBOJIA MTPABHIT COOTBETCTBYIOIIEE YBEIOMIICHHE OyIeT
OMYOJIMKOBAHO B YCTAaHOBJIICHHOM mopsiake. COOTBETCTBYOMAs MH(GOPMAIIHs, YBEIOMICHHE U TEKCTHI Pa3MEIIAIOTCS
TaKKe B MHAOPMALMOHHON CHCTEME OOIIEro IMOJB30BAHMSA - Ha OQHMIIMAIBHOM caiiTe paspaborunka (MHHCTPOI
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Hacrosimit cBox npaBuin pa3paboTaH ¢ y4eToM 00s3aTeNIbHBIX TPeOOBaHHWH, YCTaHOBJICHHBIX B DenepalbHbIX
sakoHax oT 27 mekabps 2002r. N 184-®3 "O rtexumueckom peryaupoBanuu”, or 30 mexadps 2009r. N 38403
"TexHHUYeCKHIl pEnIaMEeHT O OE30MacHOCTH 3IaHMH M COOPYXKEHHH" W CONCPKUT TpPeOOBaHUS K pacueTry M
IPOEKTUPOBAHUIO YCHJICHUS WM BOCCTAHOBJIEHHS KOMIIO3UTHBIMH MaTepHallaMd OCTOHHBIX M JKeJIe300€TOHHBIX
KOHCTPYKIMH 31aHUH U COOPY)KEHUH pa3IMyHOro Ha3HAUYCHHUSL.

CBox mpaBun paspaboraH aBTOpckuM kosuiekruBoM HUMIKB mm.A.A.I'Bo3meBa - mHctuTyra OAO "HUI]
"CrpoutenbctBo” (a-p TexH. Hayk T.A.Myxamenues, kaun. texd. Hayk J[.B.Ky3eBaHoB - pasmenst 1-8; kaHxa. TexH.
nayk C.M.MBaHoB, kauia. xuM. Hayk B.P.®amukman, umk. H.B.®arkymmnn) u 3A0 "Tpuana-Xoaguar” (1-p TexH.
Hayk A.AIllunuH, xanaumpatel TexH. Hayk J[.B.Kapryso, B.A.ITmenuunsiit), 3A0 "XK "Kommo3ut" (MHX.
T.K.JIaryma), npu yaactua OAO Pocuano (urx. FO.I'. Tkauyk), OO0 "Om-Cu bayxemu" (umxk. A.A.Monapyc), OO0
"BAC® Crpoutenbhbie cucremsr” (nuxk. C.A.Betnos).

1 O6snacTh npuMe He HUA
1.1 Hacrosiumii CBOJ MpaBHJ PaCHPOCTPaHsETCS HA I[POCKTUPOBAHHE YCHUJICHWS WM BOCCTaHOBIICHHS
KENe300CTOHHBIX KOHCTPYKIHMH 3IaHUi W COOPY)KCHUH pa3MYHOTO HA3HAYCHHS MYTEM YCTPOICTBA CHCTEMBI
BHEIIHETO apMHUPOBAHUSl KOMIIO3UTHBIMH MarepuallaMd M3 TEPMOPEaKTHBHBIX aJre3MBOB, apMHPOBAHHBIX
YITIEPOIHBIMU MM CTCKISIHHBIME BOJIOKHAMH.
1.2 CBox mpaBuJl yCTaHABJIMBAEeT TPEOOBAHMS K PAaCUETy JKEIC300CTOHHBIX KOHCTPYKIUH, YCUJICHHBIX HJIU
BOCCTaHOBJICHHBIX CHCTEMaMH BHCIIHETO AapPMUPOBAHMS KOMITO3UTHBIMH MaTepualaMd M IMPOCKTHPOBAHUIO

VKa3aHHBIX CHUCTEM [UIS YCHJICHHS HWJIHM BOCCTaHOBIICHHS IKEIE300€TOHHBIX KOHCTPYKUMH H3 TSDKEIOro H
MEJIKO3epHHICTOr0 OETOHOB, Ha KOTOpBIE pacipoctpaustorces Tpedosanus CIT 63.13330.

2 HopMaTHBHBIE CCHLIKH

B HacTosieM CBOIE MPaBUII UCIIOJIB30BAHbI HOPMATHBHBIE CCBIJIKM Ha CIICAYIONIE JOKYMEHTHI:

T'OCT 25.601-80PacueThl UCIBITAHUS HA TPOYHOCTh. METOIBI MEXaHHMYCCKUX UCITBITAHUN KOMITO3HIIMOHHBIX
MAaTepHaoB C TOJMUMEPHON Matpurieli (KOMITo3uToB). MeTom MCIBITAHMS MIOCKHX 00pas3iioB Ha PacTsDKEHHE TPH
HOPMAJIbHOM, MIOBBINICHHON U MOHMXEHHOM TeMITepaTypax

T'OCT 6943.17-94CrexnoBosokH0. Tkanu. Herkarbsie MaTeprasbl. MeTO ONpeAeIeHUsI IMPUHBI X [UTHHBI

T'OCT 6943.18-94CrexnoBoiokH0. Tkanu. HeTkaHbie MaTepruaibl. MeTO I OpeaeIeHHsI TOIIMHbBI

I'OCT 9550-81TnactMaccel. MeTobl OnpezeneHust MOIY/Isl YIIPYTOCTH TIPH PACTSDKEHHUH, CKaTUU M U3rnoe

T'OCT 11262-80 Liactmaccsl. MeTO HCTIBITAHKS Ha PACTSDKCHHE

I'OCT 14759-6%Kneu. Meron onpezesieHusI IPOUYHOCTH IIPH CABHIE

T'OCT 15173-70 Ilmactmaccel. MeTox oOmpeaeieHHust CpeaHero Kod(dhuimeHTa JHHEHHOrO TEIIOBOIO
pacumpeHust

T'OCT 17624-201%¢cronbl. YIbTPa3sByKOBOM METO OMPEACACHHS IPOYHOCTH

I'OCT 18105-201Gberonst. IIpaBuia KOHTPOJIS U OLEHKA POYHOCTH
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I'OCT 18616-801nactmaccel. MeToa onpeneneHus ycaaku
T'OCT 22690-88beronsl. OnpencicHie MPOYHOCTH MEXaHHIECKMMH METOAaMH HEPa3PyIIAOIIErO KOHTPOJIS

T'OCT 22904-93KoHcTpyKiHH xene300eToHHbIe. MarHUTHBIH METOJ| ONPEAEIICHHS TOIIIHBI 3aIMTHOTO CIIOS
O€TOHa U PACIIOI0KEHUS apMATYpPhI

T'OCT 24297-2013Bepudukanvst 3aKyrIcHHOW MpoayKinu. QOpraHu3aus MPOBEIACHHUS U METOAbI KOHTPOJIS

I'OCT 26433.1-8Cucrema obecriedeHns: TOUHOCTH T€OMETPHYECKUX [1apaMETPOB B CTPOUTENLCTBE. [IpaBuia
BBIITOJTHEHUS U3MEPEHHN. DIIEeMEHTHI 3aBOJICKOTO H3TOTOBJICHUS

T'OCT 27271-87Marepuainsl JakOKpacodHbIe. METo1 KOHTPOJISI CPOKa TOHOCTH
T'OCT 28570-90berorbl. MeTOaBI ONMPEACIICHHUS IIPOYHOCTH 10 00pa3iamM, 0TOOPaHHBIM U3 KOHCTPYKITHI
I'OCT 28780-90Knen nonumepHbie. TepMUHBI U ONIpeAEIeHUs

T'OCT 29104.1-91 Tkauu TexHHYCSCKHE. METOmBI ONPEACICHUs JUHEHHBIX pPa3sMEpOB, JIMHCHHOHW W
[IOBEPXHOCTHOMW IJIOTHOCTEN

T'OCT 29104.2-9Ikanu TeXHHYIECKHE. METO I OIPEaCIACHHS TOJIIMHBI
I'OCT 31937-201Bpaanus u coopyxenus. [IpaBuia obciieoBaHnss 1 MOHUTOPUHIA TEXHUYECKOTO COCTOSIHUS

I'OCT 32618.2-2014 Ilnactmaccel. Tepmomexanuueckuii amamm3 (TMA). UYacte 2. OmnpexpeneHue
Ko3(hUIIMEHTa INHEHHOTO TEMIOBOTO PACIIMPEHHS M TEMIIEPATYPhI CTEKIOBAHUS

T'OCT 32943-2014Marepuaibl Ui 3alMThl 1 PEMOHTa OCTOHHBIX KOHCTPYKIHi. TpeOOBaHMs K KICEBBIM
COEIMHEHUSIM 3JICMEHTOB YCHJICHHS KOHCTPYKIU I

T'OCT 54257-2010* HanekHOCTh CTPOMTENIBHBIX KOHCTPYKIIHMH M OCHOBaHMi. OCHOBHBIC ITOJIOKCHHUS H
TpeOOBaHMS

* BepositHO, onmbka opuruHana. Ciemyer untats. [OCT P 54257-20103a¢ch u masee mo Tekcty. - [Ipumedanne
M3rOTOBUTEINS 0a3bl TAaHHBIX.

T'OCT P 53778-20103manust u coopykenus. IlpaBuna oOCIeIOBaHHS W MOHHUTOPHHIA TEXHHYECKOTO
cocrosinus. O0ume TpedoBaHus

T'OCT P 54559-2011Tpydsr u getasd TPYOOIPOBOIOB M3 PEAKTOILIACTOB, apPMHUPOBAHHBIX BOJIOKHOM.
TepMHUHBI U OMpEAEICHUS

I'OCT P 55135-2012IInactMaccel. Juddepennuanshas ckanupyromas kaaopumerpus (ICK). Yacts 2.
OmnpezeseHne TeMITEpaTyphl CTEKIOBAHUS

CII1 63.13330.2012CHull 52-01-2003FcToHHBIC U JKEI€300€TOHHBIC KOHCTPYKITHH. OCHOBHBIC ITOJOKECHUS"

Ipumevanue - Ilpu TONB30BAHWHM HACTOSIIIMM CBOJOM TMPABUI IEIECOO0OPa3sHO MPOBEPUTH JCHCTBUE
CCBUIOYHBIX CTaHIapTOB (CBOJOB TpaBWi W/Min KiacCH(DUKATOPOB) B HWHQOPMAIMOHHON CHCTEME 00IIero
MOJIb30BaHUS - Ha O(QUMIHMATBPHOM caliTe HalMOHANBLHOTO opraHa Poccuiickoii denmepaliuu Mo CTaHIApTU3AIUU B
cetn VHTEpHET WM TIO €XErogHO H3JaBaeMoMy HHGOPMAIlMOHHOMY YyKasaTento "HalmoHalbHBIC CTaHIApTHI',
KOTOPBIA OIMyOJMKOBAaH IO COCTOSHUIO Ha 1 SHBaps TEKyIIero rojia, W MO BBITYCKAM €XKEMECSYHO H3IABAEMOTO
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HHQPOPMAIIMOHHOTO yKa3aTels "HalnuoHanbHbIe CTaHAAPTHI" 332 TEKyHMil ron. Eciu 3aMeHEH CCHUIOYHBIN CTaHIApPT
(moKyMeHT), Ha KOTOPBIH MaHa HEeAaTHPOBAHHAS CCHUIKA, TO PEKOMECHIYETCS MCIIONB30BAaTh MCHCTBYIOIIYIO BEPCHIO
9TOro CTaHaapTa (TOKyMEHTA) C y4eTOM BCeX BHECEHHBIX B JaHHYIO BEPCHIO M3MeHeHMI. ECITM 3aMeHeH CChITIOUHbI
cranmapt (TOKyMEHT), Ha KOTOPBIN JaHa JATHPOBAaHHAs CCBUIKA, TO PEKOMEHIYETCS WCIIONB30BATH BEPCHIO 3TOTO
cranjapra (TOKyMEHTA) ¢ YKa3aHHBIM BBIIIIE TOJOM YTBEp:KACHUS (MpUHsTHS). Ecau mocie yrBep:KaeHus HaCTOSIIEro
CTaH[IapTa B CCBUIOYHBINM CTaHAApT (IOKYMEHT), Ha KOTOPBIHA JaHa JIaTHPOBAHHAS CCHLIKA, BHECEHO W3MCHEHHE,
3aTparuBamoIce MOJOKCHUE, HAa KOTOPOE JlaHa CChUIKA, TO 3TO IMOJIOKEHUE PEKOMEHIYCTCs MPUMCHSTH Oe3 ydeTa
JAHHOTO W3MEHeHHs. EClM cChUTOUHBIN cTaHaapT (TOKYMEHT) OTMEHEH 03 3aMEHBI, TO TIOJIOKEHHE, B KOTOPOM JIaHa
CCBLJIKA HA HEro, PEKOMEHYeTCsl IPUMEHSTh B 4aCTH, HE 3aTparuBarouieil 3Ty ccbuiky. CBeieHUsI O 1eHCTBUU CBOJIOB
MIPaBUI MOYKHO MPOBEPHUTH B PenepanbHOM HHPOPMALTHOHHOM (DOH/IE TEXHUUECKUX PETIIAMEHTOB U CTaHJapTOB.

3 TepMuHBI U onpe/ese HUSsI

B Hacrosimem cBozje mpaBui npumeneHbl TepMuHbl 1o [OCT P 54559, a Tawke ciemyronpie TEPMUHBI C
COOTBETCTBYIOIIIMMH OIPEACICHHUSIMHU:

3.1 ycunenue xene300eTOHHOM KOHCTPYKIMH: KOMITJIEKC KOHCTPYKTUBHBIX MEPOIPUITHH U TEXHOJIOTUYECKUX
paboT, HaNpaBJICHHBIX Ha MIOBBIIICHUE HECYIIEH CIOCOOHOCTH M SKCILITYaTallHOHHBIX CBOMCTB KOHCTPYKIIHH.

3.2 BoccraHoBIICHHE (PEMOHT) KENe300eTOHHON KOHCTPYKUMHU: KOMIIEKC KOHCTPYKTUBHBIX MEPOIPHUSITHIT U
TEXHOJIOTHYECKUX PAOOT, HANPABJICHHBIX HA BOCCTAHOBJIEHUE HECYIIIEH CIIOCOOHOCTH M 3KCILTyaTallHOHHBIX CBOMCTB
KOHCTPYKIMH, HapyIIEHHBIX BCIIEACTBHE Ne(EKTOB M3rOTOBJICHUS HIIM B IIPOLIECCE €€ DKCILIyaTalllH.

3.3 BHemmee apMupoBaHHME (KEIe300€TOHHOM KOHCTPYKIMM) KOMITO3UTHBIMHA MAaTepHalaMu: YCTaHOBKA
HAaKICUBAHHECM Ha JKEIEe300€TOHHYI0 KOHCTPYKIUIO W3ACIHI 3aBOACKOTO HW3TOTOBJICHHS U3 KOMITIO3UTHBIX
MaTepuaioB (TaMHHATOB) WIJIM MOCIOWHOE HAKICHBAHWE TEPMOPEAKTHBHBIMH a/Ire3WBaMH WM3OCIHH W3
HEMPEPHIBHOTO YITIEPOJHOTO HJIM CTEKISHHOTO BOJIOKHA (XOJCTOB, CETOK M JPYIHX TKAHBIX MAaTEpHAaloB) C
MTOCIIETYIOIIMM OTBEPIKICHIEM U 00pa30BaHMEM OHOCIOWHOTO WM MHOTOCIOHHOTO KOMIIO3UTHOTO MaTepHaa.

3.4 cucTeMa BHEIIHETO apMUPOBAHUS KOMITO3UTHBIMU MaTepuanamu: Cucrema, COCTOsIIAs U3 KIeEeBOro Clos,
00pa30BaHHOTO OTBEPKACHHBIM TEPMOPEAKTHUBHBIM aTre3MBOM, OAHOCIOWHOTO MJIM MHOTOCIIOWHOTO KOMIIO3UTHOTO
MaTepuaia ¥, IPpU HEOOXOIMMOCTH, 3AIMTHOIO CJIOs, OOECICYMBAOIICIO 3alIMTy CHUCTEMBI OT BO3ICHCTBHS
MTOBBIIIEHHBIX TEMIIEPATYP, OTKPHITOTO IIAMEHH, YABTPA(HOIETOBOTO H3ITyICHNS M MEXaHMYECKIX MTOBPEKICHUH .

IIpumeuanue - 3alMTHBIA CJIOM HAHOCAT B COOTBETCTBUM C MPOEKTHOW NOKYMEHTaLMEeW Ha YCHJIEHHE HJIH
BOCCTaHOBJICHHE JKeJI€300€TOHHON KOHCTPYKITUH.

3.5 nmamuHarel: ['0TOBBIC ISl YCTPOMCTBA BHEIIHETO apMHPOBAHWS KOHCTPYKIUH MHOTOCIOMHBIC ITOJOCHI
pa3IMYHONM TOJNUMHBI M LMPUHBI, M3TOTOBJIEHHbIE B 3aBOACKAX YCJIOBMUSIX IyTEM MPONUTKA U TOPSUETO
MIpeccoBaHUS.

IIpumedanus

1 JlamuHaTBl W3rOTaBJIMBAIOT B BUIC ITOJIOC HJIM ITIJIACTHH pa3anH0171 JUIMHBI, NIMPUHBI W TOJIIMWHBI, KakK
npaBuJIO, OAHOHAIIPABJICHHO apMUPOBAHHbIX.

2 B TeXHU4YeCKOW JOKYMEHTAIIMH OTIACIBHBIX H3TOTOBUTEIICH BMECTO TEPMHUHA “TaMHHAT" YIIOTPEOJISIOT TEPMUH
"mamens",
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3.6 asieMeHTHI yeuieHus: JJaMMHATHI MM UX YaCTH, WIM YaCTH W3JCIUN U3 HEMPEPHIBHOTO YITICPOTHOTO HIIA
CTEK/SIHHOTO BOJIOKHA (XOJICTBI, CETKM W JpPYIWE TKAHBIE MaTepHalbl), Pa3IMYHOM [UTMHBI W IIHPHHBI,
MOATOTOBJICHHBIC JIJISl HAKIICUBAHUSI HA OCHOBAHHE KEJIC300€TOHHON KOHCTPYKIIUH.

3.7 anre3uB (tepMopeakTHBHBIN): Kiesipii cocTaB M3 TEPMOPEAKTHBHOM CMOJIBI Il HAKIEHKH JAMUHATOB I
MPOMUTKA M HAKIEHKN U3/IEIUI U3 HEMPEPHIBHOTO YIIIEPOIHOTO I CTEKITHHOTO BOJIOKHA (XOJICTBI, CETKU U JIPYrHe
TKaHBIC MaTEPHAIIbI) HA OCHOBAHHE JKENIC300e TOHHON KOHCTPYKIIUH.

HpI/IMeLIaHI/Ie - HO,H TEPMOPCAKTUBHLIM aATC3MBOM B HACTOAIICM CBOJAC IMPAaBUJI MIOHUMAIOT aATre€3uB Ha OCHOBC
OIIOKCUIHBIX CMOJI.

3.8 npaiimep: Matepuall, IPUMEHACMbIH IS MPEABAPUTCILHONW MMOATOTOBKA OCHOBAHHS JKEIC300CTOHHOU
KOHCTPYKLMHU Mepe] HAHECEHUEM are3nBa.

3.9 ocuoBanue (Kene300eTOHHOM KOHCTPYKIUK): [IOBEPXHOCTD KENE300€TOHHON KOHCTPYKIIMH, Ha KOTOPYIO
HAKJICUBAIOT JIAMUHATHI WM H3/IENUS U3 HEMPEPHIBHOTO YIIIEPOJHOIO HIIH CTEKISIHHOTO BOJIOKHA (XOJICTBI, CETKU U
Ipyrre TKaHble MaTepHajbl) MPH €€ YCHICHWHU WIIH BOCCTAHOBJICHMH BHEIIHWM apMHPOBAHHUEM W3 KOMITO3UTHBIX
MaTepUaoB.

4 Ooume TpedOBaAHMS

4.1 TIpoekTHPOBAaHUE YCUJICHHUS MJIM BOCCTAHOBIICHUSI KeJIe300€TOHHBIX KOHCTPYKI[UI ClieMyeT MPOBOAUTEL HA
OCHOBE Pe3yJIbTaTOB UX HATYPHOTO 00CIIEA0BaHMS ¥ TOBEPOYHOIO pacyera.

4.2 B pesynpraTe HAaTypHBIX OOCIEIOBAHUN JODKHO OBITh YCTaHOBJIGHO: COCTOSIHHE KOHCTPYKIIHH,
TEOMETPHUUECKHE pa3Mepbl KOHCTPYKIMH, apMHPOBaHUE KOHCTPYKLUI, TPOYHOCTh OETOHA, BUI M KIAcC apMaTypsl U
€e COCTOSIHHME, MPOTrHObl KOHCTPYKUUH, PAcIOJIOKEHHWE TPEIMH W IMIMPHUHA UX PACKPBITHS, Pa3Mepbl M XapakTep

ne()eKTOB ¥ TIOBPEKIACHUH, IEHCTBYIOIE HArPY3KH, CTATHYECKAs CXeMa KOHCTPYKIIHA.

HarypHuslie 06cienoBanus cieayeT mpoBouTh ¢ yuetoM TpeboBanmii TOCT 31937, 'OCT 17624, 'OCT 22690,
I'OCT 22904 1'0CT 28570 I'0OCT 18105I'OCT P 53778.

4.3TloBepouHbIE pacyeThl KOHCTPYKI[UHU CIIEYeT MPOBOUTH HA OCHOBE MPOSKTHBIX MATEPHATIOB U PE3YJIbTATOB
HaTypHBIX 00cienoBanuii u ¢ yderom tpedoBanunii CIT 63.133301 I'OCT 54257.

