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CBOA MPABUJ

YCHUAEHVE XKEJE30OBETOHHLIX KOHCTPYKIUA KOMITIO3UTHBLIMI
MATEPUAJAMU
Ilpapnna nNpoekTRPOBAHHE

Strengthening of reinforced concrete structures by FRP composites
Regulation of design

Jara ssencuns — 2014-09-01

1 ObaacTe npuMeHeRus

1.1 Hactosumif cBOA [PaBWJ PacrpoCTPAHSICTC) H& UPOCKTHPOBAHME YCHICHHS WJIH
BOCCTAHOBJIEHHS  KCNe300CTOHNEIX  KOHCTPYKLME 3HaHAN @ COOPYMKEHHH  pa3IMuHoro
Ha3BAYCHUS ITYTEM YCTPOACTBA CUCTEMbl BHEIUHEND APMHPOBAHKT KOMIIQ3UTHLIMHA MATEPHANAMH
W3 TEPMOPEAKTHBHBIX aAre3MBOB, apMAPOBAHHLIX YIVIEPOLHBIMI HIIH CTEKAAHEHBIMH BOJTOKHAMI.

1.2 Com npapun ycTaHapnuBaeT 1peboBaHis K pacucTy »ene300eTOHHBIX KOHCTPYKLMH,
YCHJICHHBIX WNH BOCCTAHOBIEHHBIX CHCTEMAM{ BHEUIWIETO apMUPOBAHUSA KOMOIQAHTHBIMH
MaTtepHanamy W MPOeKTHPOBAHMIO YKA3aHHBIX CHCTEM JAS YCHICHHA HIM BOCCTAHOBICHUS
MENE300ETOHHBIX KOHCTPYKUHME H3 TDKENOr0 W MEAKO3IEPHHCTOrO OCTOHOB, HA KOTOPHIC
pacupoctpanaroTes tpebosanus CIT163.13330.

2 HopMaTUBHbBIE CCLIJIKI

B wHacrosiues c¢poge MpaBu) HCMOAB30BAaKbl HOPMATHBHBIE CCBHIIKM Ha CACAYIOLUME
HOKYMCHTRL

[MOCT 25.601-80 PacueTwl HCOBITAHMA BA OPOUHOCTL. METONLI MEXAHHYECKIX HUCITBITaHUA
KOMTIO3HLMOHHLIX MATCPHANIOB C TIONUMEPHOH MaTpuiell (komnosuTos). Metoa wucnbITamms
TUT0CKUX 00pa3LoB Ha pacTKeHHE IPH HOPMATBHOH, NOBLILEHHOR M IOHUKCHHOH TeMnepaTypax

[OCT 6943.17-94 Crexnoronowio. Tkann. Hetkansle Martepliasiel, MeTo) oupele/ieHus
WHPKHBL M JINHHBL)

[OCT 6943.18-94 Crexnoponokno. Tkaun. Herxanpie mMatepuaist. Metoa onpeneicyus
TOJILUH HE

IOCT 9550-81 IInactmaccer. MeToasl onpeaenetus MOy YIPYTOCTH PN PacTXEHIH,
CHKATHH W H3THOE

["OCT 1126280 IlnactMaccsl. Metoa HCIBITAHUSA HA PACTIKEHHE

[OCT 14759-69 IKnen. Mertoa onpeaeaenys (po4HOCTH TP CHBHIE

I"OCT 15173-70 [lnactmacent. MeTon Onpeaenenys cpeanero Ko2QGuuueHTa THHEHHOTO
TEMNNOBATY PACUIMPEHNA

'OCT 17624-2012 beToubl, Y MbTpazsyKOBOH METOX ONIpeACTCHUS IIPOUHOCTH

I'OCT 18105-2010 berounsl. llpasusa KOHTPOJIS 1 OUEHKH TPOUHOCTH

['OCT 18616-80 Inactmacesl. Metox ottpejreneHus yeaaku

Miaanue odprrunanbHoc
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FOCT  22690-88 Beronwl. OnpepencHaye  OpoYHOCTH  MEXARHUECKUMH  METOMaMH
HEpa3PyILIARIUErc KOHTPOs

[OCT 22904-93 Kowucrpykimu dxenxezobeTodHbie. MarnuThelii Metos onpelcHeHus
TONUIHHbLI 3AATHOTO CI0s GEeTOHA K PACTIONOKERNS apMaTyph

FOCT 24297-2013 Bepupukauus 3axyrurenuoh npogykunn. Opranvsanng npopejeHns u
METONE] KORTPONS

['OCT 26433.1-89 Cucrema obecneyerHs] TOUHOCTY TreOMESTPHUESCKHX MapaMcTpol B
cTporTenseTse, [IpaBmia BeINOTHEHKHS H3MEPEHUH. DNEMEHTH 3aROACKOTO U3TOTOBNCHUS

I"OCT 27271-87 Marepnans sakokpacounnhle. MeTOX KOHTPONS CPOKa FOJAHOCTH

TOCT 28570-90 Berounl. MeTosibl ONPENENCHUS OPOUHOCTY N0 06paznam, 0TodpaHHbIM
W3 KOHCTPYKIKI

OCT 28780-90 Kneu nonmmepurie. TepMHUHB! 4 onpeJenenys

[OCT 29104.1-91 Txanx texnnueckne. MeTOAb! ODPS/ICHCHUS NUMHACHHLIX pa3MepoR,
NMHEHHOR W TIOBEPXHOCTHOW MICTHOCTEN

[OCT 29104.2-91 Traxu texHu4eckue. Mero)l onpenenensst ToAUHH !

TOCT 31937-2011 3nannst v coopywenss. Ilpasnna ofcnenosakus W MOMWIOPHHTA
TEXHHYECKOTO COCTOSIIMS

[OCT 32618.2-2014 [InactMacchl. TepmomexaHuuecknd amannz (TMA). Yactn 2.
Onpeaenchnne KO3PPUIHEHTA JIHHEHBOT0 TENNOBOTO PACIHINPEHNS U TEMIEPATYPHI CTEKTOBAN IS

FOCT 329432014 Mavepuans! Ag 3aulMThl M peMoOMTa OGETONHBLIX KOHMCTPYKIHIL.
TpeGoBanmsl K KIEEBBIM COCAMHEHHAM HNEMEHTOB YCHICHHS KORCTPYKLM

FOCT 54257-2010 HaneuocTs CTPOATENBHBIX KOHCTPYKUMH U ocHOoBawuil. OcHOBHEIE
DONOXKEHHA 1 Tpebonarus

IFOCT P 53778-2010 3pmanvsi u coopywxkenius, [Ipasuna oGCHCNOBAHHS H MOHMTODHHIA
TEXHH4ECKOro coctosinys. Obuwe rpedorants

IOCT P 54559-2011 Tpy6sl u aetany tpybonpoBoAOB 13 PEAKTONIACTOB, APMUPOBAH HEIX
BONIOXHOM. LCPMHHBL B ONPEIEICHE S

[OCT P 55135-2012 IInacrmacest, HudppepeHimanbHas CKaHUPYOILAs KaTOopHMETpus
(JICK). Yacts 2. Onpeaeneune TeMuIepaTyphbl CTCKIOBAHMS

CII 63.13330.2012 «CHuIl 52-01-2003 berounsie ¥ xene3oGeTOHELE KOHCTPYKINH,
(QcHOBHBIE MOTOKEHHSA »

1 pHMedadaHlde-— an NONL3OBAHNIN HACTOAMM CROAOM Npanuin l.lCﬂCCOOﬁDaBHO 1TPOBEINTL JeHCTRIHE
CCBUIQUHBIN  CTaHAapTOB (CBO,E[OB npanin 14/ 1M Rnaccuq)m(ampon) 1] l'lH(tlopMaL[HDHHOFI CHCTEME Oﬁll-le]"('l
110J1530BaHI — Ha OHHUMATLIONM caliTe HalMoHANLHOro oprana Poccuiickoit @eaepaunv no crati@pTH3aAlMK B CETH
”H'fﬂpHeT MAH DO €XETOIH0 1M3A2BACMOMY HH(,)O]}I\MHHOHI‘IOM){ YKAIATENH) wllaumonan, e CTANAAPTLI D, ](OT(prlﬁ
OﬂyﬁﬂHl(OB‘dH no cocToaHko Ha | SHRAPA TEKYIIErc rofla, Y 100 BLUTYCKam EHEMECHYHD HINABACSMOro
HHEI]O]JMQI.I.HOHHOI’O yxa3larcna «HannoHabHLIE CTAHPAPTEIY & TGI()’I.I.lHﬁ ros,. Ecn saMeHeH cChiTOUBRIi crasaanr
(noKyMENT), 1[a KOTOpsIit JaHa HEAATHPOBANHAA CCLUIKA, TO PEKOMEHAYETCA HCIONL3OBATL AEHCTBYIOWYIO BEPCHIO
JTOrO CTAaHZApTa (ﬂOK}’MeHTa) C Y4ETOM BCEX BHECECHHLIX B NaHAY0 BEPCHIO wIMenerifil, Ecmi saseren ¢eblinositbiil
CTaHaapT (,JIOKYMCWT), Ha KOTOPL]F[ AaHa NaTHpoBanHad CCLiNKa, 70 DEKOMEHAYETCH HCMONLIOBATL BCPCHIG 3TOrNC
CrarpapTa (AOKYMEHTA) ¢ YKA3AHHBIM Bbille roAoM yTeepixacHmsa (npuustg). Bomit rocme  ymaepsacHus
HAaCTORLIETO CTAHAGPTA B CChINOUHBIH clargapt (ﬂOKyMt‘,llT), H& KO'['Opb[ﬁ [OaHa I@aTHpOBAaHHAA CChUiKa, BHECCHQ
H3MCHEHHE, 3a1TpariBalolee NOJOKEeHHUE, HA KOTOPOE NAHA CChUIKE, TO 3T0 NOHOXKEHNE PEKOMCHUYETCA NMPpUMEHATE
Gez ydyeTa DaHHOPO M3MEHeHUA. ECAH CCHINOUHBLE cTaupapT (OKYMEHT) oTMeleH De3 3ameHsl, TO NGIOXMERKe, B
KOTODOM Hana CCRINKA Ha HEro, PEKOMEHAYCTCA NPUMEHATE B '1ACTH, HE 3anaI"H.Bal0LLlCﬁ 3Ty CCBLINRY. CreaeHin o

ASICTEMY CBOAOB NPABHI MOHCHO POBEPHTE B MEAEPAILHOM HKEROPMAHORHOM (OHAE TEX HIUECKIX PErIaMEHTOR
H ¢ raHAAPTOB.



CII 164.1325800.2014

3 Tepmuubr 1 orpegenenust

B wdacrosuieM cBofie IpaBui fipuMedennt rtepmubl o I'OCTP 54559, a rawke
CIICAYIOMIIE TEPMUHLI ¢ COOTBETCTBYIOLLHM K ONPENCACHMAIMU

3.1 yennewme  oxejesobeToHnoit  koHcrpykumn:  KOMIIEKC  KOHCTPYKTHBHBLIX
MEPONPHATHH B TEXHONOrHYECKUX paboT, HANPaBIEHHBIX Ha TOBBILIEHHE HECYIIEA coCOOHOCTH
W IKCTUTYaTalIMOHHBIX CBOACTE KOHCTPYKUHH.

3.2 poccTaHoBAenue  (pemoHt)  Kedesoberommol  komerpykmun:  Komnnexc
KOHCTPYKTHBHBIX MCPOTPUATHH H TEXHOMOTHUYECKKX PaboT, HAPAaRNEHHEBIX HA ROCCTAHOBICHUE
Hecynief ¢cnocoOHOCTH ¥ 3KCONYATauWORHEIX CBOMCTR KOHCTPYKIMM, HAPYLIEHHBIX BCHEACTRBUE
NEePerTOR WITOTORNEHHA UTH B IPOLECCE €€ DKCTUIYaTalyH.

3.3 sewrdee  apMmuapopanme  (Kede300eTOHHOA  KOHCTPYKLUHEH)  KOMIIOIHTHBIME
MaTepuaamm: YCTEIHOBK& HaKMCHBannEM  rla }[(CJ'IC',EO6GT01’IH_VIO KOUCTRYKUUTO H3,[LBJ'1HI?£
38BOJICKOIO  WATOTORACHHMA W3 KOMMNO3MTRBEIX MarephaloB (JJaMHHATOB) HAM INOCIHOHHOE
AAaKAEHBAHME TEPMOPEAKTHBHLIMY alre3upaMy W3ACNMA U3 HEMPEPLIBHOIO YIJIEPOJHOTO WM
CTCKNAHHOTO BOJIOKHA (XOACTOB, CETOK M APYTHX TKAHLIX MaTCPUATIOB) C [OCHECHYIONHM
OTBEPKACHHEM W oOpazoBanuen OAHOCHONUHOIO I MHOTOCTOUHOIO KOMITO3UTHOTO MaTepHaa.

3.4 cucrema BHCIINErO APMHPOBAHMA KOMIIOZMTHBLIMM mMaTepHalamu: CucTema,
COCTOSLUAS U3 KJIEEBOTO Cl0f, 06PA30BAHHOTO OTBEPKAEHHEIM TEPMOPEAKTHBHBIM AAIE3HBOM,
OAROCHONHOTO MJIH  MHOIOCAOHHOTO KOMITO3WTHOIO MarepHana M, IpY  HeoOXOAHMOCTH,
3AMTHOTO  €NoR, O0ECHCUUBAIOMIErO 3AWUTY CHCTEMBI OT  BO3ZTCHCTBMS MNOBBUNCHHLIX
TEMNEPATYP, OTKPLITOTO ORAMEHY, YALTPAQUOACTOBOrO  HANIYYEHHsT ©  MEXaHMYECKHX
MOBRPSKACHHIA.

Mpumeyvanwne — 3amurHoiil croli HAHOCAT B COOTBETCTBHN ¢ NPOCKTHOH AoxyMeHTalunell HA yeuneHde
KK BOCCTAROBASHHE WENEIOGETOHNOH KOHCTPYKUMY.

3.5 namusaThl: [0TOBRIE JUIS YCTPOHCTBA BHEWIHETO apMUpPOBAHMI  KORCTPYKUWit
MROTOCJIOHHbBIC TIONOCH Pa3fHYHON TOMMMHBI 11 WHPHIIBI, W3TOTOBJICHHBIC B 3aBOJCKMX
YCMOBHAX NYTEM TPONHMTKH U FOPAYETO MPECCOBAHMA,

Mpuscuaania

1 Jlamunatel H3/QTABNIMBAICT B BHAE MONOC HAM NJACTHH pilEJ‘lH'-IHOFi ANMHHB, WHDHHLB H TONUIHHEL, KK
npaBiao, OGHORANPABASHHO ARMHPOBAHBAIX.

2 B rexnuueckod RORYMEHTEUHW OTASTBMEIX WIroToBHTSACH BMECTO TEpMHHA «IaMUHATYR yﬂOTpeG.ﬂﬁIOT
TEPMHER KTaMeTLn.

3.6 amemenTh!  yemseHus:  JlamuAaTsl HMAM  MX  YaCTM, WY YACTH  u3AenHil w3
HEMPEPLIBHOIO YINEPOTHOTO HNH CTEKASHHOIQ BOJIOKHA (XOJICTBI, CETKM U APYTHE TKAHBLIC
MATEPHANET), PasMMHOR JUMHG! U IUIHPHHE!, TIOATOTOBACHHEIC JUIY HAKICHBAHHE HA OCHOBaHUE
KENe300CTOHHOM KOHCTPYKIUH.

3.7 aaresun (repmopeakTHBMLIN): Knesiuui cocras H3 TEPMOpPCAKTUBHOM CMOJBL JUid
HAWICHKH NaMyUBaTOB HITH HPOTMHTKH U HAKACHKK M3JENHI U3 HENPEPRIBHOTO YINEpoaHOro Hin
CTCKASHHOrO BOJIOKHA (XOJCTLL, CETKH M JpyrMe TKaHble MaTepualbl) Ha QclloBaHue
KeIe300€TOHHOH KOHCTPYKUNH.

Il pUMEdadde— IMon TEPMOPECRKTHEHLIM 4AreilBoM B HACTORWEM CBOAE NPaRUN TICHUMAIOT aire3ns Ha
OCHOBE INOKCHAHLIX CMONT,

3.8 npaiimep: Matepnan, NpHMEHAEMBII ANs NpeABApUTENbHON JIOGTOTOBKH OCHOBAHHS
Kee300€TORHOM KOHCTPYKLMY TIEPE/l HAHECEHHEM aJire3HBa.
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3.9 ocuopanue (xemesofeTomHON woHerpykumu): 1loBepxHocTe kenes00eTOHEOM
KOHCTPYKLUMH, HA KOTOPYIC HAKASHBAOT AAMUBATL! WIH HIAENHA H3 BEIPEPHIBHOG YEIEPOJHOTO
MJIH CTEKJITHHOPO BOJIOKHA (XOJCTD], CETKH M APYrde TKaHbIE MaTepHasbl) IPY €€ YCHICHHH HITH
BOCCTAHOBJICHUN BHECILHUM apMHUPOBANHENM M3 KOMITOZUTHBIX MATCPHAIIOB.