4.4 PacyeTHbIC CXEMBI IIPU MPOBEACHUN TOBEPOYHBIX PACUCTOB CJICIYECT MPUHUMATH C YICTOM YCTaHOBJICHHBIX
(PaKTHIECKUX TEOMETPHYECKHX PAa3MEPOB M KOHCTPYKTHBHBIX OTKIOHEHHH OT MPOEKTa B OTAEIBHBIX 3JIEMEHTax

KOHCTPYKIIMU U UX COCAUHCHUAX.

4.5T]pn npoBeneHNH MOBEPOYHBIX PAaCUETOB JOJDKHBI OBITh YITEHBI JAE(EKTHl M MOBPEKICHUS KOHCTPYKIIHH,
BBISIBJICHHBIC B IIPOIECCE HATYPHBIX 00CIICIOBAHMIA:

- CHHIKCHUE MPOYHOCTH;
- MECTHBIC TTOBPEXKIICHUS WITU Pa3pylLIcHHS OCTOHA;
- 0OpBIB apMaTypHI,

- KOppO3us apMaTyphl,
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- HapyLIeHHWEe aHKePOBKYU U CLCIICHHs apMaTyphl ¢ OETOHOM;
- 00pa3oBaHME U PACKPBITHE TPEIIMH U JIPYyTHeE.
4.6 TToBepouHbIe pacyeTsl CIeLyeT MPOBOIUTH 0 HECYICH clIOCOOHOCTH, edopManysiM U TPEIMHOCTONKOCTH.

4.7 Ha ocHOBE NOBEPOUYHBIX PAcyUeTOB CIEIYeT YCTAHOBUTH IIPUTOAHOCTb KOHCTPYKLUHH K DKCIUTyaTalluH,
HEOOXOIMMOCTb UX YCHJICHUS NIIH MOJIHYIO HEIPUTOJHOCTD KOHCTPYKIIHH.

JUis KOHCTPYKLHI, HE YIOBJICTBOPSIOIMX TPCOOBAHUSM IMOBEPOYHBIX PACUCTOB IO SKCILUIyaTAllMOHHOM
MIPUTOTHOCTH, JOIYCKAaeTCs HE IMPEAyCMaTpUBAaTh yCHIICHUE, €CTTH (PAKTHYECKHE TTPOTHOBI IPEBBIIIAIOT OMYCTHMBIC
3HAYCHHsI, HO HE MPEHATCTBYIOT HOPMAILHOW O3KCIUTyaTallMH, a TakKe eCIU (JAKTHYCCKOE PACKPBITHE TPCIIMH
MpEBHILIAET JOMYCTUMBIE 3HAUE€HHUS], HO HE CO3/Ia€T OMACHOCTU Pa3pyIICHUSI.

4.8 JlomyckaeTcs TpPH BOCCTAHOBJICHHM KOHCTPYKIMM HE TMPOBOAWTH IOBEPOYHBIC pACUYCTHI IO
9KCIUTYyaTallHOHHOW TIPUTOAHOCTH, €CIIM TIIePEeMEIICHHUS W IIMPHHA PACKPBITHUS TPEIMH B CYMECTBYIOMMX
KOHCTPYKIUSX TTPH MAaKCHMAIBHBIX (PAKTUYCCKUX HATPY3KaX HE MPEBOCXOIAT JOMYCTHMBIX 3HAYEHWUU, a YCHIHS B
CCYCHUSIX DJIIEMCHTOB KOHCTPYKIMHM OT IPOCKTHBIX HArpy30K HE MPEBBINAIOT 3HAYCHUW YCUIHMH OT (haKTHuYecKd
JIEWCTBYIOIIMX HArPYy30K.

4.9 CucremMa BHEIIHEr0 apMHUPOBaHUS KOMIIO3UTHBIMH MaTepHaJaMH I0JDKHA OoOeclieYnBaTh BKIIOYEHUE B
paboTy COCTaBHBIX YAacTe CHCTEMBI M WX COBMECTHYIO pal0OTy C YCHJIMBAaeMOM WM BOCCTaHABIMBAcMOU
KOHCTpPYKIUEH.

4,10 MUHHMAQJIBHO NONMYCTHMBIN (PAKTHYECKHI KiIacec OETOHa IO IPOYHOCTH HAa CXKATHE CYIICCTBYIOLICH
KOHCTPYKIMHU, YCHJIMBACMOW WM BOCCTAHABJIMBACMON BHCIIHUM apMHUPOBAHHEM M3 KOMIIO3HTHBIX MaTCpHAaJIOB,
JIOJDKEH COCTaBJISITh HE MEHee!

- B15 - npu ycuneHnn n3run6aeMbiX KOHCTPYKIHA;
- B10 - mpu ycHIIEHUH CKAThIX KOHCTPYKLHH.

4.11 He nmomyckaercs NMPOBOAWUTH YCHJICHHE JJICMEHTOB C KOPPOIMPOBAHHOW CTAJILHOW apmaTypoit 0e3
YCTPAHCHUS IPUYUH U IPOAYKTOB KOPPO3HUH.

He pexomeHayeTcst IpOBOJAUTh YCUJICHHWE BHEIIHUM apMHPOBAHUEM M3 KOMITO3UTHBIX MATEPUATIOB H3rMOaeMbIX
KOHCTPYKIUH, JJIs1 KOTOPBIX ITOBEPOYHBIMU PAcYeTaMK YCTAaHOBJICHO, YTO BBICOTA CXKATOM 30HBI OETOHA MPH pacyeTe
MPOYHOCTH TI0 HOPMAaJbHBIM CEUEHHSIM YCHJIMBACMOW KOHCTPYKIHU MPEBBIIACT €€ TPaHUYHOE 3HaYCHHE,
ycranoBaennoe B CIT 63.13330.

412 MaxkcuManbHas TeMIlepaTypa JKCIUIyaTallid KeJIe300€TOHHOM KOHCTPYKIHMH, YCHJICHHOH WIH
BOCCTaHOBJICHHON CHCTEMOW BHCIIHETO apMHUPOBAaHUS W3 KOMITO3UTHBIX MATEPHANIOB 0O€3 3allMTHOIO CJOs, HE
JIOJKHA TIPEBBIIIATH TEMITEPATypPy CTEKIOBAHHUS KOMITO3UTHOTO MaTepraia i (MiIu) TePMOPEAKTHBHOTO ajre3nBa.

4.13 HpI/I MPOCKTUPOBAHUNU CHUCTCMbl BHCHIHETO apMUPOBAHUA HU3 KOMIIO3UTHBLIX MAaTCpUaloB HCO6X0,HI/IMO
HUCKIIOYUTE B IPOLECCE JKCILTyaTallMW MONaJlaHUEC Ha CUCTEMY HNPAMBIX COJIHCYHBIX nyqeﬁ, B TOM YHCIIC IIYyTEM
YCTpoﬁCTBa 3allMTHOIO CJIOs.

4.14 B cnydae HEOOXOAMMOCTH OOECIICUEHUS TOXKAapHOW O€30MacHOCTH U 3alUTHl OT MOBPEXKICHUH
KOMITO3UTHBIX MaTEPHAJIOB CHCTEMBI BHEIIHETO apPMUPOBAHHUS, CIICAYET MPEAYCMOTPETh YCTPOUCTBO 3aIMTHOTO CIIOS

13 CNCOUAJIBHBIX OTHCYITOPHBIX COCTABOB, COBMECTUMBIX C aATC3MBaMH Ha OCHOBC SMOKCHTHON CMOJIBI.

4.15 HpI/I MNPOCKTUPOBAHUMU CHUCTCMbl BHCIIHCTO apMHPOBAHUA W3 KOMIIOBUTHBIX MATCpUaIOB A
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XKeJ1e300€TOHHBIX KOHCTPYKIMH, SKCITYaTHPYEMBIX B YCIOBHSX ITEPEMEHHON BIIAXKHOCTH, CIEIYET HPEAyCMOTPETh
BO3MOXKHOCTh MUTPAIlMH [IAPOB BJIATH U3 TeIa OETOHA.

4.16 PacueT OrHECTOMKOCTH KOHCTPYKIIMH, YCHJICHUE WJIM BOCCTAHOBIICHUE KOTOPBIX BBIMIONHEHO 0e3
YCTPOMCTBA MPOTUBOIOKAPHOH 3alTHl CHCTEMBI BHEIIHETO apMHPOBAHMUS M3 KOMIIO3UTHBIX MaTepPHAaJIOB, CICAYET
MPOBOJIUTH 0€3 yueTa pabOThl CUCTEMBI BHEIIHETO APMUPOBAHUSL.

4.17 Pacdyer KOHCTPYKIMH, YCHJICHHBIX BHEIIHWM apMHPOBAHHEM W3 KOMIIO3UTHBIX MAaTEpUalOB, CIEIYeT
MPOBOJIMTH O HECYIICH CITOCOOHOCTH, Ae(QOpMAIUAM U TPEIIMHOCTORKOCTH.

5 Marepuasl

5.1 TpeGoBaHus K COCTABHBIM YACTSIM CHCTEMbI BHEIIIHET0 APMHUPOBAHHS W3 KOMIIO3NTHBIX MaTe PHAJIOB
5.1.1 Marepuansl, TpUMEHSIEMbIEe Il YCHUJCHUS WM BOCCTAHOBJICHHUS KeJe300€TOHHBIX KOHCTPYKIIUH,
JIOJDKHBI COOTBETCTBOBATh TPEOOBAHUSIM ACHCTBYIOUIMX HOPMATHBHBIX JOKyMEHTOB, MMETh COIPOBOIUTEIbHYIO
JIOKyMEHTAIU IO, TIOJTBEPKIAIOIIYI0 X COOTBETCTBHEC HOPMATHBHBIM TPEOOBAHUSM, BKIIOYAs MACIIOPTa KAYECTBA U
(v11) IPOTOKOJIBI HCIBITAHMM, ¥ JOJDKHBI IIOABEPraThCs BXOAHOMY KOHTpoJIo 1o 'OCT 24297.

5.1.2 XapakTepuCTHKA MAaTCPUANOB, COCTABJISIONMX CHCTEMY BHEIIHETO AapMHPOBAHUS  JIOJDKHBI
COOTBETCTBOBATh TPEOOBAHUSIM, TPUBEICHHBIM B TabmuIe 1.

Ta6n14ua 1- XapaKTepI/ICTI/IKI/I MaTepuajIoB, COCTABJIAIONMX CUCTEMY BHCIIHECTO apMHUPOBAHUS

HamMmeHnoBanue nokasareins 3HavYeHHE OKA3aTEeIIA MCTO,H KOHTPOJIAA

J171 X0JICTOB, CETOK M JPYrUX TKAHBIX MaTEPUajIOB U3 YIIEBOJIOKHA

IIpounocts, MIla, He MeHee 1000 I'OCT 25.601
Mognyns ynpyroctu, I'Tla, He MeHee 55 T'OCT 25.601
KoadunreHT muHENHHOTO TEMIOBOTO PACIIMPEHHS,
°C-1:
- IPOJOJILHBIN (-1-0)- 1(-5 I'OCT 15173
- TIOTIePEYHBIN (22-50)-1(-s

Jlyist TaMUHATOB, APMUPOBAHHBIX YIIICBOJIOKHOM
Ipounocts, MIIa, HEe McHEE 1600 TOCT 25.601
Monyns ynpyroctu, I'Tla, He MeHee 150 I'OCT 25.601
Temnepatypa crexinoBanus, °C, He MeHee 40 T'OCT 32618.2

I'OCT P 55135

KoaddrureHT nuHeliHOro TEmIoBoro pacumpeHms,

°C-1:
- IPOJOJILHBII (-1-0)- 1(-¢ I'OCT 15173
- IIONepEYHBII (22-55)-1(-s

J17151 XOJICTOB, CETOK H JIPYTUX TKAHBIX MATEPUAIIOB U3 CTEKIOBOJIOKHA
Ipounocts, MIIa, He McHEE 520 I'OCT 11262
Monyns ynpyroctu, I'Tla, He MmeHee 15 I'OCT 9550

KoaddurnuenT nuHeHOTO TEMIOBOTO pacIipeHus,
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°C-1:
- IPOJOJILHBI (6-10)-1(-5 I'OCT 15173
- MOIEPEYHBII (19-23)-1(-6
Jlyis TaMUHATOB, APMUPOBAHHBIX CTEKIOBOJIOKHOM
Ipounocts, MIIa, He McHEE 520 T'OCT 11262
Monyns ynpyroctu, I'Tla, He MmeHee 15 I'OCT 9550
Temnepatypa crexioBanus, °C, He MEHee 40 I'oCT 32618.2
I'OCT P 55135
Koaddurent TMHEHHOTO TEIIOBOTO paCIiPEHHS,
°C-1:
- IPOJOJILHBI (6-10)-1(-5 I'OCT 15173
- MOIEPEYHBII (19-23)-1(-6
Jlns anre3auBoB*®
Bpemst OTKpBITOMN BbIJEPIKKH 3asBIIEHHOE 3HAYCHUE I'OCT 28780
+20%
XusnecnocoObHOCTh 3asBIIEHHOE 3HAYCHUE I'OCT 27271
+20%
Mouyis yupyrocTs npu cxxatuu, H/MM2, He MeHee 2000 T'OCT 9550
Ipounocts npu casure, HMm2, He MeHee 10 T'OCT 14759
Temnepatypa crexinoBanus, °C, He MEHee 40 I'oCT 32618.2
I'OCT P 55135
KoadduirenT THHEHHOTO TEIIOBOTO PACIIMPCHHS, 10-1(-s5 I'OCT 15173
°C-1, He MmeHee
VYcanka, %, He 6oinee 0,1 I'OCT 18616

* Cornacuo tpebosanmsiv [OCT 32943.

5.1.3HoMuHaIbHBIC IIMPHUHA U TONIIMHA XOJCTOB, CCTOK M APYTHX TKAHBIX MaTEPHUAIOB M JAMHHATOB JIOJDKHBI
COOTBETCTBOBATH TPEOOBAHMUSIM, YCTAHOBJICHHBIM B TEXHOJOTHYCCKON TOKyMECHTAI[UU HA M3TOTOBJICHUE, U JIOJKHBI
OBITh IIOOTBEPXKACHBI IPH BXOAHOM KOHTPOJIE MaTEPHAIOB 10 YCTAHOBKH CHCTEMbI BHEINHEIO apMUPOBAaHHUS B
COOTBETCTBHUU C TAOIHIEH 2.

Ta6nuua 2
HanMenoBanue mokasares Metoa KOHTpPOJIS
JI1st XOJICTOB, CETOK M IPYIUX TKAHBIX MAaTEPHAJIOB U3 YITICBOJIOKHA

upuna, Mmm I'OCT 29104.1
TosimHa, MM T'OCT 29104.2

JLJIs XOJICTOB, CETOK U APYTMX TKAHBIX MATEPUAJIOB U3 CTCKIOBOJIOKHA
[Mupuna, MM I'OCT 6943.17
Tonmumua, MM I'OCT 6943.18

JIuist TaMHHATOB, apMUPOBAHHBIX YITIEBOJIOKHOM HIIH CTCKJIOBOJIOKHOM
upuna, Mmm I'OCT 26433.1
TosimHa, MM T'OCT 26433.1
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5.2 HopMaTHBHbIE U pacyeTHbIE XapaKTe PUCTUKH KOMIIO3UTHBIX MaTepPHAJIOB
5.2.1 OCHOBHBIMU NPOYHOCTHBIMU K JC(POPMALMOHHBIMH XAPAKTCPUCTHKAMU KOMITO3UTHBIX MAaTCPHAIIOB JIJIS
pacdera KeJIe300€TOHHBIX KOHCTPYKIMH, YCHJICHHBIX BHEIIHHM apMHPOBAHHEM H3 KOMIO3HTHBIX MAaTepHajoB,
SIBIISTFOTCSI HOPMATUBHBIC 3HAYCHUS

COMPOTHBJICHHS PACTAKCHHUIO Ry ]

- MOJIYIISl YIPYIOCTH TPH PACTAKCHUH E ¢ )

- TIpe/ieNIbHBIX OTHOCUTEIBHBIX AeopManuil g Falin
- koo(pumenTa monepeuHon aeopMaIiu | o

5.2.2 3HaueHuss CONPOTUBICHHS PACTSHKEHUIO, MOJY/ISl YIPYrOCTH MpPU PACTSHKEHUH U Kod(duiueHTa
monepeunoit nedopmanuu onpenessirot mo I'OCT 25.601.

5.2.3 HopmartuBHBIC 3Hau€HHS CONPOTUBICHHUS PACTSDKEHHMIO, MOJIYIS YIPYIOCTH IIPU  PAacTsDKEHUH,
IPEleNbHBIX OTHOCHTENBHBIX AedopManuii M Kod(pUIneHTa IonepedHol nedopManuy cieayer IpPUHUMATDH
paBHBIMH 3HAYEHUSM, YCTAaHOBJIEHHBIM II0 pe3yilbTaTaM wuchblTaHuii obpasuoB mno ['OCT 25.601 c
obecnieuennoctero 0,95.

5.2.4PacyerHble 3HaYCHUSI MOYJISI YIPYIOCTH U KOO(HIMEHTa TONepeyHol AeopMaliy cieayeT IPUHUMATh
PaBHBIMH UX HOPMaTUBHBIM 3HaYCHHUSIM.

5.2.5PacyeTHoe 3HAYCHHE COMPOTUBIICHUS PACTSHKCHUIO R ¢ CIICTTYeT ONPENENATH MO dopmyre

Yr1tpa R
Ry = L2 T (5.1)

T

e Yy - K03(hUIMEHT HAAECKHOCTH 110 KOMIO3HUTHOMY MaTepHaly, IPHHUMAEMbIil TIpX pacdeTe IO MpeaeTbHBIM

COCTOSIHUSIM BTOPOM Tpymibl paBHbIM 1,0,a mpu pacyere mo npeaeabHbBIM COCTOSHUSIM IIEPBOM TPYIIIBI PABHBIM:
1,2 - nyist yrIIeKOMIIO3KTA;

1,8 - 1A CTEKIIOKOMITO3UTA.

"?‘fl - K03(1)(1)I/IIII/I€HT YCHOBI/Iﬁ pa60TLI KOMITO3UTHOT'O MaTepuaja, HpI/IHI/IMaeMHﬁ mo Ta6nnue 3 B 3aBHCHMOCTH

OT TUIla KOMIIO3UTHOT'O MaT€puajlia u YCHOBI/Iﬁ 9KCIIyaTallu KOHCTPYKLMH,

Yra- ko3(punmeHT ycnmoBui paboOTHl KOMIO3WTHOTO MaTepHasa, YIUTHIBAIONMN CIEIUICHHE KOMITO3UTHOTO

MaTepuaia ¢ 0ETOHOM, OmpeaeisieMbIi o Gopmyre

! B 2q9, (5.2)

'}rfz - 2,55}‘#& P?Efff B

rac Ef,uif - 3HAQYCHUC MNPCACIbHbBIX OTHOCHTCIbHBIX ;[e(bopMauMﬁ KOMIIO3UTHOT'O MaTe€puajia, OIMpeAcIsIeMOC 110
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dopmyse (5.4)npu 3HaUCHUU Ry, BHIYHCICHHOM IO dopmyne (5.1),nipu Yr2 = 1,0;

# - YHCJIO CJIOEB KOMIIO3UTHOI'O Marepuana,

Sf - 663pa3M€pHLII7[ napameTp, YuCJICHHO paBHLIﬁ 3HAUYCHUIO TOJIMHBI OAHOTIO CJI0A KOMIIO3UTHOI'O MaTepurasia,

MM,

= £~ MOTYJIb YIIPYTOCTH KOMIIO3UTHOTO MaTepHaa, MIla,;
R}, - pacueTHOE 3HAYECHHE CONMPOTHBJICHUS OETOHA OCEBOMY CxkaTHio, Ml]a.

JlomyckaeTcst IpH pacdyeTe 1o MpeleTbHBIM COCTOSHUSM IIEPBOi TPYIIIEI 3HaUeHHE KO3 (PHIIIenTa HaTeKHOCTH
¥y IVIs TAMMHATOB MIPUHUMATE 10 IAHHBIM H3TOTOBHTE/IA, HO HE MEHEE, YeM 1,1

Ilpu pacuere xKene300CTOHHBIX KOHCTPYKIUH, YCHIICHHBIX BHCIIHUM apMHPOBAHHEM W3 KOMIIO3HTHBIX
MaTEepPHAaJIOB, IO MPEIeNbHBIM COCTOSHUSAM TIEPBOH TPYNINBI HAa ACHCTBHUE TOIBKO IOCTOSHHBIX W UIMTEIBHBIX
Harpy30K pacyeTHOE 3HAaYeHUE COMPOTUBIICHUS DPACTHKEHUIO KOMIIO3UTHOTO MaTepHala CledyeT HpUHUMATh
PaBHBIM:

Ry =v¥r1¥72¥raRsns (5.3)

e Yr3 - K03(hDUIIMEHT CHIDKEHUS HOPMATHBHOTO CONPOTHBIICHHS PACTSDKCHHIO KOMITO3UTHOTO MaTepHalia IMpU

JIITUTENTFHOM JICCTBUM HOPMAaTUBHOW HArpy3Kd, IPUHUMAEMbI paBHBIM:
0,8 - 151 yrnekoMIio3ura;

0,3 - I CTEKIOKOMIIO3UTA.

Tabmuna 3 - KoapduurenTs! yciaoBuii padboTsl ¥ 71 KOMITO3MTHOTO MaTeprasia

VYcaoBuUs SKCILTyaTaluu THII KOMIIO3UTHOTO 3unavyeHue kodpdUIueHTa y 1 AL
KOHCTPYKIIUH MaTepHraia
JIAMAHATOB XOJICTOB, CETOK U
JPYIHX TKAHBIX
MaTepuaioB

Bo BHYTPCHHHX [TOMEIICHHUX VIIIEKOMIIO3UT 0,95 0,9
CTEKITOKOMIIO3UT 0,75 0,7
Ha oTkpbITOM BO31IYyXE VIIIEKOMIIO3UT 0,85 0,8
CTEKITOKOMIIO3UT 0,65 0,6
B arpeccuBHOM cpeze VIIIEKOMIIO3UT 0,85 0,8
CTEKITOKOMIIO3UT 0,5 0,5

5.2.6 PacueTHOoe 3HaucHHE MpeACIbHBIX OTHOCHUTCIIbHBIX ;[e(bopMauMﬁ KOMIIO3UTHOTO Marepuajia Ef ulf

CJICAYCT BBIYUCIATH 11O (bopMyne

Ry
Ef,uff = . (54)
£y
5.2.7 PacueTHOE 3Ha4eHME COMPOTHBIECHHS KOMIIO3MTHOTO MAaTEpHala PACTHKEHUIO IIPH PacdeTe MPOYHOCTH
Ce‘leHHﬁ, HAKJIIOHHBIX K HpOHOHLHOﬁ OCH DJIEMCHTA, CJICAYCT IPUHUMATDL COITIACHO 643
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5.2.8 PacuerHble aumarpammbl cocTosiHUs (neopMUPOBaHUs) KOMIO3UTHOIO MarepHala, YCTaHABJIHUBAIOIIME
CBSI3b MEXKIy HANPSDKEHUSIMHA W OTHOCHUTENBHBIMU AeQopMamusMH TIpH PACTHKEHUH, CIEAyeT IPUHUMATH
JIMHEHHBIMH.

5.3 HopMaTHBHbBIE U pacyeTHbIE XapaKTe PUCTHUKH §eTOHA U CTAJbHOI apMaTypbl

5.3.1 HopMaTuBHBEIE U pacyeTHBIC 3HAYCHHS XapaKTEPUCTHUK OETOHA CYIIECTBYIOIEH KOHCTPYKIUH CIEoyeT
npunumath o CIT 63.1333( 3aBucumocTH OT akTHueckoro (YCIOBHOTO) Kiacca 6eToHa.

dakTrueckuil K1acc 6ETOHA CIeAyeT OMPEIEATh C TOMOIIBIO EPEBOIHBIX KOAPPHUIIMEHTOB, 00eCIEUNBAIOIIMX
MPOYHOCTh OETOHA, JKBUBAJICHTHYIO €ro (JaKTHUeCKOW CpeaHeld MPOYHOCTH, YCTAHOBJIEHHOW IO JaHHBIM
WCTBITAaHWH OETOHA HEpaspyIRIIIMMHA METOJAMH WM TI0 JAHHBIM HCIBITAHWH OTOOPAHHBIX W3 KOHCTPYKIIHH
00pa3os.

5.3.2 HopMaTuBHBIE M pacyeTHBIC 3HAYCHUS XapaKTEPUCTHK CYIIECTBYIOLICH CTaJbHOW apMaTyphl CleoyeT
npunuMath 1o CII 63.133308 3aBHcMMOCTH OT KiIacca apMaTypbl, yKa3aHHOIO B IPOEKTE, WIIM YCJIOBHOTO Kilacca
apMaTypsl.

YCI0BHBIH KI1acc apMaryphl CIeoyeT ONPEACNISATh C OMOIIBIO MTEPEBOAHBIX KOI(DPHIIMEHTOB, 00ECIIeYHBAIOIIX
MPOYHOCTh apMaTyphl, AKBHUBAJCHTHYIO ¢ (AKTHYECKOW CpeoHed IPOYHOCTH, YCTAaHOBJICHHOW IO JaHHBIM
UCIBITAaHUN 00pa3LOB apMaTypbl, OTOOPaHHBIX U3 00CIIEyEMbIX KOHCTPYKIUH.

[Ipn OTCYTCTBHMM TPOEKTHBIX JAaHHBIX M HEBO3MOXKHOCTH OTOOpa 00pas3loB JOMYCKAETCs YCTaHABIMBAThH KIACcC

CTAJIBHOW apMaTypbl 1O BHJIYy €€ HpoQuis, a pacueTHble CcONpoTHBJICHHS mnpuHMUMaTh Ha 20% Huxe
COOTBETCTBYIOIIMX 3HAYCHUH, YCTAHOBJICHHBIX B W CTBYIOIIMX HOPMAaTUBHBIX IOKYMEHTAaX VISl JAHHOTO KiIacca.

6 ’Kese300eToHHBIe KOHCTPYKIMH 0€3 NMpeIBapUTeILHO HANPSKEe HHOM apMaTypbl, yCHJIeHHbIe BHEIHUM

apMHMpPOBAaHUEM U3 KOMIIO3UTHBIX MAaTECPHAJIIOB
PacueT nmo npeaeJbHbIM COCTOAHUAM ﬂepBOﬁ rpynmbl

6.1 O0mme moJ10sKe HUst

6.1.1Pacyer mo MPOYHOCTH JKEIC300CTOHHBIX KOHCTPYKIMI 0€3 MpeaBapUTEIbHO HAMPSHKCHHOW apMaryphl,
YCHJICHHBIX BHCIIHUM apMHPOBAHUEM U3 KOMITO3UTHBIX MATEPUAJIOB, CIICAYET MPOBOAUTS!

- opu HCﬁCTBHH 1/13m6a}0m,1/1x MOMCHTOB M IIPOJOJIBHBIX CHUJI - IO HOPMAJIbHBIM CCUCHMU M,
- Opu ﬂeﬁCTBHH MOMEPECUYHBIX CUJI - IO HAKIIOHHBIM CCYCHUAM.

6.1.2 Pacuer MmO NPOYHOCTH HOPMAIBHBIX CCYCHHH CJIEIyeT MPOBOAWUTH HA OCHOBE HEIMHCHHOU
IepopMAMOHHOW MOJICIIH .

JlommyckaeTcst TpOBOAXUTH pacyeT MPOYHOCTH HOPMATBHBIX CEYEHNUN HAa OCHOBE ITPEIEITbHBIX YCHITUHN |
- m3rubaeMbIX JKeIEe300CTOHHBIX 3JICMEHTOB MPSIMOYIOJIEHOTO, TaBPOBOTO W JIBYTaBPOBOTO CEUYCHUU C

PAcCIIONIOKEHHBIMHA Y TEPICHINKYISPHBIX IUIOCKOCTH HW3rnba TpaHEH »lIeMEeHTa CYIIECTBYIOICH apMaTypoil u
CHUCTEMOM BHEIIHEr0 apMUPOBAHUS, MPU JEHCTBUM YCUIIUNA B TIIIOCKOCTH CUMMETPUH HOPMAJIBHBIX CEUCHUI;
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- CXKaTbIX 3JICMCHTOB NPAMOYTOJIBHOIO, KPYIJTIOTO U KOJBIEBOIO MONCPCUHBIX CEUCHUM.

6.1.3Ilpu pacuere >xene300eTOHHBIX KOHCTPYKIUH ClIENyeT yIUTHIBATh HECYIIYI0 CIIOCOOHOCTH YCHIIMBAEeMOIl
KOHCTPYKUHUH. [IJIsl CHIBHO MOBPEXKICHHBIX KOHCTPYKUUH (pu paspymenun 50%u 6onee ceuenus d6erona uan 50%
1 Gostee IIIOIAIM ceueHUs pabouell apMaTypsl) HECYILYIO CIOCOOHOCTD YCHIINBAEMON KOHCTPYKIIMH HE YIUTHIBAIOT.

6.1.4 le/[ pacueTe CIKATBhIX JKEJIE300€ TOHHBIX DJICMEHTOB CJICAYCT YYUTHIBATH CHy‘laﬁHLIﬁ OKCHCHTPUCUTET U
BJIMSAHUE ITPOAOJIBHOTO n3ruda.

6.1.5 Ilpu mpOEKTUPOBAHWH YCHUJIMBAEMBIX KOHCTPYKIUH CIIEAyeT, KaK MPaBHIIO, MPEIyCMATPUBATh, YTOOBI
Harpy3ka BO BpeMs YCHIICHHS He TpeBbimana 65% pacuerHod BenwuwHBI. B ciiydae ycuieHHs moj OOIbiieit
HATPYy3KO# pacyeTHbIC XapaKTEPUCTUKH OSTOHA M CYIIECTBYIOIIEH apMaTyphl CIEAYeT YMHOXATh Ha KOI(PQPHIHECHTHI
ycnosuit paboter: 6eTona v, =0,9;apmaryper - v =0,9.

6.1.6 Pacuer »ene300eTOHHOM KOHCTPYKIMH, YCHUJIEHHOW BHEIIHUM apMHPOBaHHWEM U3 KOMIIO3UTHBIX
MaTepualioB, CIeIyeT IPOBOJUTD C YIETOM HAYaJbHOTO HAMPSDKEHHO-AE(GOPMIPOBAHHOTO COCTOSIHUS KOHCTPYKIIHH
nepe] ee YCUICHUEM.

Pacuer HadaspHOTO HAMpPSHKEHHO-AE(HOPMUPOBAHHOTO COCTOSHHUS KOHCTPYKIHMM CIEOyeT NPOBOAWUTH HA
nerictBue (akrnyeckoit Harpysku 6e3 yuera Kod(puIneHTOB HaeKHOCTH 1O Harpyske.

6.2 Pacuet no MPOYHOCTH HOPMAJIBHBIX ceuyeHHil mo npeaeJabHbIM YCUJIUAM

6.2.1 IlpenenpHble yCUJIMS B YCHUJICHHOM CEUYCHUM, HOPMAJIBHOM K IMPOJOJBHON OCH JJIEMEHTa, CICIyeT
npuHUMaTh ucxoas u3 ykazanui CI1 63.1333M crnemyronmx JOMOTHUTEIBHBIX YCIOBHIA:

- ;[e(bopMauI/m CIBHUIA B KIICCBOM CJIOC HE YYMUTHIBAIOT,

- TIPU pacyeTe YCHJICHHOW KOHCTPYKIUU C YIETOM CYIICCTBYIOUICH CTANFHOW apMaTyphl JOJKHO BBIIOJTHITHCS
yclioBUE

Rf E(ESE_EE)E_}"' (61)

Tje £, - Ope/ieibHOe 3HaYeHHe OTHOCHTENLHON JeopMaliuy CTalbHON apmMaTypsl, npuHuMaemMoe paBHbIM 0,025 -
JUIsl apMatypsbl ¢ gusnyeckuM npenenom Tekydectd u 0,015 -1 apMaTypbl ¢ YCIOBHBIM NPEETIOM TEKy4eCTH,;
EE - HayaJbHOE 3HAYCHHE OTHOCHUTEIBHOH AeopMaliy CYIECTBYIOUIEH CTaJbHOW apMaTypbl KOHCTPYKIIHH,

orpeiesieMoe € Y4eTOM HAJIWYKS TPEIMH B PAaCTSHYTON 30HE KOHCTPYKU MU coracHo 6.2.4nmm 6.2.13.

6.2.2Pacuer 1o Npo4YHOCTH HOPMAIIbHBIX CEUCHUH CIIEIyeT MPOBOANTH B 3aBUCUMOCTH OT COOTHOILICHHS MEMK/TY

Y o X Y o
3HAYEHUEM OTHOCHUTEILHOM BBICOTHI CKATOW 30HEI OETOHA E_,= —, OIpeaAcCIsAiCMON M3 COOTBCTCTBYIOUMX YCJIIOBUU

paBHOBECHA, U 3HAYCHUCM IpaHI/I‘{HOﬁ OTHOCHTEIBHOM BBICOTHI CXKATOH 30HBI E-'Rf’ IIpu KOTOPOM HNPCACTIbHOC

COCTOSIHUE DJIEMEHTA HACTYIAeT OJIHOBPEMEHHO C JOCTUKEHUEM B KOMIIO3UTHOM MaTepuaje 3HaU€HUsI HaNPsHKeHUS,
PaBHOTO PaCYCTHOMY 3HAYCHHIO COMPOTUBICHHUIO ¢ .

6.2.33naueHue & R,j CYICNYET ONPEIENSTH 11O tdopmyie
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g o =
R = =
s h 1 Ef ult +Eg ) (62)
+ o
En2

IJC ) - XapaKTePUCTHUKA CKATOW 30HBI OETOHA, MPHHUMAaeMasl IS TSDKEJIOTo OeToHa KiraccoB 10 B60 BKITFOUUTENEHO
pasnoii 0,8,a ans Tsokenoro 6erona kiaccoB B70-B100wu s menkozepHucroro OetoHa - pagHoii 0,7;
£ ¢ yi - PACUETHOE 3HAYCHUE NIPEIETBHBIX OTHOCHTENBHBIX nehopmanuit, Beraucisemoe mo gopmyie (5.4);

£j7 - OTHOCHTENbHbIE AeOpMAMH CKATOTO OETOHA NPK HANMpPSHKEHUAX &y , npuaumaemsle o CIT 63.13330;
EE - 3HAUEHHE OTHOCHTENBHOU JedopManuu CKaToi rpaHu OETOHA J0 YCUIIEHHUsS] KOHCTPYKI[HH, OMpPeIessieMoe
conmacHo 6.2.4umm 6.2.13.

Msrnbaembie 37eMEHTEI

6.2.4 Tlpu yyere HAYAILHOIO HANPSHKEHHO-ACPOPMHUPOBAHHOIO COCTOSHHUS HW3rMOAEMbIX 3JIEMEHTOB,
MTOJYYEHHOTO HMH 10 ycuieHus, B Gopmyinax (6.1) u (6.2) 3HaueHUss HAYadbHOM OTHOCHTENBHOU IedopManuu

CYIIECTBYIOIICH CTaIbHON apMaTyphl EE Y Ha4YaJbHON OTHOCHUTEBHOM NeopMAILMK CKATOTO OETOHA E.EEI BBIYUCIISIIOT

o opmyam:
b
] 0 .
e) =20 (g~ x) &
’ Ebl‘rred
M
o e l L, (6.4)
Byl re

rae My - usrubaronmmi MOMEHT OT (DAKTMYECKOH HAarpyskd, ACHCTBYIOIIEH Ha KOHCTPYKIHMIO 1O YCHUIICHHS,
OTHOCHTENFHO OCH, HOPMABHOW K IUIOCKOCTH IEHCTBHS HM3THOAIOMETO MOMEHTAa W IPOXOIAIISH depes3 LEHTp
TSHKECTH PUBEJICHHOTO MONEPEYHOrO CEUEHUs JIEMEHTa,;

Hy 1 - Mozynb nedopMaluy CKaTOro 6€ToHa,

j?‘ed - MOMCHT MHCPILIUHU NIPUBCACHHOTO MMOMEPEYHOI0 CCUYCHUA OTHOCUTEIBHO €ro EHTPA TSHKECTH,

X - BBICOTA CXKATOM 30HBI OETOHA.

6.2.5Tlapametpsl 2y, {,,; U x; B dopmynax (6.3) u (6.4) cnenyer onpenensars mo CIT 63.13330c ygerom

OTCYTCTBUSA UJIKM HAJIUYUA TPCUIUH B paCTHHyTOﬁ 30HC CCUYCHUSA KOHCTPYKIIUHU.

6.2.6 Pacyer nmo MpPOYHOCTH CeYCHHH H3rMOAEMBIX DJIEMEHTOB, YCHMJICHHBIX BHEUIHHMM apMHPOBAHHEM U3
KOMITO3UTHBIX MaTEPUAIIOB, CJIEAYET IPOBOIUTH U3 YCIOBHUSI

MEMHH l (65)

TIe )f - U3rHOAloNMii MOMEHT OT BHEIHEH Harpy3KH,
A, - IpeneNnbHbIH N3rn0aloMMi MOMEHT, KOTOPBIH MOYXKET OBITh BOCIIPUHAT YCUJICHHBIM CEYEHUEM DIEMEHTA.
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6.2.73nauenne M, AnsA U3rMOAEMBIX 3EMEHTOB NPAMOYrONBLHOIO cedyeHus (pucyHok 1) mpu g = % =Ep s
CJIeIyeT ONpEeAeNiTh o Gopmyre
My = Rybxthy —0,52) + R, AL (g —a')+RfAfa, (6.6)
IIPH 3TOM BBICOTY C)KaTOW 30HBI x ONPEACIISIOT 1o (opmyrie
f
e R — R A+ Re Ay . 6.7)

Ryh

= N

N
N
|

fiy

AN

Pucynok 1 - Cxema ycuauii 1 31opa HanpsbDKeHUW B CEUSHUH, HOPMAJIBHOM K MTPOJIOJIEHOM OCH M3TH0aeMOTO
KeNe300€TOHHOTO 3JICMEHTA C BHEIIHIM apMUPOBAHUEM U3 KOMIIO3UTHBIX MATCPUAIIOB, IIPU €0 PacueTe Mo
MPOYHOCTH
6.2.8 3nauenne A,y 1 u3ruGaeMbIX SIEMEHTOB TAaBPOBOTO M JBYTABPOBOTO CEYEHHH, MMEIONMX MOIKY B

o X o
CKaToOUu 30HC IpU E_, =—< éR 'R OIIPEACIIAIOT B 3aBUCUMOCTH OT IOJOKCHMS I'PAHUIIBI C)KATOX 30HBI:
h 2,

a) eCITK TpaHKLIa POXOIHUT B MOJIKE (PUCYHOK 2a), T.. COOTIOAI0T YCIOBHE

Ryd; + Re Ay ERbbJ’rﬁz:f + R AL (6.8)
TO 3Ha4YeHUE M,; ONPEAeNstoT no 6.2.7kaK A1 NPAMOYrONbHOTO CEYeH s M PUHOH J_E;.J'{ ;

0) ecnu TpaHuMua HpPOXOAMT B pebpe (pucyHox 26), T.e. ycnosue (6.8) He cobmoparoT, 3HaueHue M,y

OTIPENIEINISIOT 110 (hopMyIIe
My = Rpbally = 0,55) + By (By — &) by — 05k, )+ R, A By — a0+ Ry dpa, (6.9)
MIPH 3TOM BBICOTY C)KaTOW 30HBI OETOHA x ONPEICISIOT Mo Gopmyrie

| RAHRpAy - R - By (b )iy
Ryb

(6.10)

X
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6.2.9 3nauenue J_!;J'f,, BBOIMMOE B pacyer, MPUHHUMAIOT W3 YCIOBHS, YTO NIMPHHA CBECa IMOJKA B KaXKIYIO

CTOPOHY OT pebpa JoJbKHa ObITh He 6ojiee 1/6 mpoJieTa seMeHTa U He OoJiee:

a) MpU HAJMYMK TONEPEUYHBIX pedep MM Mpu }s} =014 - 1/2 paccTosiHUS B CBETYy MEXKIY MPOJOJIBHBIMU

pebpamu;

“ r A_,' ° ’ A;:
br 4 by 4
| i

9

h“
hg

£r
ir

~~ A

R
—

f B Ay

Pucynok 2 - TlonoxeHue rpaHuIbl C)KATOM 30HbI B CEYEHUH M3rM0aeMOro kene300eTOHHOTO 3JIeMEHTa C BHEIIHUM
apMUPOBAHHEM U3 KOMIIO3UTHBIX MATCPHAIIOB

0) IpK OTCYICTBUU IIONEPEUYHBIX pebep (MM IIPH PACCTOSHMAX MEKITY HUMU OOJIBIIMX, YEM PACCTOSHUS MEKLY
IPOJONLHBIMU pebpaMu) u Ry <0,1h-6kg

B) TIPH KOHCOJIBHBIX CBECAX MOJIKH:

npu };zJ',n 201k ... 633}" ;

upu 0,05k Eﬂz} <01k ... 353};

npu }z}- < (,05% - cBECHI HE YUHUTHIBAIOT.

6.2.10IIpu pacuere O MPOYHOCTH M3THOAEMBIX SJIEMEHTOB PEKOMEHyeTCsl COOIIOJATh YCIOBHE x < & RfH
lpu x > &g ¢k npenenbHblii M3ru0aONMil MOMEHT M,y JOMYCKAeTCs ONpeaenaTh 10 GopMynam:

- JUISL DJIEMEHTOB MPSMOYrOJIbHBIX CEUEHHH, a TaloKe TaBPOBLIX U JIBYTaBPOBBIX CEUEHHUH, UMEIOLMX IMOJKY B
C)KaToM 30HE:

My = RybXig —0.5%) + Ryy 4 (g —a') + o dpay (6.11)

- IS DJIEMEHTOB TABPOBOTO M JBYTABPOBOTO CCUCHU Mpu HapyieHuu ycnosus (6.8):
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My = RybXUn —0.5%)+ Ry (b —bYiaf (g — 0,58 ) + Ry Al Oy —a) + G pApa s, (6.12)

rac Gf - HaIIpspKCHUEC BO BHEIIHEH apMaTtype U3 KOMIIO3UTHOTO MaTepuaja, onpeacisieMoc 1o (bopMyne

Gf Z{Eﬁz[m—k—lJ—kng}Ef, (613)

X

Iae o - IPUHUMAT 110 6.2.3;

ng - HavyaJbHbIE Ae(OpPMAIH PACTSHYTOH IpaHH CEYEHHU S, BBIYMCIIEMbIE 110 (opMyIie

a I
b+
g = SshTEE )1
kg
B dopmynax (6.11)-(6.13pHaveHus ¥ ¥ j NPUHUMAIOT PABHBIMH:
- Ipu E.-R'Egﬂ }I}E_,RJ}E:
= éR,fﬁz; r=0;
-Ipu x = Ephyp !
f = E_YR'EED’ ,n‘: = 11
r1e & BBIYMCISIOT 110 GopMmyIie
EJ . ]
R -'Eﬁn 1+Es,e.!’ , (6-15)
Ea2

£, 01~ OTHOCHTENbHAS Je(OpMAls CYIICCTBYIOICH CTAIbHOW pPacTSHYTOW apmatypel, ompexensiemas mo CII

63.13330.
IIpu mapymenun ycnosus (6.1)B gopmynax (6.6)-(6.12)cnenyer mpuaumars A, = 0.

Cokatble 2JIEMEHTBI
6.2.11 VYcunenue CKaTblX IKEJIC300€TOHHBIX OJJIEMEHTOB MPOBOJUTCS IIYT€M YCTPOWCTBA BHEIIHETO
apMUPOBAaHMS M3 KOMIIO3UTHBIX MATEPUATIOB B IIPONOJHFHOM HAMPABICHHHM WM IMYTEM YCTPOHCTBA OOOWMEI W3

KOMITOBUTHBIX MaT€pUaAJIOB B ITOIMIEPEYHOM HAIIPABJICHUH - IJIA CO3aHUA 00BEMHOTO HAITPSKECHHOTO COCTOAHUA.