4 Obmue TpebonaHug

4.1 [fpoexTupoBanKe yCHNCHHA IWIH BOCCTAHOBICHHS OKENC30DETOHHBIX  KOHCTPYKIH
chneayeT IPOBOAKTH HA OCHORC PE3YILTATOB WX HATYPHOTO 00CNeH0BAHNA H IOBCPOUHOTO PACYETa.

42 B pesynerate HATYpHOLIX 00CASHOBAHHE AOMKHO OBITL YCTAHOBNEHO: COCTOSAHMUE
KOHCTPYKUHM, TEOMETPHYECKHE PASMEPDI KOHCTPYKLKIA, apMUPOBAHHE KORCTPYKLUMI, [IPOUHOCTL
ferona, BHA {1 KAACC apMaTYpPbl it €€ COCTOSRUE, MPOrHObl KONCTPYKLUH, pacnonoikedne Tperiy
1 WHPHHE HX PackpeiTia, Pa3MEpPLl M XapakTep AC(PEKTOR W NMOBPENASHMH, ACHCTBYROIUE
HaTpy3KH, CTATHYECKAsN CXEMaA KOHCTPYKLIAH.

Flatypaeie ofcnemopannsa cieayer npeBoauts ¢ yqeroMm Tpebosannii ['OCT 31937,
I'OCT 17624, TOCT 22690, TOCT 22904, TOCT 28570, 'OCT 18105, TOCT P 53778.

4.3 llopepoynnie pacueTbl KOHCTPYKLMM CIEAYeT I[IPOBOAHTS, Ha OCHOBE IIPOEKTHLIX
MaTepHanoB W pe3ynesTaToB HATYPHBLIX obcneaosanuii w ¢ ygeToM tpebosaunii CIT 63.13330 i
[OCT 54257,

4.4 Pacuernnie cXembl NMTPH NPOBEACHUH [ORCPOUHBIX PAacYETOB CICAYET NPHHHMATL ¢
Y4ETOM YCTAHOBJICHHBIX (DAKTHYECKHX TIeOMETPHYSCKYX pa3MEpPOB W KOHCTPYKTUBHLIX
OTKNOHEHHHA OT IPOEKTA B OTACNHHLIX INEMEHTAX KOHCTPYKIHA H HX COEAHUSHUAX.

4.5 TIpym  npoBeAeHHH TIOBEPOUHBIX PACUETOB JIOMKHBL OBITH  Y4iCHBL JeeKTH W
NOBPEMNEHUST KOHCTPYKLWIH, BBIIBISHHBIE B [TPOLECCE HATYPHBIX 00CICIOBaHWHA!

- CHIKEHHE NPOYHOCTH,

- MECTHLIC NOBPEXICHIS WK PA3pyLUEHUS DETONA;

- 0OpLIB APMATYPbI;

- KOPPO3NA apMaTyphl;

- HAPYLIEHWE ABKCPOBKH U CUETTNEHKS apMaTyphl ¢ OCTOHOM;

- 00pazOBaHKE M PACKPLITHE TPEIUHH U YPYrie.

4.6 [lopepoussie pacueTsl CREAYET MPOBOAUTS HO HECYIuEl cnoco0KOCTH, ACQOpMALLAM H
TPEIHHOCTORKOCTH,

4.7 Ha OCHOBE NOBEPOYHKIX PACUETOB CHEAYET YCTAHOBUTH NMPHIOAHOCTH KOUCTPYXIHH
SKCITyaTailiyl, HeoOXOAUMOCTE HX YCHUIIEHHS WIH TTOJIHYIO HENPUTOAHOCTL KOHCTPYKIMW,

Bns KOHCTPYKOMW, He YAOBNETBOPAIOWINX TPeOORaHHAM ITOBEPOYHBLIX PACUECTOB MO
IKCIIYATALMOHHOR  NPUTOLIIOCTH, JIOMYCKAeTCs He TIPeAycMaTphBalh  YCHAGHHE, CCHH
(paxTHUECKHE MPOINdLI IPEBLINAKT AONMYCTUMBIC 3HAUEHUS, HO HE IPEITCTRYIOT HOPMaNbHOM
IKCMIYATALMHK, a Takke eCIU (AaKTHYECKOe packphiTHE TPEWWMH MPEBBIUAET NOIYCTUMbIE
3BAYEHHS, HO HE CO3/1aeT OIAaCHOCTH Pa3pyLICHMSL.

4.8 Jlonyckaetcs npH BOCCTAHOBICHHH KOHCTPYKUHH HE NPOBOANTD MOBEPOYHBIC PACUCTRI
[0 JKCMIIyaTaMOHHOW NPHTOAHOCTH, €CHIY IIepeMEUleHs d WHPHAAZ PACKPBITHS TPEIUWH B
CYIECTBYIOINX KOHCTPYKUMAX IPH MAKCHMMANbHBEIX HAKTHYCCKHX Harpy3Kax He MPeBOCXOANT
RONYCTHMBIX 3HAYEHHH, 4 YCHIIHS B CEYEHUAX INEMEHTOB KOHCTPYKLHN OT MPOEKTHRIX HATPY30K
HE NPERBIIAIOT 3HAYEHUH yCurui OT (PakTHUECKH HSHCTBYIOUIKX HATPY30K.
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4.9 CAacreMa  BMGUIHEIO  apMUPORAHHST  KOMMO3MTHRIMU  MarepHalaMy  J0JDKHA
obecricynparh BRIOUCHHE B paGoTy COCTABHBIX 4acTeil CHCTEMBI H HX COBMECTHYIO padoTy C
YCUIIMBAEMOH WJik BOCCTAHABANUBACMON KOHCTPYKIHMEH.

4.10 MuHuManbRO NonyCTUMbIA (paxTHueckidl Knace GeToHa 1O NMPOYHOCTH Ha CXKaThe
CYIUECTBYIQUIEH — KOHCTPYKUMM,  YCHUIMBAEMOH  WIN  BOCCTAHABMIBAEMOH  BHELIHHUM
apMHPOBaBUEM H3 KOMIIOZHTHEIX MATEPHATIOR, AOJDKEH COCTABIATE HE MEHEE:

- B15 ~ npn yennedun u3rubaeMbIX KOHCTDYKLMI]

- B10 — npy yCHNEHBH CHATBIX KOHCTPYKUKH.

4,11 He monyckaeTcsi NPOROIAWTH YCHIIGHNE 3NEMEUTOR € KOPPOJIHPOBARHOH CTalnbHON
apmaTypoii 6¢3 yeTpaeHHs IPUYAH B IPOIYKTOB KOPPOIUA.

He pexomenayercs NpoBOAHTH YCHIICHHE BHCLUHHUM APMUPOBaHUEM K3 KOMIO3HTHLIX
MATEPHATOB W3THOACMBIX KOWCTPYKUHH, ANA KOTOPLIX NOBEPOYHBIMH PACYETaMM YCTAHOBIEHO,
4TO BLICOTA CXkaTolf 30HET OETOWA TIPW pPacueTe MPOUHOCTH [0 HOPMANBHBEIM CECUCHHAM
YCUAMBAEMON  KOHCTPYKLUMM  [PEBLILAEET ¢€  [PAHHYHOS  3HAYCHWE,  YCTAHOBJIEHHOE
B CI163.13330.

4,12 MakcumaiHas  reMileparypa  2KCnnyartaime  OKene3obeTONHOW — KOHCTPYKIHH,
YCHACHHOMA WM BOCCTAHOBNECHHON CHCTEMOH BHCIUHErO apMHPOBanNus W3 KOMIO3WTHRIX
Marepuanon 0e3 3aiMUHOr0 Cnes, HE JOJKHA [PEBBINIATE TeMUepaTypy CTEKJIOBaIlus
KOMIIO3HUTHOIO MaTepHalia ¥ (KITH) TEPMOPEaKTHRBHOI® aJIre31Ba,

4.13 1lpn  npoexTUpoBaHHK CHCTEMDI BHELIHEFO AapMUPOBAHUI W3 KOMIIO3IBTHLIX
MaTepuanoB HeoOXOAUMO HCKIOUUTL B TPONECCe IKCHAYaTallHH [ONAJaHNe Ba CHCTCMY
MPSIMbIX COMTHEYHBLIX JTyueH, B TOM UMCHAe NyTEM YCTPGHCTBa 3alUMTHOIC CIoA.

4.14 B cayuyae neoOxoauMocTH obecrieueHys noxapHol OE30MACHOCTH W 3AlUMTL OT
NOBPEKACHMH  KOMITIO3WTHBIX MaTEpHANTOB CUCTEMBI BHCIIHET0 apMHPOBaHUs, CleayeT
OPeAYCMOTPETL  YCTPOHCTBO 3A0IHTHOMO CA0S W3 CUELMAILHLIX OTHEYNOPHLIX COCTaBOB,
COBMECTHMEIX C AATE3WBAaMU HA OCBOBE DNOKCHIHON CMOTIBI,

4.15TIpn  OpoeKTUPOBAHUM CHMCTEMBI BHELUHETC = APMMPOBAHMS U3 KOMITO3MTHbLIX
MATEPHAaNoB [ KENE300CTOHHBIX KOHCTPYKLIME, 2KCUAYaTHPYEMbIX B YCHOBMSX NEpeMEHHOH
BRaYXHOCTH, C/IeAYET MPEAYCMOTPETh BOSMOKHOCTE MUTPAliMY IAPOR BJaru 1#3 Tena GeTona.