YcuneHue myreM YCTpOHCTBa OOONMBI CXKATBIX HSJIEMEHTOB PEKOMEHIYETCS MPOBOJUTH IMPHU CIICAYIOLIMX
YCIIOBHSIX:

- pacyeTHOE 3HAYCHHE IKCUCHTPUCUTETA MPUJIOKEHHS CKMMAOICH CHIBI NODKHO ObiTh Menee 0,17 (ms
KpYIIbIX ceueHuit auamerpom 1)) uinu menee 0,13 (aust mpsIMOYTrONIbHBIX CEUCHUN);

- COOTHOLICHUE CTOPOH 3JIECMCHTOB NPAMOYIOJIBHOIO CCUYCHUS % f b HE JOJDKHO NPEBLIIIATH 3HAYCHUC 1,5,
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- pa3Mep CTOPOHBI JJIEMEHTOB MPSIMOYTOJIEHOTO CEYeHHU }; He JoipkeH npesbimarts 900mm;
- THOKOCTB JIEMEHTOB HE JOJDKHA MPEBBIIATE 3HaUeHHE § /; = 50.

6.2.12 Tlpu pacyere CHKATBIX KeI€300€TOHHBIX JJIEMEHTOB B HAYaIbHOM OKCICHTPUCHUTETE MPHUIOKEHUS
MPOJOJIBHOM CHIIBI CIICAYET YIYUTHIBATE CyJaHBIA SKCIEHTpUCHTET, puHuMaeMsbii mo CIT 63.13330.

6.2.131Ipu yueTe HAYAIBLHOTO HAMPSKEHHO0-1e(POPMUPOBAHHOTO COCTOAHUS BHEEHTPEHHO CKATOTO 3JIEMEHTA,
MTOJYYEHHOTO MM J0 ycuieHHs, B (opmynax (6.1) u (6.2) 3HadeHHss HadalbHBIX OTHOCHTEIBHON IedopManuu

CTaJIbHOI apMaTypbl Y1 OTHOCHUTEIIBHOM pi(S] Malu CXXaTroro 0€ToHa JOIIYCKACTCsA ONpECACIATH 110 MYyJlaM:
EE 6 E.EEI

M 0,50k — 1
o Mo el0h-a) ; (6.16)
0’85‘5& fred Ared
M 0,5k 1
Eg I e (6.17)

= +
0,8555 Ired *’qred

rac NU - IpoAoJibHad cuja OT BHEIIH e’ Harpysku, ,HeﬁCTByIOHIeﬁ J0 YCUIICHM S 3JIEMCHTA,
£ - pacCTOAHUEC OT TOYKU MNPHUJIOKCHUS CHUJIbL NU J0 LEHTpa TAKECTU CCUHCHUA paCTﬂHyTOﬁ NN HAUMCHCC

ckaroi (IpH MOTHOCTBIO CHKATOM CEYCHHUH DIICMEHTA) apMAaTyphl, paBHOE

g =g +;zu%, (6.18)

rae 1 - xkod(ppUIHMEHT, YYUTHIBAIONMK BIIMSHHE IMPOIOJIBHOr0 M3ruba (mporuba) 3JI€MEHTAa Ha €ro HECYIIYIO
CIIOCOOHOCTB;
#p - Ha9aJIbHBIHA SKCIEHTPHCHTET TIPHUIIOKCHHS TPOJOIBHOMN CHIIBI;

'A'J‘ed nu f”d - jomaab 1 MOMCHT MHEPUUU MPUBCACHHOTO MOMEPEYHOI0 CEYCHUA OTHOCUTECIIBHO €TI0 LICHTpA

TSKCCTH.

MMapametpsr 7, ey, A5 u I,,; omnpenensior mo CII 63.13330 (e3 ydera BHEmHEro apMUpPOBAHMSA

KOMITO3UTHBIMH MaTepUaaMH).
VYcuieHue BHEIIHUM apMUPOBAHUEM B TIPOA0JIEHOM HAIPABICHUU

6.2.14 Pacyer mo MNPOYHOCTH IPSMOYIOJbHBIX CEYCHHUU BHEILEHTPEHHO CXKAThIX AJIEMEHTOB, YCHJICHHBIX
BHEIIHUM apMHPOBAHUEM U3 KOMIIO3UTHBIX MATEPUAIOB B MPOJOJIGHOM HampaBiieHHH (pucyHOK 3) mpu

= E = CJIIEAYET IPOBOAUTH U3 YCIIOBUA
2 R YET IIp Yy

Ne < Rybx(ig = 05x) + Ry AL (hy —a) + R Ara, (6.19)

rac pf - OpoaojbHas cujia OT BHEIIH e’ Harpy3Ku,

X - BBICOTA CXKaTOU 30HBI, olfpeaciiaemMas 1o q)opMyne
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N+ R A — Ry 4+ RpAp
- o :

x

(6.20)

= —— Reti (A
= Ré..‘ig. y kel

—i—— R’__ix m

— T T ™ Rrdr

N

fru

Pucynok 3 - Cxema yCHIIMH 1 DIIOPA HAIPSDKCHUH B CEYCHUH, HOPMAJILHOM K ITPOIOTBHON OCH BHEICHTPEHHO
CKATOTO ’KeIe300€TOHHOTO 3JIEMEHTA C BHEIHUM apMHPOBAHUEM 13 KOMIIO3UTHBIX MaTEPHAIOB, TIPHA pacdeTe 1Mo

MPOYHOCTH
ITpu é =&p m Xa & s 3HadUeHHe BBICOTHI ckartod 30HBI x B (opmyne (6.19) cremyer BBIYHCIATH 11O
&
hopmyie
1+
B+ R, A, + R Ay lﬂ—&cﬁ;
¥ = il . (6.21)
2Ryg Ay
Rpbh4——
B(1-Cgp sl

x .
IIpu E = & p 3HAa4YCHHE BBICOTHI CXKaTOM 30HBI x B dopmyie (6.19)cnenyer BEIUHCAATH 10 hopMyIie

1+

N+Rsﬁsﬂ+ﬂfﬁ ﬂ—Rscﬁé
1-Ep 1-Er s

L s

fp(l-Eg) A(1-Eps)

(6.22)

Rbb +

YcuneHnue BHEIIHUM apMHUPOBAHHUEM B TIOTIEPEYHOM HaAIPaBICHIHU

6.2.15 Pacyer mO MPOYHOCTH CEUCHUN BHCIICHTPCHHO C)KATBIX OJJIEMEHTOB, YCHIICHHBIX BHCIIHUM
apMHPOBAHMEM W3 KOMIIO3WTHBIX MATEpPHaJOB B TIONEPEYHOM HAIPABICHWUHU, CIEAYeT MPOBOJUTH C YUETOM
MOBBIIICHUS IIPOYHOCTU OETOHA IPH OOBEMHOM HAIPSHDKCHHOM COCTOSHUU.
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/|

Pucynok 4 - Ycunenne BHEIHAM apMHPOBAaHHUEM U3 KOMITO3UTHBIX MATEPHUAJIOB B ITONEPEYHOM HAIIPABICHUH

PacueTHble 3HAUEHHS] COMPOTUBJICHUS OETOHA CHKATHIO B OCEBOM HAIMPABIICHUM CIIEAYEeT OMPENeNsTh IO
hopmyre

REJE =R-EJ +.3C%f.3Cng|.Lf, (623)
rIe k%f - ko3 pumreHT 3hhekTHBHOCTH 000WMBI, TPHHUMACMBIH PaBHBIM:
- JUIs JIEMEHTOB KPYIJIOTO CEUEHHUsI kﬁ}f =1,0;

- JUISL 3JIEMEHTOB MPAMOYIOJIBHOTO CEYEHHS C COOTHOILIEHUEM CTOPOH j f h = 1,5 M. pucynok 4) o dopmyie

-2 + -2y (6.24)
2bh

kg =1-

TIie r - paJlycC 3aKpYIJICHHS TpaHel CeUCHMS:
- IS JIEMEHTOB MPSIMOYTOJIBHOTO CEYCHHSI ¢ COOTHOIICHHUEM CTOPOH } i & = 1,5 wmm tipu 4 = 900 MM, a Tarke

o M .
IIPU IKCLIEHTPUCUTETE MPHIIOKEHHUs CKUMaromel cunbl ——y 6omee 0,17 (a1 Kpyrieix cedeHmii quamerpom [i)
N

v 6osee 0,1p (st IPAMOYTONBHBIX CEUCHUIA) CITEMYeT MPUHIMATD kgf =0;
¥, - KOO(QUIIHEHT, yIUTHIBAIOMM I HATMIHE PA3PEIBOB II0 BRICOTE 000HMBI, IPHHUMAEMBIH PaBHBIM!
- JUIsl CILIOIHEIX 060#M (1pu &, = 0) - 1,0;

- 15t 000#M C pa3pbIBaMU JUTS SJIEMEHTOB KPYIJIOTO CeUCHUs (CM. pUCYHOK 4), BBIYUCIAEMBIi 110 popMmysie

2
k, = [1_S_w] : (6)2
2D

THE &, - PACCTOSHHE MEXIY OTACIBHBIMA BUTKAMH O0OUME,

Hyp- Kko3(hpUIHeHT apMUPOBAHHUS, BEIYUCIIAEMBIH 110 hopMyIie
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An R-EJ - Iiom@ajab OXBAYCHHOI'O 000iMOit MMomepeyHoOro CeHYCHUs OeToHa U HOPMATUBHOC CONPOTHUBJICHUC

06eTOoHa 0CEBOMY CXKAaTHIO IIPH OJXHOPOTHOM HAIPSHKCHHOM COCTOSIHHH;

Af - IUIOIIAAb MOIMEPEYHOI0 CCUCHM S 000MMBI M3 KOMIIO3UTHBIX MaTepHraJIoB,

Ry - pacueTHOE CONPOTHBICHHE PACTSHKEHHIO KOMITO3UTHBIX MaTEPHANIOB, ONPENEIIEMOE TI0 dopmyne (5.1),8

KOTOpPO# 3HaueHNE KOI(pHIIIEHTA ¥ 2 CIC/leT IPUHATH PABHBIM 1,0.

st 060kM ¢ pasphlBaMM IS 3JIEMEHTOB MPSAMOYIOJIBHOTO CEYECHHMS 3HAYCHNE KOO(DPHUIIMEHTA i, JOILYCKAeTCs

ornpenensts 1o gopmyse (6.25),moacTaBiss B HEE BMECTO [} 3HAYEHHE (,;';22 A2 = 2r) -
J1J1st 5JIEMEHTOB IIPSMOYTOJILHOTO ceueHus B popmyite (6.23)ciemyer mpuHuMarh kor kg =0,5.

6.2.16 PacyeT Mo MPOYHOCTHM BHELUEHTPEHHO CXKATHIX SJIEMEHTOB MPSIMOYTOJIBHOTO CCUCHUS, YCHIICHHBIX
BHEIIHKM apMHPOBaHMEM H3 KOMITO3WTHBIX MATEPHAIOB B IONCPEYHOM HampaBieHHH (pucyHOK 4), ciemyer
MIPOBOJAUTD U3 YCIOBUS

Ne < Ryzbxihy — 057 + Ry, A (g — ), (6.27)

IIpHU 5TOM 3HAYCHUEC BBICOTHI C)KaTOH 30HBI X CICOYCT ONMPEALCIIATH

npu E_,:éi&_,m - 1o (hopmysie

N+Rsﬁs _Rsc‘qcr .
r=

: (6.28)
Ryad
npu & = 2. &3 - 1o opmyme
]
N+ R A % - R, A

x = N (6.29)

Rygh+ ———57%

g (1-Ega)

rac EJIE - I'PaHUYIHOC 3HAYCHUC OTHOCHUTEJIBHOM BBICOTHI CIXKATOMU 30HBbI, BBIYUCIACMOC C Y4YCTOM 00BEMHOTO

HaIpPsHKEHHOTO COCTOSIHUSA OCTOHA
AR3 _ o

b=
B | Goal (6.30)
Ep3
P
-f.n
Eh3 = Epa +2|_L _ (631)
J B,

6.2.17 Pacyer 1mo NpOYHOCTH KPYIJIBIX CEYEHUI BHELEHTPEHHO CXKaThIX JJIEMEHTOB, YCHJICHHBIX BHEIIHUM
ApPMUPOBAHUEM M3 KOMIIO3WTHBIX MATCPUAIOB B [IONEPEYHOM HalpaBieHHH (PUCYHOK 5) CO CTajbHOM apMarypoii,
pPaBHOMEPHO PAaCIpPEACICHHONW MO OKPYXKHOCTH (IPpU YHCIe TMPOJOJBbHBIX CTEPXKHEH HEe MEHee ceMH), MpU Kiacce
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apmarypsl He Bbiie A400 cienyer mpoBOJUTE U3 YCIOBUS

.3 .
T T
e E%szﬂy%+ﬂsﬂﬂof [%4. q:)]rs : (6.32)

rae » - paguyc nonepeyHoro CCUCHUsI,
E—!C!':" - OTHOCHUTCJIbHAas IJIoIIa b CXKaTOM 30HEI 66TOHa, omnpeaeisieMast:

a) MPH BBITOJHEHUH YCIOBHS

N20TTRp A+ 06458, 4; 46 (6.33)
1o dopmyrne
st 2TE,;
N+ szﬂinéw . (634)
E_‘dr - R&E‘q‘l' Rs A.s,fof

PI/ICYHOK 5 - Cxema yCI/IJ'II/Iﬁ 1 2111r0pa HaHpﬂ)KGHI/Iﬁ B CCUCHUU, HOPMAJIBHOM K HpOZ[OJ'ILHOﬁ OCH CXKaToro 3JICMCHTa
KpYIjI0ro CEYCHHU C BHECNIHUM apMUPOBAHHUEM U3 KOMITO3UTHBIX MATCPHUAJIOB B IMOIICPCUYHOM HAITPABJIICHU N

0) npu HeBbImonHeHuu ycnoBus (6.33) -mo dopmyre

N+ Ry Ay g +R53A%

o= 2T ;
r Ryz A+ 2,55R 3 A pog

(6.35)

-  KOO(PPUIHMEHT, YUIUTHIBAIONMN pabOTy pacTAHYTOH apMaTypbl ¥  INPUHUMAEMbIH  PaBHBIM:
p=16(1-1,55, )&, » HO He Oonee 1,0 -npu BeinonHenuu ycnosus (6.33);, @ =0 - npu HEBBLINONHEHUN YCIOBUI

(6.33);
A

; ¢ ~ TUIOIIA/IB CEYCHNS BCEH MPOJIONBHOIT apMaTyphI;
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75 - PaAUyC OKPY)KHOCTH, IPOXOMAIIEH Yepe3 LEHTPhI TSHKECTH CTEPIKHEH NPOAOILHOM apMaTyphbl.

6.3 PacyeT 1m0 NMpOYHOCTH HOPMAJILHBIX ceYeHHil HA 0CHOBE HeJIMHe iiHOii 1ed opMaMOHHOI Moe I

6.3.1 Pacuer 1m0 MPOYHOCTH HOPMAJBHBIX CEYEHHUH HA OCHOBE HEIHMHEWHON ne(opMalMOHHON MOJeTH
MIPOBOIAT C ydeToM mojoxkenuit, mpuHAThiX B CIT 63.13330y ciemyrommx JOMOIHHTEIBHBIX TTOJI0KCHHHA

- CBs3b MEKAY MPOJOJBHBIMU HANPSHKCHUSMH W OTHOCHTEIBHBIMH JeGOpManUsMU BHEIIHEH MPOIOIBHOU
apMaTypHl U3 KOMIIO3UTHBIX MaTepPHAIOB TPUHIMAIOT JINHEWHOMH;

- JJId  CXaTbIX OJJICMCHTOB C oboiiMaMi K3 KOMIIO3UTHBIX MaTepuajioB CBA3b MCKAY IMPOAOJIbHBIMU
HAMpsDKECHUAMU U OTHOCUTCIIbHBIMU ,Z[e(l)OpMaI_II/IﬂMI/I OcToHA IIPUHUMAIOT C Y4€TOM HECOJHOOCHOIO HAIIPSIKECHHOTO
COCTOSAHMU A.

6.3.2 Tlepexon OT JmIOpHl HanpsHKEHUH B OeToHE K OOOOIIEHHBIM BHYTPEHHHM YCHIIHSIM MPOBOIST C

MPUMEHEHUEM MPOIEAYPhl YHUCICHHOTO WHTETPUPOBAHUS HAMPSDKEHUH 1O HOPMAIbHOMY cedeHuto. Jljis 3Toro
HOpMAJIbHOE CEYCHHE YCIOBHO PpasOMBAIOT HA Mallble Y4aCTKH MIOMRANIMH A, Ag , A (pucyHok 6), B mpemenax

KOTOPBIX HAIIPSDKSHUS IPHHUMAIOT PABHOMEPHO PacIpeieIeHHBIME (YCPEIHEHHBIMI).
6.3.3IIpu pacuere NPUHUMAIOT:

- 3HAYCHHS COKMMAIOIIEH TPOJOIBHOW CHIIBI, & TaKKe CKUMAIONMX HANPsHKCHUH u aedopmanuii yKOpodeHUst
0eToHa M IPOJIOJIBHON CTANBHON apMaTyphl CO 3HAKOM "MUHYC";

- 3HaYCHUS PACTATUBAIONIMX HAMPSDKEHU N U ieopMariii OSTOHA U apMaTyphl CO 3HAKOM ''TITIOC';
- 3HAaKd KOOPIUHAT I[CHTPOB TSHKECTH apMaTYPHBIX CTEPXKHCH W BBIICICHHBIX YCIOBHBIX YYaCTKOB OCTOHA U
BHEIIHEH apMaTypbl M3 KOMIIO3UTHBIX MAaTEPHUAJIOB, a TAKKE TOYKA HPUJIIOKEHHUS MPOAOIbHON CHIIBI - B

COOTBCTCTBHU C HpPIHHTOfI CHCTEMOU KOOpAUHAT.

6.3.400iyr0 cucreMmy GpU3NIECKIX COOTHOIICHHUH ISl pacdeTa HOPMaIbHBIX CEYCHHH 110 TPOYHOCTH MTOTYIatOT
U3 COBMECTHOTO PACCMOTPCHHSL:

- YyPaBHEHUU paBHOBECHS YCHIIMI OT BHEIIHUX CHJI ¥ BHYTPCHHHUX YCIUIMKA B HOPMAIIGHOM CEUYCHUH IJIEMEHTA!

M, = Z-sz"qﬁ:'zbn' +ZG.§{A.§}'ZSI:}' +zk‘40jk‘qﬂczka ; (6.36)
! J
M_}' = ; GEJ!'AEJ!'ZEJ_}'!' +§_ Gg-ﬂéi.-zw +% Gﬁﬂjkzﬁ-k : (637)
Nz = Z_ GEJ!'AEJJ' +Z_ G-?,i"AS,J" +% Gﬁﬁﬁ : (638)
! J

- ypaBHeHHﬁ, OMMPEACIIAIOIIMX paCIIpEACICHUC ,He(l)OpMaHI/Iﬁ 110 CEYCHHIO:

1 1
Ey=Ept z-!m' + ZEJ_)J:' ; (6-39)
7y ry
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— 1 z 1 7.
x Y
1 1
g =g +—Zpm +—Z 45, (6.41)
Py Fy

Pucynok 6 - PacuerHas cxeMa HOPMaJIbHOTO CEUYEHUS KeJIe300€TOHHOTO 3JIEMEHTa C BHEIIHUM apMUPOBAHHEM K3
KOMITO3UTHBIX MaTEPUATIOB

- 3aBHUCHMOCTEH, CBS3BIBAIOIIMX HAPSXKCHUSI U OTHOCHTEJIBHBIC MPOJOIbHBIC NeopManuu OSTOHA, CTATBHOU
apMaTypHl U BHEIIHEH apMaTyphl U3 KOMIIO3UTHBIX MaTEPUAJIOB:

Cpi = Hy VS ) (6)42
Og = EgVg g, (6)43
Op =Bplep —eg)20- (6.44)

B ¢opmynax (6.36)-(6.44):

M, M y - u3rubarolye MOMEHTHI OT BHCIIHEH Harpy3ku, NCHCTBYIOIME B IJIOCKOCTSX, COOTBETCTBEHHO,

X¥OF W ¥OF WIH NapajulebHO UM, ONPENCIIIeMbIC 10 (OpMyIaM:

szde +Nzé‘x; 645)
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M} =M}Jd +NZE}|1 46)

rac de y M_]Jd - I/I3FI/I6aIOHII/Ie MOMCHTBI B COOTBETCTBYIOIIMX IIJIOCKOCTAX, ONPEACIIACMBIC U3 CTATUYCCKOTO pacueTa

KOHCTPYKIUH;
M, - IPOJOJIbHAS CHJIA OT BHELIHEH HArpy3KH;

gy é‘}, - pacCToAHUA OT TOUKUA NPUITOKCHUSA HpOHOHLHOﬁ CHJIBL 1O COOTBCTCTBYIOIMX KOOPAUHATHBIX 00617[;

AEJ:" Z-EJJ."!" ZEJ_]J!" Cpp - IJIOIIAJb, KOOPAWHATBI LECHTPaA TAKCCTH i -TO Yy4yacTKa OeToHa u HaITpsKCHUEC

MIPOAOJILHOIO HAIPABJICHU S HA YPOBHE €TI0 LICHTPA TsDKECTH,

A jiomazb, KOOPAWHATBI LECHTpA TSKCCTU j-l"O CTCPIKHSA CTaJIbHOI apMaTtypbl "

a3 =

Zogr Loy
HaNpsLKECHUE B HEM,

5
Aﬁ, A e A ik Cg - TUIOMANb, KOOPIMHATEI IEHTPA THKECTH j -TO ydacTka BHEIIHETO apMUPOBAHHSA M3
KOMITO3UTHBIX MAaTEPUAIIOB B IPOJIOJIbHOM HAIPABJICHUU M HAPSHKEHUE HA YPOBHE €0 [[EHTPA TSHKECTH;

Ep- OTHOCHTCIIbHASA ,ue(bopMaunﬂ MMPpOAO0JIbHOIO HalpaBJICHHA BOJIOKHA, PAaCHOJJOXKCHHOTO Ha NEPCCCUCHUUN

ocet ¥ U ¥,

Epis E-§j’" EﬂC - OTHOCHUTCIIBHBIC I[e(fl)OpMaHI/II/I IIPOAOJIBHOTO HAaIpaBJICHUA, COOTBETCTBCHHO, HA YPOBHEC LICHTPA

TSOKECTH ;-TO ydacTka O€TOHAa, j-TO apMaTypHOTO CTEpXHS M j-TO y4acTKa BHEIIHETO apMHpPOBAaHUSA W3

KOMITO3UTHBIX MaTCpHaIOB,;

ng - HaYaJIbHBIC OTHOCHTENBHBIC ACQOPMAIH PACTAHYTOM IPaHu ceUeHUs (IO YCUIICHUS DIIEMCHTA);

- KPUBH3HA TIPOJIOJEHON OCH Z B IUIOCKOCTSAX JACHCTBHS H3THOAIONMX MOMEHTOB A, , M X

1 1
rx,'rJ’

F; - HaYaNbHBIA MOAYIb YIPYTOCTH OETOHA,;
E_ - MOZyNb YIPYIOCTH i -TO CTEPIKHS apMaTypEI,
Vg, - KOO(QUIMEHT yPyrocTy OETOHA j -TO y4acTKa,

VT k03 (hpUIHEeHT yIpyrocTu [ -TO CTEP)KHSI apMaTypEI.

3nauenus Kod(pQUIMEHTOB U3MEHEHMs CEKYLIEro MOy YIPYrocTH OETOHA vy, M CTAIbHOH apMaTyphl vy

MPUHHUMAIOT IO Auarpammam 1eopMHpOBaHUs OETOHA U apMaTyphl.

6.3.5/]y1s1 xKene300eTOHHBIX 3JIEMEHTOB, Ha KOTOPBIE ACHCTBYIOT M3rnbaronme MOMEHTHI ABYX HallpaBJICHUH U
npoaonbHas cuna (pucyHok 6), o0yt cucreMy (GU3MYECKHX COOTHOLICHUI ISl pacdeTa HOPMANBHBIX CEYCHHH MO
MIPOYHOCTH CIEAyeT IPUHUMATh B BHJIE!

1 1
M, =0y —+ D —+ Lyagg; (6.47)
ry ry
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1 1
My = Dyg —+ Dy —+ Dysep; (6.48)
Py y
1 1
N=D13—+D23—+D33E[|_ (649)
Py Ty

XKecrkocTHple XapakTepucTikn L (i, 4 -1, 2, 3)B ypaBHeHusx (6.47)-(6.49pnupenensior mo Gopmymnam:

2 2 2
Iy = Z_Ab:'zbn'Ebvbi +Z_-A.§r'z.::3.:." E.g;"”'y’ +%Aﬁzfﬂ:‘€f ; (6.50)
! J
2 2 2
Loy = Z-Abz'zbyz'gbvbz' +Z_A.§;'Z.s_ij.§j""".y' +%Ajkzﬂk"§f ; (6.51)
! J

Lya =Z_-Ab!'zbnzbyi"§"b\"bi +Z-Ag'zsy'zsy;'gy'vg' +§Aﬁ:2ﬂkzﬁ-k5f ; (6.52)
! J

D13 = Z-AEJ!'ZEJ;Q'EEJ\'IEH' +E_A§?-ZW-ESJ-\J$ +%ﬂﬁzka Ef ; (653)
: F
D3 = 2 ALy BV + 2 Ay Ly BV g ¥ 2 A Z e By (6.54)
i J
Doy = 2 Ay By + 2 A By "'%Aﬁrgf . (6.55)
i j

JUi1st 2I€MEHTOB, YCHJICHHBIX IIYTEM YCTPOMCTBAa 000#M M3 KOMITO3UTHBIX MarepuaiioB, B ypaBHeHHsX (6.36)-
(6.38)u (6.50)-(6.55pnaueHue Ag, crenyer NpUHUMATh PABHBIM HYJO H YIUTBIBATE HOTO0KCHUS 6.3.151 6.3.16.

6.3.6 [lns keae300eTOHHBIX DJIEMEHTOB, Ha KOTOPBHIE MACHCTBYIOT TOJBKO H3rHOAIOIMME MOMEHTHI JBYX
HanpasjleHu# M, u M, (kocoii u3rub), B ypaBaenuu (6.49)npunumaror 37 = 0.

6.3.7 [l BHEIEHTPEHHO CXKATBIX B IUIOCKOCTH CHMMETPHHU IIONCPEYHOTO CEUYCHHS IKEIEe300CTOHHBIX
3JIEMEHTOB W PACIOJIOXEHUHM OCH & B ITOW IIJIOCKOCTH MPUHUMAIOT M }, =0u Iy =0y =043 =0. B atom

ciIydae ypaBHEHUS PaBHOBECHS IPUHUMAIOT BUI:

1
Mx=911r—+91350i (6.56)

X

1
N = D13 —+D33ED. (657)
'rx
6.3.8 /lns u3rubaeMbIX B IJIOCKOCTH CHMMETPUH MONEPEYHOTO CEUEHHS SKEIE300€TOHHBIX JJIEMEHTOB H
PacIOJIOKEHNH OCH Y B OTOM IUIOCKOCTH HpuHuMarT }7 =0, A 3 =0, Dj5 =Dy =043 =0 u ypaBHenus

PpaBHOBECHA UMCIOT BHU .

1
My =Dy —+ Disegs (6.58)

X
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1
0= D13 r—+D33ED. (659)
x

6.3.9Pacuer o MMPOYHOCTU HOPMAJIbHBIX CEeUCHUM YCUJICHHBIX 3JICMCHTOB CJICAYCT MPOBOJAXUTD B ABA dTalla.

Ha mepBoMm 3Tame mpoBOIAT pacdeT HampsDKEHHO-Ie(GOPMHUPOBAHHOTO COCTOSIHHS KOHCTPYKIIMH 0e3 ydera
CHUCTEMBI YCUJICHHSI Ha HAarpy3Kd, ACHCTBYIOIME Ha Hee JO ycuieHHs. s 3TOro B (pM3MYECKHX COOTHOIICHHSX
MIPUHUMAIOT Aﬂ, =0. B pesynbrare pacueTa OMNpEACNSAIOT 3HAYCHHWE HAYaIbHOW OTHOCUTENBHOHN nedopmanuu

PaCTSHYTOH rpaHu CeYeHUs ng , KOTOpOE YYHTHIBAIOT HA BTOPOM dTarle pacyera.

JlomyckaeTcst OnpeeNsaTh 3HaYeHHE ng 10 yrpolieHHoi dopmyste (6.14).

Ha BTOpOM »3Tame mpoBOIAT pacdeT MO NMPOYHOCTH HOPMATBHBIX CEUEHHH DJIEMEHTOB C YUETOM CHCTEMBI
YCHJICHUS ¥ HAYAJILHOTO HAMPSHKEHHO-1e(hOPMUPOBAHHOTO COCTOSHIS KOHCTPYKIUH.

6.3.10 [Ipy KCIONB30BAHMU KPUBOJMHEWHBIX AdarpamMm ae(GOpMUpOBaHUs OETOHA W CTAIBHON apMaTypbl
pacueT HOPMAJbHBIX CEUYCHHH KENE300€TOHHBIX JJIEMEHTOB 10 IPOYHOCTH MPOBOMAT U3 OOECIEUEHHS YCIOBHM
paBHoBecus (6.47)-(6.49)1ipy MaKCHMAIIbHBIX 3HAYEHHUAX YCUIIMH OT BHEIIHUX HATPY30K.

[lpn npuMeHeHUM NBYXJIMHEHHBIX WIM TPEXIMHEHHBIX auarpaMMm nedopMupoBaHuss OeTOHAa M CTAIBHOU
apMaTypsl pacueT HOPMAIBHBIX CEYEHUH 110 TPOYHOCTH NMPOBOAAT U3 YCIOBUI

|EEJ,max |5 Ep il (6.60)

Ts max = s ults (6.61)
0

Ef — Eps ng',uff' qa)

THE Ej 144y - OTHOCHTENBHAS AeopManus Hauboee CKATOro BOIOKHA OETOHA B HOPMAIbHOM CEYECHUH 3IIEMEHTA OT
JIeHCTBUS BHEIIHEH Harpy3Ky;

ES,m - OTHOCHUTCIIbHAas ,He(l)OpMaHI/IH Hauboiee PaCTAHYTOro CTCPIXKHSA apMaTypbl B HOPMaJIbHOM CCYCHUU

9JICMCHTA OT ZleﬁCTBPIﬂ BHEIIHEH Harpy3Ku,

Ej 4 -~ TPENETBHOE 3HAYEHHE OTHOCUTENIBHON aedopManuy O€TOHAa NMpPU CKATHH, NPHHUMAEMOE COINIACHO
6.3.11;

€5k - NPEICIBHOC 3HAYCHUE OTHOCHTEILHOM nedopMaluyl yIJUHEHHUS apMaTypbl, TPUHUMAeMOe COTJIAaCHO
6.3.11;

Ef uii = HPEACIIPHOC 3HAYCHUEC OTHOCHUTEIBLHOM ;[e(bopMauI/m KOMIIO3UTHBIX MATE€pHaJIOB CUCTEMbl BHCIIHEIO

apMHpOBaHus, BeryrcisieMoe o gopmyse (5.4).

6.3.11 TlpenenbHele 3HA4YCHUS OTHOCUTENBHBIX JedopMmanuii OeToHA £y i (Eps,4 ) TPUHUMAIOT IIPH

JBY3HAYHOH SIope aedopManuii (CKarne W pacTshKEHHe) B IONEPEYHOM CEYSHMHM OETOHA dyeMeHTa (M3ruo,
BHELICHTPEHHOE CXKATHE MJIN PACTSDKEHHE C GOJIBIIMMHU SKCIIEHTPHCUTETAMH) PABHBIMHU E£p5 (£ )-

IIpn BHEIEHTPEHHOM CXATHH 3JEMEHTOB M DACIPENCICHUHM B MOMNEPEYHOM CEUCHHM OETOHAa 3IEMEHTa
nedopManuii TONBKO OJHOTO 3HAKA MpPEAENbHBIE 3HAUECHUS OTHOCHTENBHBIX AedopMamuit 6eToHa £; . (Eps )

OTPEACISIIOT B 3aBHCHMOCTH OT COOTHONICHHS nedopManuid OeToHa Ha MPOTHBOMOJOXKHBIX TPAHIX CEUCHHS
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DIEMEHTA g U g5 (| &5 |2] g |) M0 popmymnam:

s
Enutr = £33 ~ (Ep2 —Epp) E—l (6.63)
2

£
Epul = a2 ~ (Ep2 — Ebm)s— : (6.64)
2

LOC Sppy Spyn s Spo M Eggo - Ile(i)OpMaHI/IOHHLIG nmapaMeTpbl paCuUCTHLIX AUArpaMM COCTOSAHUA 6€TOHa, IMpUHUMACMbIC

mo CIT 63.13330; s 3/IeMEHTOB, YCHJICHHBIX BHCIIHMM apMHPOBAHHWEM H3 KOMITO3UTHBIX MAaTepHaioB B
MIONEPEYHOM HallpaBJICHUH, CIIEAYeT YYUTHIBATh yka3anus 6.3.15u 6.3.16.

HpeIleHLHOC 3HAYCHUE OTHOCUTEIILHOMN Lle(i)OpMaIII/II/I apMaryphbl £ IIPUHUMAKOT PABHBIM!

5,Uif
0,025 -ams apMaTyphl ¢ PU3NIESCKIM MPEICIOM TCKY4ECTH;
0,015 -puist apMatypsl € YCIIOBHBIM MTPEEIOM TEKy4ECTH.

6.3.12 [Ipn pacyere 3IEMEHTOB C NPUMEHEHHEM KPHBOJIMHEHWHBIX IuarpamMM JIeopMHUpOBaHUS OETOHA M
CTEepKHEBOH BBICOKOIIPOYHON apMaTyphl 3HAYCHUS KOO(XPUIIHEHTOB YIPYTOCTH Vy; U Vg TPHHUMAIOT PaBHBIMH

W = W, Ty —i)'m)ﬂ.'l—com—coznz ' (6.65)

rhe # - MHIEKC Marepuana (mist O€ToHa p = b bt | IUIS apMATyphI ## = & );

Vi, - 3HAUEHHE KOd(Q(UIIIEHTA B BEPIIMHE AUATPaMMBI (IPH T, = &, );
vy - Ha9aJIbHBIH KOO (OQUIMEHT H3MCHEHHS CEKYIIETO MOJIYIIS,
@y Gy - KOOQOUUMEHTBI, XapaKTePU3YIOLIE OJIHOTY AUArpaMMBbl MaTeprana, gy =1—a;
1| - YpOBEHb HAIPSHKCHUH, BRIYUCIISIEMBIH 110 (opMyIIe
1 =':Gm_0m,ef)"r':6m _Gm,gszo , (666)
Ty i = HAIIPSDKCHN I, OTBEYAIOIIME PE/CITY YIPYrOCTH MaTepHaia.

B dopmyne (6.65) 3HaK miroc NPUHUMAKOT AJIs JUAarpaMMbl 1eOPMHUPOBAHUS apMaTypbl M IS BOCXOMSIICH
BETBU JHMarpaMMbl Ae(pOPMUpPOBAHUS OCTOHA, a 3HAK MUHYC - JUI HUCXOJSIIEH BETBU JUarpaMmbl Ae(hOpMUPOBAHUS

6erona. Hucxopsiyto BeTBb iuarpamMMsl 1epopMUPOBaHUS OETOHA JIOITYCKASTCS IPUMEHSTH 10 YPOBHS HaNPsDKEHU N
1 20,85.

I[I/Ial"paMMLI Lle(i)OpMI/IpOBaHI/Iﬂ apMaTyphbl IIPU CXKATUU U PACTSHKCHUU CIICAYCT IPUHUMATh OAMHAKOBBIMU.

6.3.13[1apamMeTpbl KPHBOJIMHENHHON qUarpaMMbl 1e(OpPMUPOBAHMS apMaTyphl ¢ GU3nUecKoii (0e3 yuera ydacTka
YIPOYHEHHUS 33 TUIOMAIKON TEKy4eCTH) M C YCJIOBHOW IUIOI@AMKON TEKy4eCTH NpPU BBIYHCICHUU KOI(PPHUIIMEHTOB
YIPYTOCTH vy CIEIYeT BBIYUCIATE 110 GopMymam:
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V=1, %, = ; =
il 3 Esss,u sl

Csal = ﬂs,eIRs P Eg = S5 ulf » Ng,a =

1_T|.s el

1-1

5U

rjie 3HaYeHMs KOIPOULUEHTOB 1|, ;; U T),, CIELYyeT IPUHUMATH 110 Tabnuue 4.

o2

ek p=907mEa D+ vea -90°
(ﬂg,z = TMg,2)(v —9,)°

_ &
C R, +0002E,

Tabnumna 4
Bun n xnacc apmatypel T 5.0l .
A240 0,97 1,01
A400 0,90 1,05
A500 0,8 11
lopsiuekaraHast Kiacca:
A600 0,7 1,35
A800 0,7 1,45
A1000 0,7 1,25
Tepmomexanunuecku yrpouHenHas kiaccoB Ar1000u A11200
IaMETPOM, MM:
10-14 0,8 1,23
16-32 0,8 1,15
Xononnonedopmuposannas kiacca BS00 mnamerpom, Mm:

3 0,7 1,09
4 0,7 1,08
5 u 6osee 0,7 1,05
wracca Bpl200 amamerpom, MM, 8 0,85 1,05

" Bp1300 " 7 0,85 1,05

" Bp1400 " 6;5 0,85 1,1

" Bp1460 " 4 0,85 1,2

" B1500 " 3 0,85 1,2

(6.67)

6.3.14 Tlpu pacuyeTe 3JIEMEHTOB, YCHJICHHBIX BHCIIHMM apMHPOBAaHHEM B MPOAOJBEHOM HAaIlpPaBJICHUH,
mapaMeTphl KPUBOIMHEHHOMN JuarpaMMbl 1eOpMUpOBaHus 6eTOHA (PUCYHOK 7) IIPU BBIYHUCICHUHU KO3(DDUITHEHTOB

YIPYTOCTH vy CJACAYCT IPUHMMATD PaBHBIMU!
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a o, |
Cpr 5 Ry \
6 5&0 eﬁ.! Eb
~
Cp = _Rb,ser

Pucynok 7 - KpuBonuHeiinble 1uarpaMMsbl 1eOpMUPOBaHUS OeTOHA
Q) IUISL IMarpaMMBl CHKaTHsI

Ju1st 00eHX BETBEW AuarpaMMel

- N Rb Cp
G-EJ =—RE,;G&,,§I=U;‘J&,= ,T]=—, (668)
Zy08 b
JUIST BOCXOJSIIEH BETBU
vg=1; @ = 2- 2,50 &8)
JUISL HUCXOSINEH BETBU
vp = 2,059, oy = 1959, —0,138; (6.70)
0) Juts IMarpaMMbl PacTsHKCHHUS
A . . . G -
gt = Ryt Opg gt =03 Ve = 0,6(1+ 0,18y )5 1 = R—E”, (6.71)
b
JUIST BOCXOJSIIEH BETBU
¥ =1, W= 2—2,5‘:’53; (672)
JUISL HUCXOSILEH BETBU
Wy = 2,050, oy = 1,959, — 0,138, (6.73)
Ije gpy - OTHOCHTENbHas JedopManus B BEpUMHE JUArpaMMbl CKaTHs OETOHA, IPUHMMAEMas. IpH

HEIPOIODKUTSILHOM IeHCTBUHM Harpysku - paBuoi 0,002, mpu mpomoinKuTeaIsHOM AekcTBuu Harpysku - mo CIIT
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63.133308 3aBHCUMOCTH OT OTHOCHTEJILHOM BJIaYKHOCTH OKPY)KAfOILEH CPeJibl.
B dopmyne (6.71)3nauenue Ey, npunnmaot B MIla.

6.3.15IIpu pacuere 3JIEMEHTOB C IPHMEHEHHEM IBYXIHHEHHBIX U TPEXIMHEHHBIX AHarpaMM Ae(opMHPOBaHHUS
OeToHa M CTEP)KHEBOH apMaTypbl apaMeTpbl AWarpaMMbl ISl BHIYMCICHHS 3HAUCHUH KOA(XPHIIEHTOB YIPYroCTH

vy M v cnepyer npuaumarh cornacHo CIT 63.13330,npunuMas B HHMX JUISl CXKATHIX 3JIEMEHTOB C BHEIHHUM

»
apMHUPOBAHUEM B IIONIEPEUHOM HANPABICHUU BMECTO XaPAKTEPUCTUK OCTOHA R;, U £j; XapAKTEPUCTHKM Fjp3 M £3,
onpenensempie 1m0 Qopmynam (6.23) u (6.74) COOTBETCTBEHHO, a 3HAYEHUE £y HNPUHMMATh C Y4ETOM

KOPPEKTHPYIOIIETO KO3()UIIMEHTA, PABHOTO OTHOWIEHUIO 53 f E5

R
Zp3 = Ep +2I'Lf E—f 614)
h

6.3.16 TIpu pacdere 3JIEMEHTOB, YCHJCHHBIX BHEIIHHM apMHPOBaHHEM B TIOTIEPEYHOM HAIPABIICHUH,
HapamMeTphl KpUBONMHEHHOM AuarpaMMBl C:KaTHs OETOHA NP BRIYMCICHUM KO3(DUIIMEHTOB YIPYTOCTH vy, CIEIAyeT
npuauMath 10 6.3.14, B 3aBucuMocTAX (6.68) KOTOpOro BMecCTO XapakTepucTUK OeToHa &, M £y CIeIyeT

MOACTABJIATH XapaKTCPUCTHUKU R-E:G U Epsy .

6.4 PacueT o MPOYHOCTH ceveHU i, HAKJIOHHBIX K NMPOI0JILHOM 0CH DJIeMeHTA
6.4.1 Pacuer mo MNPOYHOCTH HAKIOHHBIX CEYCHHMH IKEIe300€TOHHBIX HJIEMEHTOB, YCHJICHHBIX BHEIIHUM
apMHUPOBAHHEM M3 KOMIIO3UTHBIX MATEpUAIOB B BHJE ABYXCTOPOHHHUX, TPEXCTOPOHHHUX MJIM 3aMKHYTBIX XOMYTOB
(pucyHok 8) cieayer MPOBOAWTH IO MPOYHOCTH OCTOHHOW TOJOCHI MEXIYy HAKIOHHBIMH TpPEIMHAMH, IT0
HaKJIOHHBIM CEUEHHSIM Ha JICHCTBHE MONEPEUHbIX CUJI U M0 HAKIIOHHBIM CEYEHUSM Ha 1€ CTBHE MOMEHTOB.