4.16 Pacuer OTHECTOMKOCTH KOHCTPYKUMU, YCHNEHME WA BOCCTABOBIEHME KOTOPBIX
BLINONkHERo He3 yerpolcTRa MPOTHROMOMAPHOHR 3alUTEl CUCTEMBI BHEIIHENC apMUMPOBaHH W3
KOMITO3UTHBIX MATEPHANOR, CIeAyeT IMpoBouTh Oe3 yuera paborsl CHCTEMBI BHELUHETO
apMHUpPORAHMS.

4.17 PacueT KOHCTPYKLWIi, YCHJIEHHBIX BHEUTHMM apMHPOBAHMEM M3 KOMROZUTHLIX
MaTepManeB,  CICAYeT [POBOAWTL NO  Hecywled  cnocobHocTh, AedopManusM M
TPELLUHOCTOHKOCTH.

5 MaTtepuanbt

5.1 TpeboBanun K COCTARMBLIM YACTAM CHCTEMLI BHEUIHEro apMUDOBAHHHA
M3 KOMITO3MTHBIX MATCPHANOR

5.1.1 Matepuansl, NPHMEHIEMBIE IUTS YCHICHMS W/IH BOCCTAHOBICHHS JKENE300ETOHHBIX
KOHCTPYKIMM, ACMKHEI  COOTBETCTBOBATH  TpeOORaHMIM  JeHCTBYIOWMX  HOPMATHBHBX
.I[OI(}?MEHTOB, HMETh COHPOBO,HHTCHBHYIO ,H.Ol()’MCHTﬁ].[HlO, no,uTBep}K,aalou{ylo HX CQOTRBETCTBUEC
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HOPMATHBHEIM TPEOOBAHUAM, BKJIIOYAs NACTIOPTa KadecTBa M (MIIM) IPOTOKCNEl UCTILITAHAN, U
JOIKHBL IOABEPraThLC BXOAHOMY KouTposuo rio TOCT 24297.

5.1.2 XapakTepHCTRKM MAaTEPHAJIOB, COCTABIAIOLIMX CHCTEMY BHEHIHErO apMApOBaMUsi
JOJDKHE! COOTBETCTBOBATE TPEOOBAHMAM, IpUBEJeHHEM B Taduuue 1.

Tabnurua | - XapakTepHCTUKH  MATEPHANOB,
APMUDOBAHMS

COCTaARBJISTHIIHX

ccTemy

BHECITHEI )

[ HausicHonanue nokasarens

l 31Bayenne Noxasarens [ MeTon koHTpONS l

,HJ'D] XONCTOR, CETOK H APYIHX TKaHBIX MATEPHANOR M3 YIREBOTOKHA

TMpounocte, Mlia, He meHee 1000 rocCT 25.601
Monynb ynpyrocty, 1'T1a, ne MeHce 35 [OCT 25.601 |
KoadduumenT nunernoro tennosoro pacuvpenys, °C !
- IIPOAGALMBIIA (~1~0) - 107 IroCT §5173
- NONEPeUHbIM {2250y - 107
s naMHHATOB, APMUPORARHLIX YTTIEBONOKHOM —‘
[Ipoanocts, Mlla, Be Menee 1600 rOCT 25.601 |
Moayis ynpyrdbm, ['Tla, He meree 150 rOCT 25.601
TemnepaTypa crexnosatvs, °C, He mMeHee 40 rOCT 326182
I'OCT P 55135
D{oad)(bnuncm* JHeAiNOro TennoBoro pacwnpesns, °C -
- MIPOACABHEIH (~1-0y- 10°¢ I'OCT 15173
- NGOEPEYIILIH (22-55y - 107°
Jna XoncToR, CETOK H [IPYIHX TKAHLIX MATEPHANOB W3 CTEIIIOBOJOKHA
Hpounocts, MITa, He menee 520 [QCT ] 1262‘_4
Monyns ynpyrocty, ['Tla, He MeHee 15 'OCT 9550
Koapduunent auneiinoro Tennosoro pacwmpenns, °C ™ :
- IPOAONbHbIT (6-10)- 107 TOCT 15173
- MONEPeyHIit (19-23)-10°°
Jns 1aMIHATOR, apMHPOBAHHBLIX CTEKNORCADKHOM
[TpornocTs, MlTa, tie MeHee o 520 TOCT 11262
Mogyns ynpyroctv, ['Tla, He meHee 15 T'OCT 9550
Tesneparypa crewnosanns, °C, He MeHee 40 OCT 32618.2
TOCT P 55135
KoadpuugeHT AMHCHHOro Tennosoro pactuvipeHis, °C
- NPOACNLHBII (6-10) - 10°7° TOCT 15173
- MOMepeMHbIH (19-23) - 107
Jlna apresvigos#
BpeMs OTKPLITON BLIASHKKE 3assnesnoe 3HAYGHHE FOCT 28780
+20 %
HKuznecnocobHOCTD 3aABAIEHHOE 3HAUCHME
120 % rocrt 2727}
Moy nb ynpyrocTh px oxatid, H/sv’, He meree 2000 [OCT 9550 1
[TpoUHHOCTE NPH CABKIE, H/vin’, He Meree 10 I'OCT 14759
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Oronvcnue mabauynr |

| HaunenoBanke nokazareis 3IHaucnue noxazatens Merap koRTpOAA
Temnepatypa cTerIOBANA, °C, He mMeree 40 TOCT 32018.2
FOCT P 55135
" : o =5 ==
l]{(g)::til::eunem JAWHEHHOrO TEnNoBoro pacwupenus, °C 10- 10 rocT 15173
Yeania, %, e bonee - ] e 0.1 B F'OCT 18616

*C_o_r_J]a(:Ho Tpedonantsm "OCT 32943,

5.1.3 HoMuuanesnie UtHpyaa ¥ TOALIMHA XOACTOB, CETOK W JPYIMX TKaHLIX Malrepuanon
M ITAMKHHATOB AOJDKHBI COOTBETCTBOBATH TPEDOBAHUAM, YCTAHOBAECHHLIM B TEXHOJOMUUECKO)
HOKYMEHTALMHE Ha M3TOTOBJICHUE, W ACIXKHBLI OLITh TOATBEPIHAEHBI NPH RXOLHOM KOHTPOIE
MaTEpHaIOB A0 YCTAHOBKY CHCTEMDb] BHEWIHETO apMUpOBalMs B COOTBETCTBHN ¢ Tabinuei 2.

TaGamwya 2

| HakmenoBanue noxasaTens ] R MeToa xoRTpoAA

) Jois xohcr_oﬁ; CCTOK M APYTHX TKAMLIX Md'rqmanoa 13 ymesonolma" )

Wlvpuna, MM o FOCT 291041

TOJ‘IULl»i-l:I'Ei;m{ ~ TOCT 291042
Hna XONCTOR, CETOK U JIPYIHX TKEHbIX MaT(;pH_aﬁaﬂ s crexnosonoksa

[Lnpuba, My FOCT 6943.17

Tonumna, MM - I'OCT 694318 o
Jns naMHHaTOR, apMUPOBAHHLIX YTRERONOKHOM MJTH CTEKIOBOAOKHOM

Ulupuna, mm B - rOCT 26433.1

Tonuara, MM __ R TOCT 26433.1 ) ;

5.2 HO])MaT‘PIBHLIC H PACCTHLIC XAPAKTEPUCTHKH KOMITOIHTHBIX MATEPHANQL

5.2.1 OCHOBHBIMH  TIPOUYHOCTHRIMH M HE(DOPMAUPORHBIMM  XapaxkTepHCTIKaMM
KOMHO3MTRHREIN MATCPHATIOB OA8 pacHeTa WEAE300CTONHbIX I(OHCTI))’[(Lll-'lrl, YCUNICHMBIX BHCOIHITM
APMYPOBAHMEM U3 KOMTIO3HTHEIX MATEPHAI0B, SIBAAIOTCS HOPMATUBHEIC 3HAYCHY S,

- CONPOTUBIEHKS PaCTIHKEHUIO Rf "o
- MOZY/IS YNPYrOCTH Npu pactskenuu £ 7
- NPEACABHBIX OTHOCHTENBHBIX AHOPMALIE € £ 1y 45

- xoa(prumenta rnonepedHoR aedopMatnu il ,, .