Pucynok 8 - CxeMbl yCUIICHUSI HAKITOHHBIX CEUYCHH JIEMEHTOB

6.4.2 Pacuer u3rmbaeMpIX JJIEMEHTOB IO MPOYHOCTH OCTOHHOW MOJOCHI MEKIAY HAKIOHHBIMU TPEIMHAMH
cnenyet nmpooauTh 1o CIT 63.13330be3 yuera pabOTHI BHEIIHETO apMUPOBAHHS M3 KOMIIO3UTHBIX MAaTEPHAJIOB.

6.4.3 Pacuer HM3ru0acMBIX JJIEMEHTOB 110 HAKIOHHBIM CEYEHHUSAM Ha ACHCTBUE IMOMEPEYHBIX CHJI CIEHyeT
TIPOBOIUTH U3 yCIOBHs (prucyHOK 9)

Q=0+ Lo+l g (6.75)

rIe (¢ - ToIlepedHas cujia B HAaKIOHHOM CCUCHHWHM C JIMHOM IPOCKIWH (¢ Ha MPOJOJBHYI0 OCh 3JIEMEHTa,

omnpeacisieMast OT BCEX BHCIIHUX CHJI, PACIOJOXKCHHBIX IO OJHY CTOPOHY OT pacCMarpruBacMOro HAKIOHHOTO
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CEUCHHS, IPH STOM YUHUTBHIBAIOT HanboJiee OMacHOe 3arpy)KeHHe B Mpeeiax HakIOHHOTO CeUCHHUS;
{Jy, - oIepevHas Cuna, BOCIpUHMMaeMas OETOHOM B HAKIOHHOM cedeHu, onpenensemas no CII 63.13330;

{),,, - TIONEPEYHas Cuja, BOCIPMHUMAEMAs CTAILHON IONEPEYHON apMarypoii, YCTaHOBJIEHHOW B HAKIOHHOM

CEYEHHH C LIAroM g,,, onpenensemas no CII 63.13330;

Qﬁt‘- nomnepevyHasd cujaa, BOCOPUHHMacMas HOHCpe‘-IHOﬁ apMaTypoﬁ N3 KOMIIOBUTHBIX MATCpUaioOB B

HAKIOHHOM ceueHuH (pucyHok 9), ompeaensiemMas o gopmysie

Aa Re sl
Qp =y DS TR (6.76)
gf
e Yy - KOY(QPUITHESHT, 3aBUCAIIMI OT IPUHATOW CXeMbI HAKIIEHKH, paBHBIN
0,95 - u1st 3aMKHYTBIX XOMYTOB;
0,85 - m1st ABYX- U TPEXCTOPOHHHUX XOMYTOB;
_Clg —a) . 6.17)

c
Jw 2

{*- JUTMHA MPOCKIUH HAKIOHHOTO cedeHus, mpuHumaemas mo CIT 63.13330;

35, St

i
|
|& &
| ==
|

lo,+0,+0,

PI/ICYHOK 9 - CxeMma YCI/IJ'II/Iﬁ IIpu pacyeTe ’KeJ1€300€ TOHHBIX DJIEMEHTOB C BHEIIHUM ApMUPOBAHUEM U3 KOMIIO3UTHBIX
MaTCpHAIOB 110 HAKIIOHHOMY CCUCHHIO Ha HCﬁCTBHe IIOIICPEYHBIX CUIT

% 5, - BBICOTA HAKJICHKH MOTIEPEIHOIO XOMYTa;
Ag, - TIOMAH CEYCHUS TONEPEIHOTO XOMYTa M3 KOMITO3UTHOTO MaTepHana;

Rﬁu - pacueTHOC 3HAUYCHUEC CONPOTHUBJICHUA PACTSKCHUIO KOMIIO3UTHOTO MaTepuajia npu pacueTe MmpovYHOCTU

cequI/n‘/i, HAKIIOHHBIX K HpO,HOHLHOfI OCH 3JIECMCHTA, MIPpUHUMACMOC paBHbIM

Rg, =0,75R; <0,004E (6.78)
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a Ipyu YCUJICHUU B BUJC ABYX- UJIU TPEXCTOPOHHUX XOMYTOB - C Y4HCTOM AOIMMOJTHUTCIBHOIO YCIOBUS

Rgy =¥ra Ry 18)

";‘f4' KO3(1)(1)I/IIII/ICHT HaACKHOCTHU 110 CUCIIJIICHUIO, HpI/IHI/IMaeMHﬁ PaBHBIM:

bipls By
=——— 2 <75, 6.80
747 o0z, (6.80)
Lg- a(deKTUBHAS IJTTHA aHKEPOBKH, MM
_ 23300 6.81)
7 - YHMCJIO CJIOEB I10JIOC TIONIEPEYHOI0 XOMYTa,
ki - K0O(PULMENT, yIUTHIBAIOIMH NPOYHOCTH OETOHA
: (R MITa); (6.82)
= - B MIla); .
by =(018,)3 °
k5~ K09(OUUMENT, yIUTHIBAIOIMI CXEMY YCHIIEHHS, IPHHHUMAEMbIH PaBHBIM
- VIS TPEXCTOPOHHUX XOMYTOB:
he — L
by =2 88
B i
- 1Sl ABYXCTOPOHHUX:
ha, —2L
oy = T ®)8
# g

B dopmynax (6.79) u (6.80) 3nauenwue Ry chemyer ompencsath mo dopmyne (5.1), B koTopoil 3HaueHHE

Kod(puIIeHTa ¥ r2 IPMHUMAIOT PAaBHBIM 1,0.

[apametpsl dopmyn (6.80)-(6.82kneayer npuHUMATh Kak Ge3pa3sMepHbIC BEMYHUHBI, & UX Y CIOBbIC 3HAYCHHSL:
B MM - T'eOMeTpHUecKue xapakrepuctuku 1 B MIla - mpounocTHble U edopMalrOHHEIE XapaKTePUCTHKH.

6.4.411pu pacuere M3rnbGaeMbIX SJIEMEHTOB [0 HAKITOHHBIM CEYEHUSAM Ha JICHCTBHE TTOTIEPEUHBIX CHII B YCIIOBUH
(6.75)cnenyer npuHUMATh

Qs T8 = 23Ry b0y - (6.85)

6.4.51Ipy npoeKTHPOBAHNH YCUIIEHUS HAKIIOHHBIX CEYEHHUH cienyeT o0ecrieunBaTh COOII0ICHUE YCIOBUS

o + 80 = 0.5Rybly (6.86)

6.4.6 Pacuer kene300€TOHHEIX 3JEMEHTOB 110 HAKIOHHBIM CEUYEHHSM Ha ﬂeﬁCTBHe 1/13r1/16a}on11/1x MOMCHTOB
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CJICAYCT MPOBOJAUTH U3 YCIIOBUA

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

rae )f - MOMCHT B HaKIIOHHOM CEYEHUH C JUIMHON MPOEKIUHU (7 Ha IMPOJOIBHYIO OCh AJIEMEHTA, OIIPEeNIIeMBIi OT
BCEX BHEIIHMUX CHJI, PACIIOJIOKEHHBIX 110 OJHY CTOPOHY OT paCCMaTPHBAEMOTO HAKJIOHHOTO CEUCHHUS;
M , - MOMEHT, BOCIIPUHMMAEMBIA IPOJOJIBbHOM CTAILHOM apMaTypOi, IIEPECEKAIOIEN HAKIOHHOE CEYEHHUE;

M .., - MOMEHT, BOCHIPUHHMMAEMBIH [IOIEPEYHOM CTAIBHOM apMaTypOM, IIepECEKarOIEH HAKIOHHOE CEUYEHHUE;

Mf- MOMCHT, BOCHpI/IHI/IMaeMHﬁ nonepeqﬂoﬁ apMaTypoﬁ N3 KOMIO3UTHBIX MaTepUuajioB, nepeceKanmeﬁ

HAKJIOHHOC CCUCHUC.

3nauenust MOMeHTOB M, u M, cnenyer onpezensts no CIT 63.13330a snauenne MmomenTa M 7 10 topmyre

My =0505C. 8)8

PacdyeT o npegeJIbHBIM COCTOSHUSIM BTOPOIi IPyMIIbI

6.5 PacueT mo 00pa3oBaHMIO TPe IMH

6.5.1 Pacuer ycuieHHBIX H3rHOACMBIX JKEIC300CTOHHBIX JJIEMCHTOB IO OOpa30BaHHUIO TPEUMH CICIyeT
MPOBOJUTH U3 YCIOBHS

MMy, (6.89)

roe Af - I/I3FI/[62[IOIII[/Iﬁ MOMEHT OT BHEIIHEH Harpy3kku OTHOCHUTECJIBbHO OCH, HOpMaHLHOﬁ K IIJIOCKOCTH ,HeﬁCTBPIH
MOMCHTA U npoxoz[;{meﬁ 4epe3 LUCHTP THKECTH NPUBCIACHHOTO MONCPEYHOI0 CCUCHUS DJICMCHTA,

A .- M3rMOArONMi MOMEHT, BOCIIPHHMMAECMbIH HOPMAJIbHBIM CEYCHMEM DJIEMEHTA B MOMEHT OOpa30BaHHs

TPEIWH.

6.5.2 Msrubarormii MomeHT M.
MOJIEJIM - M3 pelIeHUs NpUBeAeHHBIX B 6.3.5-6.3.8cucteM ypaBHEHUIT IpH OTHOCHTENIBHBIX JedopManusx 6eToHa
Ept uax Y DACTAHYTON TPaHU BJIEMEHTAa OT JEHCTBHMSA BHEIIHEH HArpy3kd, PaBHBIX MPEAENbHOMY 3HAYEHHIO MpPH

npu 00pa30BaHWM TPEIMH CIEIyeT ONPENeisATh Mo AehopMammoOHHOMN

PACTSKCHUU gy ¢ - HpI/I 9TOM PACUYCTHBIC XAPAKTCPUCTUKU MATCPUATIOB NPUHUMAIOT JI MPEACIbHBIX COCTOSIHUI

BTOPOM TPYIIIIBI, & 3HAYEHUE Ep, i PU HEIPOJOILKMTENBHOM JAciicTBuu Harpysku pasHbiM 0,00015.

6.5.3/1y1s1 571eMEHTOB MPSIMOYTrOJILHOTO, TABPOBOTO WJIM JABYTAaBPOBOTO CEUCHHUS C apMaTypOH, pacIiojIOKEeHHO! y
BEpXHEW W HIDKHEH TpaHel, MOMEHT 00pa30BaHUs TPEUMH C YIETOM HEyNMpyrux aedopmanuii pacTsHyToro 6eToHa
JIOIyCKaeTCst onpeensTh no ynpomenHoi meronuke CIT 63.13330 110 dopmyite

Moo = Ryg sor Wyt £ ey, (6.90)

rac WPI - pryFOHHaCTI/I‘leCKI/Iﬁ MOMCHT COIPOTUBJICHUA CCUCHUA IJIA Kpai/'[Hero PaCTAHYTOI'0O BOJIOKHA 6€TOHa;
2y~ PaCcCTOAHHUC OT TOYKH HPUIOKCHHUA HpOL[OHLHOﬁ CUIIBI  AF (paCHOJ'IO)KeHHOﬁ B LCHTPC TAKECTU

MPUBEACHHOTO CEYCHWs JJIEMEHTA) 10 SAAPOBOM TOYKM, Hambollee YyHAICHHOW OT pacTSHYTOH 30HBI,
TPEIMHO00pa30BaHUE KOTOPOH MPOBEPSIOT.
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B dopmyne (6.90) 3Hak "muiroc” MPUHUMAIOT MPU CKUMAOLICH NPOAOIBHON cuie }f, "MuHyc" - mpu
pacTATUBAIOILEH CHIIE.

J11st KOHCTPYKIMH C MPSIMOYTrOJIBHOW, TABPOBOM U JIBYTAaBpOBOH (POpMaMHM IONEPEYHbIX CEUCHUH 3HAUCHHE WP*’
IpH JeHCTBUU MOMEHTA B MIOCKOCTH OCH CUMMETPHUH JOMYCKAETCS IPUHUMATh PAaBHBIM

Wpi =V Wed (6)9

e ¥ - Koo(uIueHT, MpuHUMAaeMbIi 1o Tadbiuie 5;
W,

.
B COOTBETCTBUH C 6.5.4.

24 = YIDYTUH MOMEHT CONPOTHBJICHUS IIPHBEICHHOTO CEIEHHUS TI0 PACTAHYTOH 30HE CCUEHUS], ONPEEIICMBIN

Ta6muua 5
®dopma ceueHust 3HaveHne
Kod(puIIeHTa
1 IIpssMOYTONBEHOE U TaBPOBOE C ITOJIKOH, PAcIlOIOKEHHOW B CHKATOH 30HE 1.3

2 TaBpOBOE C MOJIKOH, PACIIOJIOKCHHON B PACTSHYTOH 30HE!

- IpH by /b= 2 HE3aBUCHMO OT OTHOLUCHHUS /iy /2 1,25
STIpU Bpib>2 W ohp 0z 0,2 1,25
SIpH bplb>2 W ke lh <02 1,20
3 JIsyraBpoBoe cuMMeTpruHOE (KopoGuaroe):

- Ipu b}- {b=by b 22 HE3ABUCUMO OT OTHOLICHNS Ay f /o= }a} ik 1,30
- IpH 2 <b} /b =by¢ b =6 HE3aBUCUMO OT OTHOLICHUS /iy fh:h}f}:z 1,25
- Ipu b}fb:bffb‘;-tﬁthfh:h}-f}zzf]j 1,25
-HpHGﬁb}fb:bfbeISkafh:h}f}z =<0,2 1,20
- Ipu b}fb=bffb215nﬁsz}z=k}fk 0.2 1,15
4 JIByraBpoBO€ HECUMMETPUYHOE IIPU b} =3

- IpH by /5= 2 HE3aBUCHMO OT OTHOLUCHMUS /s /2 1,30
- IPH 2 <, /b <6 HE3ABUCHMO OT OTHOLICHUS Ay /& 1,25
- Ipu bfs‘b>61/1 szf}z:\-(],l 1,25
5 /IByraBpoBOC HECUMMETPUYHOC TIPH 3 <&} [b < §:

- IpH by /b =4 HE3aBUCHMO OT OTHOLICHUS Ky /7 1,25
SOpH byib=d W hy fh202 1,25
-TpU Bpib>d mohe lh <02 1,20
6 JIByraBpOBOE HECHMMETPUYHOE IIPH Brlbz8:

- 1pH kg > 03 1,35
-IpH kg fR=03 1,30
O0o3HaYeHHUS:
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s W j - IIMPpHUHA pe6pa 1 BbICOTA CEUYCHMUS,

by W hy - IMPUHA U TOJILWMHA [IOJIKH, PACIIONIOKCHHON B PACTSHYTOH 30HE CCUCHHUS,

by Wk} - LMPUHA U TOJLMHA [OJIKH, PAacIoJIOKEHHON B CXKATOM 30HE CEUCHMUSI.

6.5.4MomeHT conpoTuBIeHus W, ,; ¥ PaCCTOSHME ¢, ONMpPENEIIOT 1o GopMynam:

!
Wog = Zred . (6.92)
My
Weed
g = —, (6.93)
A'red
rae [,,; - MOMEHT HHEPLUMH MPUBENEHHOIO IMONEPEYHOTO CEUYEHHs OTHOCHTENBHO €ro ILEHTPa TKECTH,

OTIpeAeISIEMBIN C YIETOM BHEIHEH apMaTyphl B3 KOMIIO3UTHRIX MaTePHAJIOB
I,gd=1+15a+féa+ff&f; (6.94)

Iy g j's M [g - MOMEHTBI MHEDIHMH CEYCHHH COOTBETCTBEHHO 0eToHa, PacTAHYTOH CTaIbHOM apMaTyphl,

CKaToOW CTaNbFHOW apMaTyphl M BHEINHEH apMaTypsl M3 KOMITO3UTHBIX MaT€PHUaIOB OTHOCHUTEIBHO LEHTpPA TSDKECTH
[IPUBEACHHOIO MOMEPEYHOr0 CEUEHUS;

A?‘e!d - IIomaab CEUYCHUA IMTPUBCIACHHOTIO ITONIEPEYHOI0 CEYEHU A DJIEMEHTA, ONIpEaAcIAeMas 1Imo q)opMyne

Ao =A+A5&+A;&+Af&f; (6.95)
wH oy - KO3(DOUIMEHT TPUBENCHUS CTaJbHONW apMaTypbl W BHEIIHEH apMaTypbl H3 KOMITIO3HUTHBIX
MaTepualioB K OETOHY
E
O.in;@tf:_f; (6.96)
By &y

A Ay, A's u Af - TUTOITIAJTU TTOTIEPEYHOTO CEYCHHSI COOTBETCTBEHHO OETOHA, PACTAHYTOW CTaTIBbHOW apMaTyphl,

CXKAaTOM CTaJbHOM apMarypbl 1 BHEIIHEH apMaTypsl U3 KOMIIO3UTHBIX MAaTCpUATIOB;

Yi- paccTosiHEe OT HanboJiee PacTsHYTOro BOJIOKHA OETOHA /10 LEHTPa TSHKECTH MPUBEACHHOIO MONEPEYHOro

CCUYCHUA DJICMCHTA

Sf red
Vg =— 6.97)
Ared

e Sf,md - CTaTUYECKHUH MOMEHT ILIOIIAIN IIPUBEACHHOTO IIOIMEPEYHOTO CCUCHHUA JJIEMEHTA OTHOCHUTCIBHO

HanboJiee pacTSIHYTOrO BOJIOKHA OETOHA.
JlOTyCKa€eTCss MOMEHT CONPOTHBJICHUS ¥,,; ONPENENATh O3 ydeTa CTalbHOH apMaTyphl H BHEIIHEH apMaTyphl

13 KOMIIO3UTHBIX MAaTCPHUAJIOB.
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6.6 PacueT IIMPUHBI PACKPBITHSI TPeLIMH, HOPMAJIBHBIX K MPOJ0JIbHOM OCH 3J1eMeHTA

6.6.1Pacuer IMPUHBI PACKPBITHS TPELMH, HOPMAIBHBIX K IPOJOIBHOI OCH DIEMEHTa, ClIeAyeT POBOIUTH 110
CII 63.13330,mpuHuMasi B pacyeTHBIX (GopMyJax reOMETPHUCCKUE XapaKTEePUCTUKH CEYECHHUS DJIEMEHTA C y4eTOM
BHEIIHETO apMUPOBAHUS KOMIIO3UTHBIMH MaTepHalaMu.

6.7 PacueT mo nedopmanmuam

6.7.1 Pacuer Keae300€TOHHBIX OJJIEMCHTOB MO mporubam ciemyer mnpoBomuth mo CII 63.13330 u
JOTOJHUTEIbHO 110 6.7.2u 6.7.3.

6.7.21lpu pacueTe YCHJICHHBIX 3JCMEHTOB IO MPOrnbaM YIPOMICHHBIM CIIOCOOOM B PacyeTHBIX (opMyaax
TCOMETPUYCCKUEC XAPAKTCPUCTHKH CCYCHHUS DJICMEHTA CICIyeT OIMPEACNIATh C YY4ETOM BHEIIHETO apMUPOBAHHS
KOMIIO3UTHBIMH MaTepHaliaMH, a 3HaueHHe KOd(pHUIMEeHTa MPUBEACHHS BHEUIHEH apMarypbl K OCTOHY Gy TIPH

pacdeTe BBICOTHI C)KaTOM 30HBI DJIEMEHTA IIPUHUMATH PAaBHBIM

£
Oﬂf = —f .
Eb,red

6.7.3 KpuBu3HY YCHUJEHHBIX 3JIEMECHTOB Ha OCHOBE HEIMHEHHOU aeOpMAMOHHON MOJEIH CleIyeT
ONPEACIISITh U3 PEICHUs TpUBeaAcHHBIX B 6.3.5-6.3.&ucrem ypaBueHuii. IIpu 3TOM 151 3JIEMEHTOB ¢ HOPMaJIbHBIMU
TPEUMHAMH B PACTSHYTOM 30HE HAMPSDKEHHUE B apMatype, MepeceKaroliedl TPeIMHbI, OMPEIeISIOT M0 GopMyrie

6.98)

- JUIS CTalTbHOM apMaTyphl:

Eovae
og=—"27%, (6.99)
W_g
1
1+0,8 5‘}',.33-.: ) (6100)
£

rac E.gj',-cr-c - OTHOCUTCIIbHAsA Ile(i)OpMaHI/IH PaCTAHYTOU apMaTypbl B CEYHCHUU C TPCUIMHOU Cpa3y MOCIe 06pa303aH1/m

HOPMAaJIbHBIX TPCIMH,
Eé,i"- YCpeAHCHHAsA OTHOCHUTCIbHAas ,ue(bopMaunﬂ paCTdHYTOU apMarypbl, IEPECCKAOLICU TPCIMHbI, B

paccMaTprBaeMoOi CTaJMHU pacyera;

- J BHEIIHEH apMaTypbl U3 KOMIIO3UTHBIX MaT€PHUaIOB:

Eqe
G =t (6.101)
Wi
g =1 :
Je = £
]+O,8 Jfk,c;rc y (6.102)
£
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rac Eﬂ:,crc - OTHOCHUTCJIbHaA ,ueq)opMauI/m BHCIIHCHU apMaTypbl B CCUCHHUU C TPCIIMHOU Cpa3y IOCJIC 06pa303aH1/1;1

HOPMAaJIbHBIX TPCIMH,
Eﬂ: - yCp€AHCHHAasA OTHOCUTECIIbHAA ,ue(bopMauI/Is{ BHEIIHEH apMaTyphbl U3 KOMITO3UTHBIX MATECPUATIOB.

7 7Kese300eToHHbIE KOHCTPYKIUH C MpeBAPUTEILHO HANPSKEHHOH apMaTypoii, ycuieHHble BHeIHHUM

apMHMpPOBAHUEM U3 KOMIIO3UTHBIX MAaTEPHAJIIOB

7.1 O0mpe moJ10Ke HusA

7.1.1 3HayeHne mpeaBapUTEIBHOIO HANpPSHKEHHS B apMaType, paclojOXEHHOH B pacTSHYTOH IpH
IKCILTyaTal[iy 30HE CEYCHUsI 3IeMeHTa (OCHOBHOW paboueil apMaTyphl), ClIeayeT IPUHUMATh PABHBIM IPOCKTHOMY

3HAUYCHHNIO HAYaJIbHOI'O HAIPSPKCHU A, CHUXKCHHOMY Ha 3HAYCHUEC MOJHBIX CYMMAPHLIX MOTCPb, ONPCACIACMOC 110 CII
63.13330.

7.1.2Tlpu ompeaeneHUr MPEABAPUTEIHLHOIO HAMPSDKCHUS B apMaType MOJHbBIE CyMMapHbIE MOTEPU CIIEIyeT
npuHuMath He meHee 100MITa.

7.1.31Ipu OTCYTCTBMM MPOEKTHBIX JAaHHBIX IPEABAPUTEIILHOE HAIPSHDKEHUE B apMaType HE YYUTHIBAIOT.

Pacuer nmo npeaeJbHbIM COCTOAHUAM nepsoifl rpynmbl

7.2 PacdyeT 1o MPOYHOCTH HOPMATLHBIX CeYeHUil 10 MpeIe/IbHBIM YCHIHAM
7.2.1 Tlpu yueTe HAYAIBLHOTO HANpPSHKEHHO-Ae(GOPMUPOBAHHOIO COCTOSIHUSA TPEIBAPUTEIBHO HANPSHKEHHBIX
u3rnbaemMpIx dy1eMeHTOB B (opmynax (6.1) u (6.2) HauanbHble 3HAYEHUST OTHOCHTENBHON Ie(OpMAlMK CTAIbHON
apMaTyphbl EE ¥ OTHOCUTENBHOMN ehopMaIiiK CKATOro GeToHA EE JONYCKAETCsl ONPEAENIAT 10 GOpMyJIam:

MD—N é‘u
EE = —P P l:.gﬂu - XD:I +E.Sp’ (71)
By Lyog
MU —N EE‘D
2 Mo Ve 2.
By Lvea

rac NP nu QDP - yCUJIue npeaABapUTCIbHOIO 00KaTus U €ro OKCHCHTPUCUTET OTHOCHUTCIbHO LCHTPA TAKECTU
MPUBCACHHOIO IIONEPEUYHOr0 CCUYCHUS DJICMCHTA,

E.Sp - OTHOCHUTCJIbHAas z[e(bopMaunﬂ MpeABApUTCIIbHOTO HAITPSLKCHU A apMaTyphblI.

3HavyeHus Ny epps Eypr Dygg ¥ xp B dopmynax (7.1)u (7.2)cnenyer onpenensts mo CIT 63.13330.

7.2.2Pac4eT 1o MpOYHOCTH HOPMAJIBHBIX CEYEHUH NPH IEHCTBUH N3rMOAOIMX MOMEHTOB CJIENyeT IIPOBOIUTH
no tpeboBanuaMm pasaena 6.2. Ilpu sTom B Qopmynax pasgena 6.2 o6o3Hauenus miom@iei ceuenus A, u Als

CIIelyeT OTHOCHTB KaK K HAIpsraeMoi, Tak M K HEHANpsraeMoi apMarype, a 3HadeHHs OTHOCHTEIBHON HedopManun
IPEBAPUTENBHO HANPSHKCHHON apMaTyphl PacTSHYTOH 30HBI £, ,; (bopmyna (6.15)) npu BBIUKCICHHH 3HAYCHUS

IPaHUYHON BBICOTBI CKATOM 30HBI OETOHA £ 5 CIEAYET ONPEALTISTH 110 hopMmyIie
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R, +400- o,

sl ST .3
&

TIE Gy, - NPEABAPUTENLHOE HANPSDKCHHE B APMATYPE C YIETOM BCEX IIOTEPh U Yy, = 0,9;
400 -B MITa.

7.3 PacyeT 1Mo NPOYHOCTH HOPMAJIbHBIX ceUYeHHil HA 0CHOBE HeJIMHe iiHOii 1ed opMaMOHHOI Moe I

7.3.11Ipu pacuere o NPOYHOCTH HA OCHOBE HEJMHEWHOH HeopManiMOHHON MOJENIN YCHIUS U JieopManuy B

CCYCHHH, HOPMAJIBHOM K MPOIOJIBHON OCH 3JEMEHTa, ONMPEHCNIIOT o pasmeny 6.3 u momonHuTeapHO 1m0 7.2.2
(pucynok 10).

PI/ICYHOK 10 -Pacuernas cxema HOPMAJIbHOT'O CEYCHUA MMPEABAPUTCIILHO HAITPSKCHHOTO 3K€J1€300€ TOHHOTrO DJIEMEHTA
C BHCIIHUM apMHUPOBAHUEM M3 KOMITO3UTHBIX MAaTEPUATIOB

7.3.2 Ilns >xene300€TOHHBIX DJIEMEHTOB C IPEABAPHUTEIBHO HAIPSHKCHHONM apMarypoll JKECTKOCTHBIC
XapaKTepUCTHKH L (i, 4 -1, 2, 3)B ypaBueHusix (6.47)-(6.49knenyer onpeaensits mno hopmyaam:

2 2 2 2
Dy = ZAE;:'ZEJM'EE;\"&:' +Z_A.§,;'Zs;g"€.§r'\"sj +ZA.$:'Z.SM'E51"“'.S:' +%Aﬂ:2ka"§"f ;(7.4)
i Fi i

2 2 2 2
Dy = ZAEJ: ZEJ_}I:'E-!J A +Z-A§r'z.s_}lj E.;j'\".y' + Z"qsizs_}lz’ Hgvg +%Aﬂ:‘gﬂk Ef ; (7.5)
i i i
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Dy = Z AEJ!'ZEm' Z,g,y;-Eg,\-',g,!- + Z A.sv;'z.sy'zs_}ljg.y'v.y' + Z-Asz'zsn'zsyz'gsz'vs!' +% Ajszxkzﬁ'k Ef ; (7.6)
i i i

Dy = Zﬂbizbn Eyvy, +E_A5J.- ZopBgvy +2Aﬂ-2m E v, +%Aﬁzﬁk Ee(1.7)

i Fi i
Dy = ZAEJJ'ZEJJI:' yvp + Z A:y'zs_}l_}'E.y"""s_;' + Z *’qsz'zsy:'Esa'Vsa' +% Aﬁ: Zﬂk Ef ; (7.8)

i J i

Doz = Z_-Ab:'Ebvb:' + Z-A3'Eg'vg' + Z Ag BV + Z.i:: AjkEf , (7.9)
i i i

e Ay, Zip. Z <, - NIOWAAb, KOOPJAMHATHI LIEHTPA TSKECTH ;-TO CTEPHKHS HANPATAEMON apMarypbl H

a1l
HanpsOKECHUE B HEM,
2z~ OTHOCUTECJIbHAsA ,I[C(l)OpMaI_II/I}I 1 -TO CTEPXKHA HAIPATa€MOU apMaTyphl OT JICUCTBUS BHCIIHEHU HAIPY3KH,

E.; - MOJyJIb YIPYTOCTH § -TO CTEPIKHS HAIIPATaeMOM apMaTyphbl.

7.3.3 3aBUCUMOCTb, CBS3BIBAIONIYI0O HANPSDKCHUS ¥ OTHOCUTENBHBIC JeQOpPMAlUU  MPEABAPUTEIBHO
HaIpsDKEHHON apMaTypHI ClIeAyeT IPHHUMATh B BHJIE!

Ty = HgVy By + Esp:':' ' (7.10)

Tae £,,, - OTHOCHTEIbHAS Ae(opMaIus NpeJBapuTeIbHOTO HAPSDKEHMS apMaTyphl, oIpeaessieMas C yIeTOM MOTeph

s
MIPEABAPUTEIBHOTO HAITPSHKCHUS.

Pacuer nmo npeaeJbHbIM COCTOAHUAM BTOpOﬁ rpynnbl

7.4 PacyeT no 00pa30BaHUIO TPEIMH
7.4.1 Pacuer mpenBapUTENbHO HAMPSHKEHHBIX W3rHOAEMBIX 3JIEMEHTOB IO OOpa30BaHUIO TPEUMH CIIEAyeT

MPOBOJIMTH 10 pazneny 6.5u nomonautensbHo no 7.4.2u 7.4.3.

7.4.2 M3rubaronmit MOMEHT Af... TNpH 00pa3oBaHHHM TPEUMH CJCAYyeT ONpeAesisiTh Mo JedopMalMuOHHOM

cre
MOJENU - W3 peuleHus: cuctembl ypaBHeHuid (6.47)-(6.49)c ompeneneHHEM KECTKOCTHBIX KOIPPUIIHEHTOB MO
Gopmynam (7.4)-(7.9) mpu oTHOCUTENBHBIX HeOPMALMAX OCTOHA Ep, ..y PACTAHYTOH TIPaHH 3JIEMEHTa OT

JeiCTBYSA BHEIIHEH HArpy3KH, PaBHBIX IPEICIbHOMY 3HAUEHUIO NPU PACTSHKEHMH Ep; i - 1IpM 5TOM pacueTHble

XapaKTePUCTUKA MAaTEePHUaJIOB MPUHUMAIOT JUIS IIPEACTBHBIX COCTOSIHUHM BTOPOI TPYyIIIHI.

7.4.3 151 5IEMEHTOB MPSMOYTrOJIBHOTO, TABPOBOTO WJIH JIBYTABPOBOIO CCUCHHUS C apMATYpOil, pacIoNIOKEHHOH Y
BEpXHEW W HIDKHEH TpaHel, MOMEHT 00pa30BaHUs TPEUMH C YIETOM HEyNmpyrux aedopmanuii pacTsHyToro 6eToHa
JIOMTYCKAETCs OMPEACIATH IO YIIPOIIEHHOW METOMKE 0 (hopMyIie

Moy = Ry oWyt = Pogy (7.11)

rac &, = QDP +# - paCcCTOAHHUEC OT TOYKH HPUIIOKCHHUS YCUIIHUA NIPECABAPUTECIIBHOIO o0aTHs F 1o ﬂﬂpOBOﬁ TOYKH,

P
HanboJiee ynaleHHOW OT pacTAHYTOM 30HbI, TPEIMHOOOpa30BaHHE KOTOPOH MPOBEPSIOT;
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QDP - TO XK€, 10 LECHTpPA TSLKECTU IIPUBEACHHOIO CCUCHUS,

¥ - PaCCTOAHUC OT HCHTPA TSLKECTU NMPUBEACHHOTO CEYCHUA 10 ﬂﬂpOBOﬁ TOYKH

. (7.12)

Ared

B dopmyne (7.11) 3Hak "miiroc” MPUHHMAIOT, KOTJAa HAlpaBiCHHs BPAICHHS MOMEHTOB Fag, M BHEIIHEro
M3rudaroIero MOMEHTa jlf TPOTHUBOIIOJIOXKHBI; "MUHYC" - KOT/Ia HallpaBJICHUS COBIIAIAIOT.

3HadeHust Wp;, W,,g 1 A, oupenensior mo pasaeny 6.5.

J1st IpsSIMOYTOJIBHBIX CEUEHU I U TaBPOBBIX CEUEHU C MOJIKOM, PACIONI0KEHHON B CXKAaTOM 30HE, 3HAaUEHHE Wpf

[pU JIeWCTBHHM MOMEHTA B IUIOCKOCTH OCH CHMMETPUH JOMYCKACTCs OMpeersiTh o gopmyse (6.92).

7.5 PacueT IIMPUHBI PACKPBITHSI TPeLIMH, HOPMAJIBHBIX K MPOJ0JIbHOM OCH 3J1eMeHTA

7.5.1Pacyer IMPUHBI PACKPBITHS TPELMH, HOPMAIBHBIX K IPOJOIBHOI OCH DIEMEHTa, CIIeAyeT IPOBOJUTH 110
CII 63.13330p1puHnMast B pacueTHBIX 3aBUCHMOCTSIX TEOMETPUUECKHE XapaKTEPUCTHKN CEUCHHUS DJIEMEHTa C y4eTOM
BHEIIHETO apMHUPOBAHUS KOMIIO3UTHBIMH MaTepHalIaMu.

7.6 PacueT mo nedopmanuam

7.6.1Pacuer xene300eTOHHBIX DJIEMEHTOB € MPEIBAPUTEIbHO HAPSDKEHHOW apMaTypoil o mporudam clieayer
npoBoauTh 1o CIT 63.1333(% yuerom ykasanwuii pasmena 6.7 HACTOSILIETO CBOA IIPABHIL.

8 KoHcTpyKTHBHBIE TPeOOBaHMS

8.1 JIns obecrieueHus: 0€30MACHOCTH M AKCILTYaTAl[HOHHOW MPUTOJHOCTH KOHCTPYKIIH, YCHICHHBIX BHEUIHUM
apMHPOBAaHHEM W3 KOMIIO3MTHBIX MATEpPHajOB, HEOOXOMUMO BBINOJNHITE KOHCTPYKTHBHBIC TpeOOBaHUS,
M3JI0KEHHBIE B HACTOSIIEM pa3ere.

8.2 He pomyckaeTcs mpsSMON KOHTAKT VIJICBOJOKHA JJIEMCHTOB YCHJICHUS U CTAIBHBIX JJIEMEHTOB
KeJe300e TOHHBIX KOHCTPYKIIHH.

8.3 He momyckaercsi HaKieMBaTh JJEMEHTBI YCUJICHUs HAa BHYTPEHHHUX yriax (B MecTax mepecedeHus: Oaiok,
CTBIKOB CTEHOK ¥ ITOJIOK OAJTOK U JIp.).

8.4 Haxselika »7eMEHTOB YCHJICHHMSI Ha OCHOBaHME C TpeIMHAMU IMPUHOHW packpbiTus Oonee 0,2 MM He
JIOITYCKAETCsl.

HpI/IMe‘{aHI/Ie - Batom Cliydae TPCIIMHbI JOJIKHbBL OBITH 3aUHBCKTUPOBAHBI B COOTBECTCTBUU C YKa3aHUSAMU 8.27.

8.5 HepecequI/Ie 3JICMCHTOB YCHUJICHUA AOMYCKACTCS TOJBKO NpH o0ecrieueHu HMX B3aUMHOIO CICIIJICHUA
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IMyTEeM CKIICUBaHMU .

8.6 VYcrpoiicTBO cHUCTEMbl BHEIIHEr0 apMHUPOBAHMS W3 MHOTOCIOWHBIX KOMIIO3UTHBIX MAaTepUalioB Ha
TOPU30OHTAIBHBIX MOBEPXHOCTAX B IMPOJOJBHOM U TMONEPEYHOM HaIpaBICHUAX CJIEAYyeT MPOU3BOAUTH IyTEM
MTOCIIEIOBATEIHHOTO MTOCTIOWHOTO HAKIEHBAHUS HIIEMEHTOB YCHIJICHHUS IIO0YEPETHO B IBYX HAIIPABICHUX.

8.7 Ilpu yctpolicTBe 000MM M XOMYTOB M3 CETOK, XOJCTOB M JAPYI'MX TKaHBIX MaTEpPHUaloOB B IIONEPEYHOM
HalpaBJICHUH U NIPH UX 3aru0e yepe3 YIiIbl KOHCTPYKIIMH Ha YIiax HeoOXOAMMO BBIIIONHUTH (acKH ¢ JUIMHOM KaTeTa
He MeHee 20 MM, u6o rantens ¢ paguycom He MmeHee 20 MM (prcyHok 11).

8.8 JlomyctuMoe 3HaueHWE paadyca 3arnba, MpH HAKICHKE JAMHHATOB IIPU YCHJICHHH KPHUBOJIMHCHHON
[IOBEPXHOCTH DJIEMEHTOB, CJIeAyeT MPUHUMATh 10 JAHHBIM MPEANPUITUS-U3TOTOBUTEIS.

a>2coM R>2cmM

Pucynok 11 -ITloaroroBka yrioB KOHCTPYKIIUH Iepea HAKIEHBAHUEM CETOK, XOJIICTOB U JAPYTMX TKAHBIX MATEPHUAIOB

8.9 Yucnao ciioeB MHOIOCIOMHOIO KOMIIO3UTHOIO Mmarepuajia CUCTEMbl BHCIIHCIO apMHUPOBAHUA CICAYCT
OrpaHU4YuBaTh B 3aBHUCHUMOCTH OT CHJIbI CHCIUICHHUA KOMIIO3UTHOTO Marcpruaila C ITOBECPXHOCTBIO OCTOHHOTO
OCHOBaHMHA. PeKOMeH,HyeMOG YHCJIO CJIIOEB CIICAYET IPUHUMATh. U1 JJAMUHATA - HE Goiee TPEX, AJId CCTOK, XOJICTOB U
APYIUX TKaHbIX MAaTCPUAJIOB - HE Ooiiee mATH.

8.101llnpuHy 31EeMEHTOB YCHJICHHUS BHEIIHETO MOMEPSYHOTO apPMUPOBAHUS W ¢ CIeNyeT PUHUMATh HE MCHEe
50 MM 1 He 6otee 600MM, mAr HAKICHKA B CBETY JJIEMCHTOB YCHJICHUS MOIIEPEYHOTO APMUPOBAHUS 5 7 - He MeHee

Wy M HE OoIiee MCHBIICTO 3HAYCHUS U3: iy {2} 3wy .

8.11MakcuMaabHOE PACCTOSHUE B CBETY MEXKJIy DJIICMCHTAMH YCHJICHUS BHEIIHETO MPOJOIBHOTO apMUAPOBAHHMS
M3ru0aeMoro dJIeMeHTa = fmax C1EMYET IPUHHMATH HE 6omee MenbIero 3HaueHus us. 0,27, ; 5y, roe [ - mpojer

n3ru0aeMoro 3JIeMeHTa UIH yZ[BOQHHBIﬁ BBUJICT KOHCOJIH, }; - BBICOTA CCUCHUSA n3rn0aeMoro 3JIeMEHTa.

8.12 PaccTossHuEe OT Kpas 3J€MEHTA YCHIICHUS BHEIIHEro IMPOJOJBHOTO apMHUPOBAaHUS JO0 OOKOBOH TpaHuU
n3rudacMOro JIEMEHTA ClICAyeT MPHHUMATh PABHBIM 3HAYCHHIO 3AIMTHOTO CJIOSI CTATBHON apMaTyphbl YCHIMBAEMOIO
aJIEMEHTA, HO He Ooiiee 20 MM.

8.13 Ilpu ycuieHWHM pACTIHYTOM 30HBI H3rMOACMOT0 JJIEMEHTA IIEPBBIA CIOH JJIEMCHTAa YCHJICHHS B
MOPOJOJNBHOM HANPABICHUU CIEAYyeT 3aBOJMTh B CXKATyl0 30HY (Hepaspe3Hble OSJIEMEHTHI) HIH B 30HY, I/
IOCHCTBYIOIMIE yCHIMSI HE HPUBOAAT K OOpa3oBaHWIO TpemMH (CBOGOTHO OIEPTHIC OJJIEMEHTHI), @ KaKIBIH
MOCIIENYIOLMI CII0# crenyet obpesars He Oiike 150MM 06pesa mpeasiayiero cios (pucyHok 12).

DJIeMEHTBI YCUIICHUA TOJIKHBI OBITh 3aBCJICHBI 3a HOPMAJIBHOC K HpOZ[OHBHOﬁ OCH YCHJIMBAEMOTO JJIEMCHTA
CCUCHHEC, B KOTOPOM UX YHYUTBIBAIOT C PACYHCTHLIM CONPOTUBJIICHUEM Rf , Ha UIMHY, MM, HC MCHBIIIYIO, YEM.
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dar = )
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HO He MeHee, yeM Ha 100 MM - mpu mpouHocTH OeToHa OocHOBaHMs Ha cxartue Oonee 25 Mlla, u Ha 150 MM - pn
nmpo4yHoCTH OeToHa MeHee 25 MITa.

Iapamerpsl Gopmyisl (8.1) -0e3pasMepHbIe BEIMYNHBI, KPOME YHUCIOBOTO 3HAYECHHUS [ 5 ~BMM.

el 1

|

W
)

150 1580 150

150 150 150

a - CBOOOIHO OTIEPTHIH 2JIEMEHT; O - Hepa3pe3HOH DIEMEHT
Pucynoxk 12 - Ycunenue pacTsiHyTOlH 30HBI 3JIEeMEHTa

8.14 ﬂﬂﬂ obecreueHus AHKCPOBKM DJJICMCHTOB YCUJICHUSA JOMYCKACTCs YCTPOﬁCTBO JOIIOJIHUTCIIBHBIX
MCXaHHYCCKUX erHIICHPIfI CTAJIBHBIMHA IIJIaCTUHAMH, 3aBCACHHUE JTAMHHATOB, XOJICTOB, CETOK M JPYIHUX TKaHBIX
MaTepuaioB B M1a3bl B 6€TOHe, YCTpoﬁCTBO XUMUYCCKUX aHKCPOB.