5.2.2 3navennsa CcOTPOTUBACHUS PACTSDKEHMIO, MOAYNA YNPYrOCTH NPH PacTAKEHHU H
Koo guurenTa nonepeytoit nedopnmauuy onpeaenstor o 'OCT 25.601.

5.2.3 HopmaTiRHbIE 3HA4YGHMA CONPOTHBIICHWS PACTSHKCAMIO, MOAYAA YOPYrocTH NpH
PACTSKEHHY, NPEUENLHLIX OTHOCHTENLHBIX AedopMauMi u  xodQduuuenra nonepeynol
AcopManuK CAeAyeT TPHUHMMATL PaBHBIMHM 3HAYEHHAM, YCTAHOBJEHHBRM 0O pE3yibTaraM
ucnbitanui obpasior no FOCT 25.601 ¢ obecnieuennoctrio 0,95.
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5.2.4 Pacueryple 3HAYCHHSI MOAYAS YIIPYTOCTH W KO3(MuMenTa Ionepedno aedopmannn
CIIeIyeT MpHHAMATh PaBHbLMHU HX HOPMATHBHEIM SHAYCHUAM,
5.2.5 PacyerHoe 3BaueHiE CONPOTHBICHMS PaCTSDKEHUIO Ky CHEAYET ONPEACIThH IO
(Gopmyne
Rf:?f]'TfZ'Rf,n, (Sl)
Ty

rre ¥ —KO3QOUUMEHT HAAKHOCTH MO KOMNO3WTHOMY MATepHaly, NPHHMMACMBIH TpH

pacyeTe 1o MPeAesbHBIM COCTOSIRMAM Bropoli rpynnst pasybiv 1,0, a npu pacdete no
(PeAENBHBIM COCTOMHHSM NEPBOA TPYNIBL PABHBIM!

1,2 — nag yrnexoMmnosuTa;

1,8 — At CTEKAOKOMITG3HTA.

Y- koahpruHedHT yenosuH paboThl KOMNO3UTHONO MaTepHaa, NpEHBMaeMsll o Tabaniue 3

B 3ZEBHCHMOCTH OT THNA KOMIIOIHTHOTO MaTeprana B _YCJ'JOBHI:'I DKCIUIYaTauuy
KOHCTPYKUKH;
Y f2 — KOIPPUUHEHT yCrOoBNH PabOTHl KOMIOIUTHOTO MATEPKHAINA, YUHTHIBAIOLMA CLENICHUE

KOMOOZUTHOIC Matepyana ¢ 6eTonom, onpejensieMelil 1o Gopmyne

! %,
2, ng,ufi )?Ej.’f

Ti2 = £0,9, (5.2)

CHE € 7 ), — 3HRYEHHE TIPEJENbHLIX OTHOCHTENBHBIX AcPOPMaUMii KOMIOUTHOTO MaTepuaa,

orpeacssemoe 110 gopmyne (5.4) npu  3Havednn R /5 BLIYHCTENHOM MO

tbopmysie (5. 1),npr Y pp = 1.0;
1 — MUCII0 CHOEB KOMITO3HTHOrQ MaTepuaa,
{y— Gespa3MepPHpId TTApAaMETD, UMCICHHO PaBHLIM 3HAUESHWEO TOMUMHLL OJHOIO CNos
KOMIIO3WTHOIG MATEPHATIA, MM,
Ey—moayns yupyrocts xomirosuTnoro Matepriana, Mlla;
Ry — pacyeTHOe 3HavUeHue cCoMpoTuBNeHna 0eToHa oceBomy ckarnio, Mlfa.
JosiyckaeTcss npu pacuyere 0 [IPEAEihbHBLIM COCTOSHIMM ICPROH TIpyrmbl 3HAYEHME

[(03!"3(1)H[1HCH']‘3 HagCHHOCTH Yj A nAMWHATOB NPHHAMAaTE MO JAHYBIM H3TOTOBUTENA, HO HC

Meree, deM 1,].

[lpy pacuere ene300ETOHWBIX KOHCTPYKUMH, YCHICHHBIX BHELUHNM apMHpOBaHWEM u3
KOMIOZUTHRIX MATEPHANIOB, O BPEJACNBHEM COCTOSHMAM TCPBOH TPYINBl Ha ASHCTBHE TONBKO
NMOCTOAHHBIX H [ONUTERBHBIX HATPY3QK pPAaCUETIIOE 3HAUCHKE CONPOTHBICHHA pacTKEHHIO
KOMJIO3WTAOTO MaTepHasa CIENYET NPHHEMATE PABHBIM:

Ry =% 1Y p2¥ £3R 1 s (5.3)
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rae "{f3 - KO3(1)(I’)HL[H€I-]T CUHUIKEH IR HOPMATHBHOIO COMPOTHRIIEH A PACTMIKCHWIO

KOMITO3UTHOTO MaTepuana Mpu  JNUTeNbROM HAEHCTBHH HOPMATHBHONR HAMpy3XH,
NPHHUMAEMBIH paBHLIM!

0,8 — s yrnexoMnoznta,

0,3 — I8t CTEKIOKOMITO3HTA.

Tabdnwuwa 3 - Kosddruuenrer yenonuii paborsl ¥ p) KOMROIMTHOIO MATEPNA/I2

3naycuye koadduuuenta ¥ 5 s
YEenopus akeiilyaTallih KOHCTPYKIMHK Pun KO,MHOSHTHOFO - - XONETOB, CCTOK M
Marephana HaMHHATOB DPYIHX TKAHBIX
.  MaTepHanoB
Bo BHYTpeHHHX NOMELUEHHIX Y rneKoMInosuT 0,95 0,9
CTeIIOKOMNO3IKT 0,?5__ 0.7
Ha orkperrom sozuyxe | Yrekomnosur 0,85 0,8
CTeknoKOMAQIUT 0,65 0,6
B a_;b;EBHUFI cpele " Yrnexommosir 0,85 0,8
CTEKNOKOMIOINT 0.5 0.5

5.2.6 PacueTHOoe 3HAvEHKHE NPEJENbHBIX OTHOCHTEIBLHLIX AethopMandit KOMROIUMTHOIO
MaTepuana € ¢, CMEAYET BLITHCIITE M0 (popmyne

Ry
© f = (5:4)
5.2.7 PacueTHOE 3HAYEHHE COTIPOTHBICHUS KOMIOIMTHOTO MaTepHala PAcTDKEHWIO TIPH
pacHeTe NPOYHOCTH CEUCHWH, HAKNIOHHBIX K TPOACARHON OCH 3NEMEeHTa, CASAYET NPHHWMATDL
cornacyo 6.4.3.
5.2.8 PacueTrpie juarpammbl COCTOSIINA (ASQOPMUPOBAHYS) KOMMIO3ZUWTHOTO MaTeprala,
YCTANABJINBAIOIHE CBAZHE MENIY HANPDHKEHHUAMW W OTHOCHTENBHBIMA Ac(opMalinsiMu 11pyu
PACTKEHUN, CIIEYET NPHBUMATE TBHEHHBIMHE.

5.3 HopmaTnsupie 1 paCYeTHRIC XaDAaKTEPHCTHKN 6CTOHA N CTANLHOR apMaTy bl

5.3.1 HopmaTuBsHble U pacyeTHBIE 3HAYSHUA XapaKTepHCTHK OeTona cyluecyryroulei
KoucTpykuuy caeayer npuauMatk no CI163.13330 B 2aBHCHMOCTH OT (PAKTHUECKOLO
(ycnoBHOTO) Kiacca GeToua.

daxkrHyeckuidt  knace  GeTowa  CNEAYET  OWPEXENSTs € [OMOLNBIO  NEPEBOHBIX
K03 huUHeHTOR, 00CCTCUHBRAOIMX NPOYHOCTS OETOHA, 3KBUBAJCHTHYH) €TI0 (pakTHYCCKOH
Cpesilelt NpOYHOCTH, YCTAHOBIEHHOM MO JNAHHLIM HCMBITAHUH OETOHAa HEpa3spyuIarOUWMH
METOJaMH HITH N0 JAHHBIM MCTIBITAHKRN 0TODPARHBIX M3 KORCTPYKLHY 0Gpazuos,

5.3.2 HopMaTHBHBIE M pacUYETHLIE 3HAYCHHS XAPAKTEPHCTHK CYWCECTBYROIUEH CrajbHoM
apMmarypsl cneayeT npuumMarts no Cl 63.13330 B 3aBucUMOCTH OT Xjacca apmaryphl,
YKa3auHOrO B NPOEKTE, WK YCRCBHOTO KJ1acca apMarypel,
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YenoBuell  Knace  apMaTtypbl  CICAYET  ONpeAcifTh ¢ TOMOWBIO  HEPEROAHLIX
K03 PruKesTos, 00ECNSYHBAOUINK MPOUHOCTS APMATYPH], 3KBUBANEHTHYIO €€ (DaKTHISCKOI
cpenxeli 1POYHOCTH, YCTAHOBICHHO 110 JAHHLIM HCNBITAHUA 00Pa3LOB apMaTypsl, 0TOOPaRHLIX
13 0DCNeyeMBIX KOHCTPYKLAH,

[Ipn OTCYTCTBMM MPOCKTHBIX NAHHMBIX W HEBO3MOKHOCTH 0TOOpA 0OpasuoB AONMYCKacTCs
yCTaHaRIUBAThL KNAce CTalpHON apMaTyphl N0 BUAY €€ NMpoguis, & pacucTHLIE CONPOTUBIEHES
mpusrMath Ha 20 % HEXKE COOTBETCTBYIOWIKX 3KAYEHMH, YCTAHOBIEGHHBIX B ACHCTBYFOLIMX
HOPMATHBHBIX AOKYMEHTAX NI AaHHOIO KNacca.