8.15TIpu ycuiieHMH HOPMAlIbHBIX CEYEHUI W3 pacueTa Mo M3rubarolM MOMEHTaM 30HbI, IJe JeHCTBYIOAs
pacueTHas MONEpeyYHas CHia MpeBblnaeT 2/3(), , KOHIbI JIEMEHTOB YCHJIEHHS B IIPOJOILHOM HANPABIEHUM NI

NMpEOAOTBPAICHUA OTCIOCHHUA CICAYCT aHKCPOBATh INPUKICHUBAHUEM TPEXCTOPOHHHUX XOMYTOB HJIM CIIJIOIHBIM
06epTLIBaHI/IeM B IONICPCUYHOM HAITPABJICHUU.

8.16 /InuHy HaXJIeCTKU MpPH CPALMBAHUU SJIEMEHTOB YCHIJICHUS 110 JJIMHE B MPOJOJLHOM HANpaBJICHUH HIIA
IpH YCTPOWCTBE OOOWM cJEqyeT NPUHUMATh IO YKA3aHUSM MPESANPHUITHS-U3TOTOBUTEIS WA OIPEICIATh
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ucnslTanuamu. [Ipu 3ToM npu ycrpoiicTBe 000MM JUIMHY HaXJIECTKH PEKOMEHIyETCsl IpUHUMaTh He MeHee, yeM 150
MM.

Ji1st ogHOHANpPaBJIEHHO ApMUPOBAHHBIX JJIEMEHTOB YCUJICHUS CpalllMBaHUE CIEAYeT MPOBOAUTH TOJBKO B
HaIpaBJICHUU apMHUPOBAHUS 3JIEMEHTA YCUJICHHUSL.

Haxnectku CJICAYCT pacnojararb "Bpa36e>1<1<y" n KpOME TOro i DJJCMCHTOB YCHUJICHUA B MPOAOJIbHOM
HarrpaBJICHUHU - B 30HAX ¢ HAUMCHBIIMMHA YCUJIMAMH B KOMIIO3UTHOM MaTcpualic.

HcnbiTanus 00pa3ioB ¢ y4acTKOM CThIKa JIEMEHTOB YCUJICHUS 110 JUIMHE cienyeT BeimosHaTh 1o [OCT 25.601.

I[HI/IHa HaXJICCTKN OOJIXKHaA o0ecrneunBaTh IIPOYHOCTh CCUCHHA JJICMCHTOB YCHIICHUSA CO CTBIKOM HE HHUKE
MMPOYHOCTU CCUCHU A 0e3 CThIKA.

8.17 TlonepeuHble XOMYThI CliEyeT HAKIEMBATh MOBEPX MPOJOJBHOIO 3JIEMEHTA YCHJEHHs. BepTUKAIbHBIE
MOTIEPEYHBIE XOMYTHI CJIEAYET BBIMOJHATH W3 IEJIBHOTO OTPE3Ka djieMeHTa ycuieHHs (puCyHOK 13), HaKIOHHBIE
MOTIEPEYHBIC XOMYTHI - U3 JIBYX OTPE3KOB, CTHIKYEMBIX Ha HHXKHEH MOBEPXHOCTH Gaiku (pebpa Oanku) (prcyHok 14).

8.18Ilpu ycuieHUM HOPMAaJBHBIX CEYEHUI M3rnOaeMbIX OANTOYHBIX KOHCTPYKUMH M PEOPHUCTBIX IIJIUT CETKH,
XOJICTBI U JIpyrHe TKaHble MaTepUalbl JUIsl YIyYIIeHHS UX aHKEPOBKH U IPEJOTBPALICHUS OTCIaWBAHHS 3aIUTHOIO
cost 6eTOHa PeKOMeHIyeTcsi 3aru0aTh Ha OOKOBBIC MOBEpXHOCTH Gasiku Ha 100MM (prcyHOK 15).

8.19CxeMy ycuJIeHHUs KECTKUX Y3JI0B KOHCTPYKIM I peKOMEH/IyeTCsl IPUHUMATh COTJIACHO PUCYHKY 16.

8.20 llpu ycuiaeHMHU IUIUT, U3rHOAEMBIX B JIBYX HAIPABICHMSX, BHAYalle CIEAyeT MPHKICUBATH AJIEMEHThI
VCHJICHUSI BIOJIb UTMHHOW CTOPOHBI TUIMTHI (PUCYHOK 17). DJeMeHTHl YCHIICHWs CleAyeT TPHHUMATh W3
OJIHOHAIMPABJICHHBIX IAMHHATOB, CETOK, XOJICTOB U JPYTUX TKAHBIX MaTCPUATIOB.

8.21 JIns KOHCTPYKIUH, SKCIUIyaTHPYEMBIX B YCIOBHSX IICPEMCHHON BIIAXKHOCTH, JJIEMCHTHI BHEIIHETO
apMHUPOBAHMUSI JIOJDKHBI OBITH BBHITTOJIHEHBI TAKMM 00Pa30M, 4TOOBI 00CCIICYUTh BOBMOKHOCTh MUTPAIIMH TAPOB BJIATU
u3 Tejia 6eToHa.

8.22 Tlpu yCHIICHWH KOHCTPYKIHM, OSKCIUIyaTHPYEMBIX B YCIOBHSX IIOCTOSHHOM BJI&KHOCTH (BHYTpH
MTOMEIIECHUS), JIOMYCKACTCS HAKICHMBAHWUE JAMHHATOB, CETOK, XOJCTOB W JAPYIMX TKAHBIX MarepHaloB IO BCei
[IOBEPXHOCTH OCHOBAHHUSI.

[pu 5TOM 000¥MBI KOJIOHH ClleayeT pacrosarats He Orxe 20 MM 10 TepeKphITHs.

8.23Ilpu ycuiICHHM CKATBIX KOHCTPYKIMH MyTEM YCTPOMCTBa 00OWM B IONEPEYHOM HAIpPaBIICHUH OOOHMBI
cienyeT ycTaHaBIMBATh 110 BCEU BHICOTE KOHCTPYKLHUIA.

OG6OiMBI KOJIOHH PEKOMEHIYCTCS YCTPAaWBaTh HENPEPHIBHO 10 BCel UIMHE KOJOHH (pucyHok 18a) mmm c
paspbiBami o BeicoTe (pucyHOoK 180).
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Pucynok 13 - Cxema ycTaHOBKM BEPTHKAIbHBIX XOMYTOB B 0aJI04HBIX KOHCTPYKIIHSIX
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Pucyrnok 14 - CxeMa yCTaHOBKHM HAaKIIOHHBIX XOMYTOB B 0aJTOYHBIX KOHCTPYKITHSIX
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Pucynok 15 - CxeMa ycTaHOBKH XOJICTOB, CETOK M IPYTHX TKAHBIX MATEPHAIOB Ha OAIOYHBIC KOHCTPYKITUH
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Pucynok 16 - Cxema aHKEPOBKH CETOK, XOJICTOB U JIPYTMX TKAHBIX MaTEPHAIIOB
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Pucynoxk 17 - Cxema pacrmoioKeHH SIIEMEHTOB YCUIJICHHU S, N3THOAEMbIX B IBYX HAITPABJICHUSIX IUTAT

Pucynok 18 - CriocoOsl ycusieHust KOJIOHH 00oiMamu

8.24 OcHoBaHHE YCHJIMBAEMOW KOHCTPYKIMH JOJDKHO COOTBETCTBOBATH TPEOOBAHUSAM IO ILIOCKOCTHOCTH
(HEpOBHOCTB MOBEPXHOCTH HE JIOJDKHA MPEBHIATHL 5 MM Ha 6aze 2 M unu 1 MM Ha 6a3e 0,3M); He UMETh 1ePeKTOB U
3arpsisHEHU .

8.25 OuncTKy NMOBEPXHOCTH OCHOBAHUS CIEIyeT HMPOBOJMTH IECKOCTPYHHOH 00paboTkol mim 00paboTKoi

METAUTMYECKUMH MIETKAMU C MOCJIEAYIOIIEH BHICOKOHAIIOPHOU MPOMBIBKOU BOIOM (mox aaBieHueMm He menee 1,0
MTIla).

8.26 Tlpn Hanmuuuu paspyiieHuss (OTCIOCHWS) 3aIMMTHOTO CJIOS OeToHA OOHAaXEHHYI0 apMarypy Cleayer
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OYUCTUTDL OT MMPOAYKTOB KOPPO3UU, 06pa6OTaTI> €C npeo6pasoBaTeneM PKaBYMHBI U HpaﬁMepHHM COCTaBOM M IIOCJIC
OTOIro BOCCTAaHOBUTH SaHJJ/ITHBIﬁ clioit 6eToHa PEMOHTHBIMU CMECSAMU.

8.27 Tpeumnsl ¢ packpsitueM Oosiee 0,2 MM cielyeT 3aMHBEKTHPOBATh HU3KOBS3KMM COCTaBOM Ha OCHOBE
SIOKCUAHBIX CMOJI, TPEIIMHBI C MEHBIIMM PACKPBITHEM JOITYCKaeTCs 3aTHPATh PEMOHTHBIMH CMECSIMH.

8.28 B ciiyuae HECOOTBETCTBHUS IMOBEPXHOCTH OCHOBaHHs TpeOoBaHUSM 8.24 MO IUIOCKOCTHOCTH, YYacTKU
ITOBEPXHOCTHU CIICAYET BBIPOBHSTH C MPHMEHEHHEM PEMOHTHBIX CMECEH.

8.29 Menkue aedekrbl (CKONBI, PaKOBUHBI, YIIYOICHHS OO 5 MM) CleAyeT YCTPaHATh C HPUMEHEHHEM
PEMOHTHBIX cMeceil 100 COCTaBOB HAa OCHOBE SITOKCHUAHBIX CMOJI C HATIOJIHHUTEIEM (MOJIOTHIM KBapLIEBBIM IIECKOM),

KpyIHbIE 1e(eKThI - C IPUMEHEHHEM PEMOHTHBIX CMeceil.

8.30 [epen HaHeceHMEM Ha OCHOBaHHE MEPBOIO CIIOS aJre3rBa MOBEPXHOCTh OCHOBaHUS CIEAyeT MPOAYThH
CHKATBIM BO3/LyXOM.

3anpemniaeTcsi HaHOCHTD aJre3MBHI Ha 3aMEpP3IIHE WM MOKPBIC TIOBEPXHOCTH OCHOBAHHS.
8.31 YcTaHOBKY CHCTEMBI BHEIIHETO0 ApMHPOBAHUS W3 KOMIIO3UTHBIX MATE€PUAIOB CJEAYET BBIMOJHSTH MPU
TeMIIepaType OKpyxkaroiei cpensl B auanasone ot 5°C mo 35°C npu temmeparype 6etoHa ocHoBaHus Beime 5°C u

BBIILIE TEMITEPaTypbl TOUKH pockl Ha 3°C.

8.32Tlocse ykIaJKky MOCIEIHEro CI0s AIEMEHTOB YCUJICHHUS Ha UX MOBEPXHOCTh JOJDKEH ObITh HAHECEH CIIOHN
aJre3uBa.

8.33Bpemst BRIACPIKKA TSI OTBEPIKACHMS aArC3MBOB CIICAYET IPUHUMATEL He MeHee 24 9acoB IpHU TEMIIepaType
Boie 20°C u He MmeHee 36vacoB mpu Temmeparype ot 5°C mo 20C.

8.34 AJ'IFOpI/ITM BBIIIOJIHCHUA pa60T o YCUJICHUIO HJIN BOCCTAHOBJICHUIO JKEIe300€ TOHHBIX KOHCprKHI/Iﬁ
BHCIIHUM apMHUPOBAHUCM U3 KOMITOBUTHBIX MAaTCPUAJIOB NPUBCACH B ITPUJIOKCHUN b.

[Ipunoxenne A

OcHOBHbIe OyKBeHHbIE 0003HAYE HUS
Yceunus oT BHENIHUX HArPY30K M BO3JIEHCTBUM B MONEPEYHOM CEUCHUHU DIIEMEHTA
M - M3rHOAOIIMI MOMEHT;
A - IPOJONBHAS CUJIA;
(J - IorepeyHas cuma.

XapakTeprCTUKA MaTepruaioB

Ry - HOpPMaTUBHOE CONPOTUBIICHHE OETOHA OCEBOMY CXKATHIO;

Ryr Ry s - pacyeTHBIE CONPOTHBJICHHS OCTOHA OCEBOMY CXATHIO [UIS TPENSITbHBIX
COCTOSIHUI COOTBETCTBEHHO NEPBOM U BTOPOIl rpynm;

Ryt n - HOPMaTHBHOE CONPOTHBIICHHE OETOHA OCEBOMY PACTSDKEHHUIO;
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Ry s Big sor - pacyeTHBIC CONPOTHBJICHHS OCTOHA OCEBOMY PACTSDKCHHUIO VIS MPENCIbHBIX
COCTOSIHUY COOTBETCTBEHHO IEPBOM M BTOPOI TpyIII;
R,y R o - pacyeTHbIE CONPOTUBJIEHUS CTIBHOM apMaTypbl pacTsDKEHUIO  UIs
MpeAeIbHBIX COCTOSSHUN COOTBETCTBEHHO MEPBOM U BTOPOM IPYII;
R, - pacyeTHOE CONMPOTUBIICHUE ONIEPEYHON CTATIBbHOM apMaTyphl PacTsHKEHUIO;
By - pacueTHOE CONPOTUBIIEHHE CTAIBbHOM apMaTypbl CXAaTUIO AJIs HpPEAEIbHBIX
COCTOSIHUI NIE€PBOH IPYIIIHI;
E, - HAYaIBHBII MOIYNb YIIPYrOCTH OCTOHA IPU CKATHH M PACTSHKCHUH;
R - MOZly/lb YIPYTOCTH CTaJIbHON apMaTyphl;
b0 Eaed - TpeleNbHBIE OTHOCHUTENBHBIE HedopManuu OETOHa COOTBETCTBEHHO IIpHU
PaBHOMEPHOM OCEBOM CXKaTHHU U OCEBOM PACTIKEHUU;
.0 - OTHOCHUTEIbHBIC Je(OpMAaIIUU CTATEHOW apMaTyphl IPH HAPSHKCHUH, PABHOM
Ry
Epno Ep - HOPMAaTHBHOE W pacyeTHOE 3HAYCHHUS MOIYIS YIPYrOCTH KOMIIO3HTHOTO
MaTepuana,
Rin, Ry - HOPMAaTMBHOE U pPAaCUETHOE COMNPOTUBJICHUS PACTSDKEHUIO KOMIIO3UTHOTO
Marepuana;
Rg, - pacdeTHOE 3HA4YEeHHE COIPOTUBICHHUS KOMIIO3UTHOTO MaTepHaja pacTsHKEHUIO
MIPU pacyeTe MPOUYHOCTH CEYCHUM, HAKIOHHBIX K MMPOAOIBHON OCH 2JIEMEHTA,;
£ ul - pacyeTHOEe 3HA4YCHHWE IIPEACNBHBIX  OTHOCHUTENBHBIX  Jedopmaruit
KOMITO3UTHOTO MaTepuaia pu pacTsHKEHUH.
I'eomeTpuueckue XxapakTepuCcTHUKI
) - IMpPHUHA IPSIMOYTOJIBFHOTO CEUCHHS; MMPHHA pedpa TaBpOBOTO U IBYTaBPOBOTO
CEUECHHH,
by, by - IMpUHA TMOJKA TaBPOBOIO U JIBYTaBPOBOIO CEUEHUM COOTBETCTBEHHO B
pPacTSHYTOM U C)KaTOM 30HAX;
b - BBICOTA MPSIMOYTOJIBHOTO, TABPOBOT'O U JIBYTaBPOBOIO CEUCHUH;
ke, ky - BBICOTa MOJIKKW TaBPOBOTO W JBYTaBPOBOIO CEUYEHHIl COOTBETCTBEHHO B
pPacTSHYTON U C)KaTOM 30HAX;
a, a - paccTosiHME OT PaBHOAEHCTBYIOILEH YCUIIUH B MIPOAOJIBHON CTAIBHON apMarype
JI0 ONYDKad el TpaHu CEUYCHUS,
oy By - paboyasi BBICOTA CCUCHU S, PABHASI COOTBETCTBEHHO s —g U & —g';
x - BBICOTA CKaTOU 30HBI OCTOHA,
g . X,
- OTHOCHTEJBbHAS BBICOTA C)KATOW 30HHBI OETOHA, paBHAsS — ;
Sy - PacCTOSIHUE MEXKAY XOMYTaMH, U3MEPEHHOE 110 AJIMHE JIEMEHTa,
2 - OKCLEHTPUCUTET MNPOAOIBHONW CHUJIBI }¥ OTHOCUTENBHO LIEHTPa TSHKECTU
MPUBEACHHOTO CCUCHHS, OTPEACISIEMBIN C yU4ETOM yKasauuit 4.2.6;
e, - paccrossiHus OT TOYKM MPUIIOKEHUS MNPOAOIBHOW CHJIBI X 10
PaBHOACUCTBYIOIICH YCUTTUN B apMaType COOTBETCTBEHHO 5 U 57,
A, A - TJIOLAAN CEYEHUs TPOAOJIbHON CTaNbHON apMaTypbl COOTBETCTBEHHO § U §';
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A - IUIOIAb BCEro OETOHA B MOMEPEYHOM CECUCHUU;
Ay - IUIOIIAb CeYEHUS OETOHA CXKATOM 30HEI,
e - IUIOIAIb CCUCHUS OCTOHA PACTAHYTOM 30HBI;
Ao - IIJIO@ab MPUBEACHHOTO CEYCHUS DJICMEHTA,
Lad - MOMCHT MHCPLHUH IIPUBEACHHOIO CCYCHU S DJIEMEHTA OTHOCUTEIBHO €ro LIeHTpa
TSKECTH,
Af - IJIOIA/Ib CEYEHUS MMPOJOJIBHON apMaTyphl U3 KOMIIO3UTHOTO MaTepuana,
Aﬂ - IIJI0M@Ab CEYCHHUS ITOMEPEIHOTO XOMYTa U3 KOMIIO3UTHOIO MaTrepuaia,
g - MOMEHT CONPOTHUBIIEHHS CEUYEHHUsI DJIEMEHTa MJid KpPaWHEro pacTsHyTOro
BOJIOKHA,
k fin - BBICOTA HAKIICUKH MTOMIEPEYHOTO XOMYTa U3 KOMIIO3UTHOTO MaTepuana.

IIpunoxenue b

AJIFOpHTM BbITIOJIHC HUSA paﬁoT Mo YCUJICHUIO WJIH BOCCTAHOBJICHUIO JKej1e300e TOHHBIX KOHCprKHl/lﬁ
BHEIIIHUM apMHUPOBaAHHEM U3 KOMIIO3UTHBIX MaTe€prajI0B
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“I MogroToBKa NOBEPXHOCTH 1

3 Ynanexwe paapylweHHoro BeToda M 3arpRIHeHWH, npuiaHwe
_@_ WepoXoBaToCTH NOBERXHOCTH, CINAMMESHNE YTNoB 1 0BecnLINMBaHHe

KoHTpont Ka4ecTsa NOBEPXHOCTW: KOre3WOHHEA NPOMHOCTL, BNEVKHOCTE,
HANKYME HEPOBHOCTEN, TPELUMH M NPUIHAKDS KOPPO3NK

—IMa'rep nane! gNA CHCTE@MbBI BHELUHEND apMHPOBaHWA W3 KOMNOSHTHBIX METEPHSHO_B-I

OrOTOBKA M OYNCTKS NOBEPXHOCTH MaTtepuana|

JargToBka No pasMe OBEDKA HAMWYKUA

— YeuneHHe KOMNOIUTHEIMMK MaTEpHaNnami|

— Hanecenne agreansa Ha beTon|

H—{HaHecenne agreawea Ha naMuHaTs!]
L YeTaHOBKS 3NEMEHTOBR YCHNEHWA]
——{CeTkn, XONCTHI M APYrHe TKaHLIE MaTepHant

——] HaHeceHwe rpyHTOBKN WM WNAKNEBKW |

F—{ HaneceHve cMOoNb HW3KOW BAIKOCTH (NpaliiMeprbR cnor}|

F— Ycranoeka xoncToe, ceTok M APYTUX Tkanklx Matepuanos]
L [TiponuTka maTepnana yCwneHun (NOKpEIBaOLIMN CNIoW)|

- KonTpont kauectea pabor {nepen, B0 BpeMA M NOCNE MX BLINONHeHUA) |

Kavecreo npumeHAEMBIX MaTepuance (CTaHAapTHeIA TECT METEPHaNos CHCTEMbI
BHELUHErD apMUpoOBaHnA

KonTpone ycnoewit pabot (npovHecTe GeToHa, HePOBHOCTH, YCNOBUA
oKpyXaloLeit cpeas M T.4.)

KOHTpOMk Ka4ecTBa BO BPEMRA M NOCNE BeINONHEeHWA paboT (HanpaeneHne
2pMUPCBaHUA, NONOKEHWE, PA3MEP, HEPOBHOCTH, 3Areaws, HanWYKe NyCToT)

—OraenovHbie paboTel {no HeobxoaumocTw)|

Jau|nTa CT BOZAENCTBMSA NOBEILIEHHEIX TEMNEPATYP, OTKPRITOMO NNaMeHu,
YNeTPathMONETOBOMD WANYYEHMA

V]IK 624.012.45:678-419.8 OKC 91.080.040
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MaTepHabl, PACUYCThl O MPOYHOCTH, [0 OOPA30BAHUIO TPECUMH U 1O AehopMaIisaM, KOHCTPYKTHBHBIC
permeHus

DJEKTPOHHBIA TEKCT TOKYMEHTa
noaroroBieH 3A0 "Koxekc" u cBepeH 1o:
OoUITHANTEHOE U3JAHHE
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