6 WesesobeTonnbie KoHcTpykuuMm §e3 NPeABAPUTENBLII0  HANPSKEHHOH
ApPMATYPbl, YCHAEHHbIE BHEUIHMM APMUDPOBAHMEM M3 KOMIO3HTHBLIX
MATEPUATIOB

Pacyer no npesebHLIM COCTOSTHHAM NEPBOH [PYNNGI

6.1 OGume 110004

6.1.1 Pacuer mno npovHOCTH KeNe300CTOHABIX  KOHCTPYKUMA 0e3  mpeasapuTelsHO
HanPsHKERHON apMaTypbl, YCUIEHHBIX BIEIHHM apMUPOBAHUEM M3 KOMIO3WIHLIX MaTepHATOB,
CIEAYET NPOBOJIKTE:

- PR AeHCTBAYN W3rHOAIOMHX MOMCHTOB W NPOACHBHBIX CHJI — IT0 HOPMATbHEIM CCHEHIAM,;

- PH AeHCTREN [ONEPEYHBIX CHI — IO HAIUIOHHBM CEYEH M.

6.1.2 Pacuer no MnpoOYHOCTH HOPMANLHLIX CEYeHMH CNeXyeT NpOBOAHYL Ha OCHOBE
HeMHeHHON AchopMannoHaoR Moieny,

JlonycraeTes npoBOAMTL PacueT NPOUHOCTH HOPMAJBHLIX CEYCHIIH Ha DCHOBE JIPEAeNLHBIX
YCHIME:

- B3rubaeMbiX HKENE300ETOHHBIX 3JIEMEHTOR PSIMOYTONBHOYC, TABPOBOIG W KBYTABPOBOIO
CEHEHWIH ¢ PaCTIONOMEHHLIMYE Y NEPNEHANKYIAPHBIX IIOCKOCTH n3rula rpaveil aneMerta
CYUIECTBYIOIUEH apMaTypov ¥ CUCTCMOR BHELIHErO apMHpOoBaHusi, Npu RelcTouy younni 8
MJIOCKOCTH CHMMETPUH HOPMAJIBLHEIX CeueHii;

- CHATLIX BNEMEHTOB NPAMOYTOILHOTO, KPYFTIOr0 W KOILUCBOIG NONEPEUHLIX CEUEHHI,

6.1.3lpp  pacyete ene300ETORHLIX KOHCTPYKUMH CNEAYET YYMTBIBATE HECYUIYIO
cnocobHOCTh YCHIIMBAEMONR KOBCTPYKUMK, [t cUnbBO NOBPOKIEHHLIX KOHCTPYKUui (npu
paszpywenun 50 % 1 Gonee ceuenns Getona unu 50 % wu Gonee nnomann ceyerns paboyeid
apMaTYpb() HECYLIYIO CIOCOGHOCTD YCHTIMBAEMOHR KOHCTPYKIUM He YUHTHIBAOT.

6.1.4 Tlpu pacuere CXKATHIX XENCIOOETOHHBIX 3NEMEHTOB CICAYET YUHTLIBATL CNYUAHHKI
IKCHEHTPHCUTET U BAUIHHE NTPOIOALHOrO W3rkia.

6.1.5TIps  nNpoexkTHpOBaUMK  YCHAKRAGMBLIX KOHCTPYKUHH CHMeAyer, Kak WpaskIo,
peaycMaTpuBath, 4ToDLl Harpy3xa BO BpeMst yCRICHMA e npephimata 65 % pacdeTHol
BETHYKHBL B ciyvae ycunenms noa 66nuuiel Harpy3Koi pacyeTHIE XxapakTepucTuxy BeToHa n
CYLIECTBYIOLIEH apMaTypbl CREAYET YMHOATh Ha Kod(dpuurentol ycnosuil paboTel: GeToHa
Yor1 = 0,9; apMatTypbl — ¥5 = 0,9.

6.1.6 Pacuyer xene300eTOHHON KOHCTPYKUMHK, YCHJICHHOW BHCIUHHM apMUpOBagveM H3
KOMTIOZUTHBIX ~MATCpHAIOB, CHAEAYET [POBOJMTHL € YYCTOM HAYajJpbHOYO HaNpmHKeHHO-
Ne]OpMHPOBAHHOTO COCTOSHEA KOHCTPYKIHH TIEPENl €€ YCHACHHEM.

10
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Pacyer HauanbHOTo HATIPSKEHHO-AE(GOPMUPOBAHHOIO COCTOSHUS KQUCTPYKUUM CACHYCY
LUPOROAUTL HA AeHCTRMe (paxrureckoi Harpyszki 0€3 yuera Kod(pHLUMenToB HaeuHOCTH 1Mo
Harpy3Ke.

6.2 PacueT 110 npoYHOCTH HOPMAJBHLIX CEHCHUH IT0 (IPeNeALHBIM YOUAMAM

6.2.1 [lpencnbabie YCHIIHS B YCHACHHOM CCUEHMH, HOPMAILHOM K MPOAONLHOW OCh
aleMeHTa, cleayer  npwuHMarth  vcexons w3 ykasaumi CII63.13330m  ciemyrouuix
JONONBHTEABHLIX YCIOBUH:

- nehopMalMi CHBHIA B KJIEEBOM C10€ HE YUMTLIBAIOT;

- [P pacyeTe YCHACHHON KOHCTPYKIUMH ¢ YYETOM CYIECTBYIOWEH CTafpHOR apMatTypel
JIOIDKHO BBITTONHITLCS YCOBHE

Rp<(eq~e)ky, (6.1)

TAC €59 — NPEAENHHOE  3HAYEHNE  OTHOCKHTENbHON  Jeopmaumu  cTalbHOH — apMatypsl,
npHHHMaemoe parusiM 0,025 — nag apMaTypsl ¢ GHIMYECKUM TIPEASNOM TEKYUECTH
u 0,015 — and apmarypsl ¢ YCIOBHBIM [IPEACTOM TEKYUECTH;
0 o " "
€, ~ HAYAIbHOE 3HAYEHHE OTHOCHTENbHON aedopMauuy  CYWICCTBYIOUIeH  CTannHoH

apMaTyphbl KOHCTPYKUWH, OTIPEACIACMOE ¢ YHETOM HalMuds TPEeWUH B pacTAMyTOH
30He KOHCTPYKIiny cornacho 6.2.4 nmn 6.2.13.
6.2.2 PacyeT no NMpoYHOCTH MOPMaNILHEIX CEUEHWH CACAYET POBOIANTH B 3aBHCHMOCTH OT

. X
COOTHOIIEHHS MEXJy 3HAYCHHEM OTHOCHTENbHOH RBICOTHI OKATOH 30Mbl Geroira & =—,

0
ONPEACHIEMON W3  COOTBETCTBYHOLUMX YCNIOBHH paBHOBeCHs, W 3HAYEHHEM TpaHuJYHOM
OTHOCHTENLHON RLICOTHI CokatTodl 301t &p /> TpH KOTOPOM NPEAeARHOE COCTONHUE INeMenTa

HACTY[AET OAHOBPEMEHHO ¢ JAOCTHIKCHHEM B KOMDO3ZHTHOM MaTepuane 3HaueHHS HalpsHKCHHS,
PaBHOro PACYETHOMY 3HaUEHNIO conpoTnsaentio Ky .

6.2.3 3nauenne FoR,f CHEAYET ONPEAENATL O (hopMyne

x -
Er = & - 2 3 (6.2)
h €rult TE
) I
€b2

TIE & — XapaKTepHcTHKa Cxatoll 30HLI OeToHA, NpUHUMAEMan Afd THKENoTo GeToua Kiaccon
1o B6O exnouytentiio paroii 0,8, a mna mokenoro Gerorda kracces B70 — B100 v ans
MEiKo3epHHUCTOre BeTona — pasro# 0,7;

€/ ufr — DACUETIIOE 3HQMEHNE NPCICHBHLIX OTHOCHTENBHBIX nehopManiil, BEMKUCHAEMOE WO

popmyne (5.4);
€47 — OTHOCHTENLHBIE AedopMalrn cxaToro DCToHA ApH RANPKEHHUAX R, , NPUHEMAEMBIC

no CIT 63.13330;
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zg ~ 3HaYeHHe OTHOCHTENLHON JeopMalmh  CxaTofl rpasu  OETOHa HO  ycunenus
KOHCTPYKUHKH, oTpeaenseMae coraacio 6.2.4 um 6.2.13.

Hizubaesere 3nemenninl

6.2.4 Ilpn y4yere HAYaNBHOrO HAMPSKCHHO-KeQOPMUPOBAHHOIO COCTOSHHS H2rKubGaembIx
JIEMEHTOB, MOJYUCHHOIO UMK JO ycuneHus, B Jpopmynax (6.1) u (6.2) 3nauenns naganpHod

OTHOCHTENEHON  AeOopMaudy CyIIECcTBYIolEH CTanbHoR  apmatypsl 52 W HavyansHol

OTHOCUTENBROH nedopMallin cxaTore SeToHa eg BBIUHCIAIOT 1o Gopmysiam;

o My
gy =——— By ~x): (6.3)
: Ebl’rred
A
=0 (6.4)
Ebilrcd’

rae Mg — u3rubalomnii MOMEHT 0T akTHyeckoR Harpysku, ACHCTBYIOWEH HA KOHCTPYKUWIO

JI0 YCHAEHHS, OTHOCHTEIHHO OCH, HOPMANIBHOH K [IOCKOCTH AeHCTBYA n3rndatomero
MOMEHTA H [IPOXOAAEN Yepes UEHTP TAKECTH IPHBRCAEHHOI0 NONEPEUHOTCO CEYCH NS
IMEMEHTA,

Ey ~Monyne gehopmannn oxaroro GeroHa;

fred — MOMEHT WHEPUMH TIPUBEACHHOTO TIOEPEHHOrO CEUEHHS OTHOCHTENLHO €TO UEHTPE
THKECTH,;

Xp ~ BLICOTa CxaTol 3006l OeToHa,

6.2.5 Hapamerpel Ly, fww ¥ X5 B dopmynax (6.3) n (6.4) crenyeT onpeneists no

CIT 63.13330 ¢ yueroM OTCYICTBUSI WJITH HANK4YWS TPELIHH B PacTARYTOH 30HE CCUEHHMS
KOHCTPYKIHH,

6.2.6 Pacter no 0poOUHOCTH CeueHHUH M3THOACMBIX IMEMEHTOB, YCHICHHLIX BHCLIHIM
apMHpOBAHHEM K3 KOMITO3WTHBIX MATEPUANIOB, CIeQyeT NPOBCMIThL K3 YCTOBUS

M= M, (6.5}

rae M — A3TnOaowHil MOMEHT OT BHEUITHEH HArpy3KH;
M s ~ IPENENbHBIE H3rBOAIOIINA MOMEHT, KOTOPLIK MOXKET OBITh BOCHIPHHAT YCUINEHHLIM
CEUCHNEM JIEMEHTA.
6.2.7 3nauenne M, BN U3THOACMBIX JIEMCHTOR I1PAMOYTONBHOIO CEueHus (pHeyHox 1)

X
npu & = 0 <& R,[ CRENYET ONPEACTATS Mo (popmyNe

My = Rpbx(hy —0,5%) + Ry, Ay (g —a'y + R A0, (6.6)
NPH 3TOM BLICOTY CIKATOM 30HBL X onpeneanT [t (bOpM)fJIe
B RSA.:.’ - RSL'A.;‘ + RfAJr
- Ryb '

(6.7)

X

12
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Pucynor §— Cxema yonnnii iy aniopa nanpsucelii 8 cevedinn, HOPMAILHOM K NPOLONGLHOIT 0CK
13rnfaemoro  e1e30BeTOHHORD  JACMCHTA ¢ BHCHIHHM ﬂlelpOBaHl[CM i KOMOOINTHBIX
MaTEepPHANOB, IPI ET0 PACHETE MO NPOUNOCTH

0.2.8 3uavenue M, nis H3MUOACMBIX 3JIEMEHTOR TaRPOBOrO M ABYTABPOBOLO CEMEHMH,

. X
AMEIOWINX [OAKY B C:KAaTOH 30He NpH & = . &R ¢, OTPEACATIOT B 3aBUCHMOCTH OT TIONONEHS

IPAHH (bl CKATON 30HET
a) €CIW TPaHKLIA ITPOXOANT B NOAKC {(PUCYHOK 2a), T.e. cobniogaT yenoBte

. o
TO 3HAUEHHE M,y ONPEAENAIOT MO 6.2.7 KaK [UIS NPAMOYTOILHOMO CCUEHUA LIBpHROH O &

6) ecnu rpanMua npoxoguT B pedbpe (pucynok 20), T.e. ycnosue (6.8) He cobnwojaor,
3Hadenue My, OlpeleNstroT No popmyne

Mgy = Rypbx(fiy ~0,5x) + Ry (b ~ D)y (g — 0,50, ) + Ryo Ag (g ~ ') + Redga, (6.9)
TIPH 3TOM BBICOTY C3XaTOH 30Hb] OETOMA X ONpellesIIOT No hopMye
ReAg+RpAr — R Ag — Ry (b — D)y
- Ryb '

X

(6.10)

6.2.9 3pavekue b’f, BBOAYMOE B pacyeT, NPUHUMAIOT K3 YCIOBHA, YTO LIKpHHA CBECa

TIONKH B KAXCAYIO CTOpoRy 0T pebpa JosmxHa OBITE He Oonee [/6 niponera ameMenTa u He Oosiee:
a) 1y HANuuKK nonepeusblx pedep Wi ipn Ay 2 0,17 — 1/2 paccToanna B cBety MEkKy

MPOACIBHLIMY pebpaM K,
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Prcyrox 2 —TlononceRne rpamins ¢xareli 30151 B cesenny n3rndaemoro xeaezoberororo
INEMEHTA C BRCILHUM APMUDOBAHYEM 03 KOMITO3HTHBIX MATEDHAJIOB

) NPy OTCYTCTRHM NONEPEYHRIX pebep (BIH Npu PACCTOSHUAX MENAY HUMH GONBLUNX, Yem
PACCTOAHNUST MEKIY TIPOACHBHEIMH pebpamMi) u h_}- <014 - 61’75{ ;
B) [IpH KOHCONBHAIX CBECAX TIONKH!

1pH h_'f 201k ... 6;'?f :
upn 0,050 <lp <030 .. 30

npH f?} < {(,05h — cBECHI HE YYHTLIBAIOT.

6.2.10 Ilpu pacyere 1o NpoYHOCTY M3rHGACMLIX 3JEMEHTOB PEKOMEINYETCE COOMIOATh
yenosue x SEp oh.

lpn x>&p fh NPEACNLHLIA A3rualoul MOMEHT M, ROAYCKAETCA ODPEHEIIATH IO

hopmyram:
- JUIS 3JIEMEHTOB NPAMOYTOALHBIX CEYCHUH, a TaloKe TaBPOBBIX W ABYTaBPOBLIX CEYEHHHN,
HMEIOIINX NONKY B COKATOk 30n€!

Mg = Rpbx (hy —0,5%) + Ry Ag(hg — ') + crdray; (6.11)
- A7l 3IEMEHTOB TaBPOBOTO 11 ABYTABPOBONO CEYEHUMI NP HapyIIeHKH yonosus (6.8):

Mgy = Ryb% (hy —0,5%) + Ry (b — b))y (hy 0, 5Ky )+ Ro Ay —a) + 6 pAgay,  (612)

rhe O'J{‘ — HanpgKeaHe BO BHCIIHER apMaType H3 KOMIIO3HTHOU'O Martepuana, olpeaciiseMoe

1o opmyne
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/
o, :{852{9—?—1]—@2{]@, (6.13)
X

rae O — gpurEMat ne 6.2.3;

sg, — HaUanbHbIe KehopMalii PACTIHYTON FpaHy CEISHMUS, BhIYACIsIeMbIE 10 GopMyne

0 0
0 Ehtena
€y :JT-—E’_ . (6.14)
0
B popmynax (6.11) —{6.13) sHaueHws X W & 0pHWANMAKOT PABHEIME
-npu §phy > x> Er ot
}F:E)R,f}?’ ;(:O,
-npu X > Ephy:
Y:E:R}?O; k: 1,
Tie £, BLIUUCIACT Do Jopmylie
x ©
é;ezji:—g , (6.15)
s} Lo s.el
€p2

E5 ¢/ — OTHOCHTENbHAK  NEGOPMALUS  CYWICCTBYIOWEH —CTansHO  pactsamyTofi  apMaTyphl,

onpexaensiemas o CIT63.13330.
[1pn rapywenun ycnopus (6.1) B dopriynax (6.6)—(6.12) crnenyet npurnmare A, =0,

Cxcarvie 318 MeH I

6.2.11 Yegnenue cxarelx mene300eTORHBIX 3JIEMCHTOB NPOBOIATCA NMYTCM YCTpoRCTBa
BHEUNIET0 apMUPOBAKAS N3 KOMTO3HTHALIX MaTEPHAIOB B MPOACITEHOM HaNpPaBACHUY WK NyTeM
YCTPOHCTBA 0O0HMEI H3 KOMTNO3UTHRIX MATEPHAIOB B NONEPEHHOM HATPABAECHHH — ANl COZJABHA
00BEMHOro HaMPMKEHROTO COCTOSIHHSA.

Yeunenne nyreM yerpo#icrea 00OMMEI CKATLIX 3JEMECHTOB PEKOMEHAYETCS BPOBORNTH NPH
CAEYIOU{HX YCAOBHAX!

- PACYETHOC 3HAUCHMC DKCLEHTPUCHTETA MPHUIOKEHUS CXUMAIOWEH CUIBl MOMWKHO ObITh
menee 0,10 (uns xpyrabix ceueHwd avameTpoM D) mnu menee 0,14 (s npaMoyronsABIX
CeYEeHM);

~ COOTHOLIEHHE CTOPCH JNEMEHTOR MPAMOYI'ONIBHOIO CEUCHUS /b He JONKHO IPEBBIIIATS
anaveHue |,5;

- pa3Mep CTOPOHB! 3JIEMEHTOR NPAMOYTONBEOr0 ceueHus A ve moked npespimate 900 Mu;

- THOKOCTb 3CMEHTOR He A0JDKHA MPeBbIAThL 3Havenue /i = 50.

6.2.12 Ilpu pacuere CXATHIX Kene300eTORKEIX IEMEHTOR B HaAUATLHOM 3KCUSHTPHCHTETE
NPUACHKEHUS  [MPOJAOALHOH  CHNIBL  CHGAYET  YYUTHIBATL  CAYUAWHBIR  9KCUEHTPUCHTET,
npruuMacmbiii o CI163.13330.
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6.2.13 Ipn yveTe Ha4albHOro HAUPSDKEHHO-AEPOPMAPOBARHOIO COCTOANMS BHELEEHTPENHO
CKATOro 3NIeMEeHTa, MNONYyJewHOro WM Mo ycmneuns, B ¢dopmynax (6.1) u (0.2) 3nauenns

., .. 0 "
HauabuprX OTHOCHTENLHOH geopMaumu  CcTanpHOW apMaTyphl €, W  OTHOCHTENLHOH
0
AchopMalMH CKATOro GETOHA €) ROMYCKACTCs ONPEAESATS IO (POPMYJLan:

o_ Ny [e®sh-a) 1

€ ; (6.16)
: 0,85 Eb ! red Ared

Ny | 0,5he N 1
0}85845 ]rcfd Ared

, (6.17)

roe Ny — NpoJosIbHas chla oT BHewmnell Harpy3Ky, AefcTRYIOMIEH HO YCHACHHMS JMEMENTE;
€ — PACCTOAHHE OT TOUKH NPHAOKEHHA cUnbl Ny [0 [EHTPa THKECTH CeYEHMS PACTABYTOH
MM HaKMeHee CKaToH (PHW TIONHOCTRIO CXKATOM CEUEHHH 3J1eMEHTa) apMaTyphl,
paBHGe

h . Lt
e:eon-l-OT”, (6.18)

rae ] — KOO(PPIMIKCHT, YUUTHIRAIOWHE  BAKHSHHE NPOROJALHOro uiruba (nporuba)
ANEMEHTa Ha €ro HECYLIYIO CnocobnocTh;
2y — HaYaILHbIA SKCUEH TPHCUTET TIPWIOKEHUS IPORONBHON CHUART,
Arog M Loy —1IOWAAL B MOMEHT  WHEPUMH  NPHBEACHHOTO  TONEPEYHOr0  CCYCHHS

OTHOCHTERBHO ETQ LICHTPa TAMKECTH.
[Tapametpel M, eo, Apq 9 1,y onpenensoor no CI163.13330 (Gez ywera BEewmero

apMEROBARII KOMMNO3HTHLIMH Ma’[‘e])ﬂﬂflaMI{).
Yeunernue greusnunm APMUPOGIHHUEM 8 !If)OaOHbHOJ'H Hanpaeneniiy

6.2.14 PacqeT no NpoYHOCTYH (IPAMOYIOJLABIX CEUCHHH BHELUEHTPEHHO CKATHIX 3JICMCHTOB,
YCHIIEHHBIX  BHEUIHKM  apMWpOBAHMEM M3  KOMIMO3ZWTHLIX MaTEpHANOB B MPOXOJIBLHOM

X
narnpasnenuy {(pucynok 3) npy £ = m S&p f CACMYET HPOBONNTH U3 YCIOBMSL
? .

Ne £ Rpbx{(hy —0,5x) + R A (hy —a') + Redya, (6.19)
rae N — npogonsHan crna oT BHellHell narpysku;
X — BBICOTa CHCAaTO¥ 30HBI, ONpeaeigemas no hopmyne
N+ RS/IS - RSCA.;‘ + Rffff
N Rbb '

X

(6.20)



Cl 164.1325800.2014

N

- N
X | =il 5 Ryedy /
[ Ry 1, ~

: | N 797/

— B R, J/t\\
W

hy,

Ji

e fr Ay

b

Pucyriox 3 — Cxema ycnnmif i 30I0pa anpasceHHil B CCUCHIIL, HOPMANLHOM K NPOA0ALNON ocn
BHEUEHTPEHNQ CURATOrY eNe300eTOHHO0 3/ICMEHTA € BHCHIHIM ADMUPOBAHIEM 13 KOMIOIHTILIX
MATEPHANOR, NPH pacyere ¢ NPoOLNoCTH

_ X X
[lpu - <Ep W ;—zgm 31134€HHE BBHICOTHI CKaTOM 30HEI X B (opmyne (6.19) crenyer
10 1 !

BHITUCTATE N0 opmye

N+ Rodg + Rydy 2o YEERS g

1-Ep RS

X = . (6.21)
N 2R f/} [

h(-Eg 1)

[Ipu -;1 2 € p 3HAMEHNE BRICOTHI CHKaTOi 308bI X B dopmyne (6.19) crepyer BLIUUCTHATE N0
70
bopmye
1
NeR A TSR g g (TSRS “R A,
[-&p 1-&p

!f
X = : 6.22
2R, Ay . 2Rpdy (6.22)

ho(l Er) Ml-Eg r)

Yeunerue guetiniim APMUPOCAHNEM 8 RONEPETROM HUARPAGHEH N

6.2.15 Pacyer Mo NpoYHOCTH CEYEHHH BHEUCHTPEHHO CIKATHIX INEMCHTOB, YCHICHHLIX
BHCIIHAM APMEPOBAHHEM $3 KOMMO3UTHBIX MATEPHANIOB B NONEPEUHOM HAMPaBiCHUH, CIEeayeT
POBOAHTE C YYETOM TIOBRIUCHUSA NPOUHOCTH DeToHa npH 00bEMHOM HANPSHKEHHOM COCTOSHHH.

17
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Ar

n

/L A B '{b/ J b
ol

PHCJ?HOK 4 — Yeunenie siweninim APMHPOBAHTEM 13 KOMIOIHTHRIX MATCPRANOD B NOOEHEIHOM
HAlIPABJICHIET

PacueTHBIE 3HAYCHHS COMNPOTHBICHHS GeTona CKATHIO B OCEBOM HANPABICHWM ClEAYeT
ONpelEensTs Mo Popmyne

Ry = Ry +korkoR f1is (6.23)

rae kef — KO3 PrIMeHT 3PPeRTHEHOCTY 06OHMbI, NPHHIMASMEIA PABITLIM;
- LIS BSIEMERTOB KPYIJIOro Ce4eus ke.'f: 1,0;
- At DMEMEHTOB TIPSIMOYTONBHOrO CEUYEHHS ¢ COOTHOLIENHeM CTOpoH h/bH<15
(eM. prcysok 4) o Gopmyne
(b=2r)% +(h-2r)"
2bh

3

kop =1- (6.24)
rae 1 — panuyc 3aKpyTneHns rpaHeit ceucHis:
- QN5 DNICMEHTOB NPAMOYTONBHOI'O CEUEHHS ¢ COOTHOUICHHEM CTOPOH A/H > 15 nnn npn

. M
A =900 MM, a TAKXKE NpPH 3IKCLUEHTPHCHTETE NPHUIOMEHHS CKUMAIOUWRH CHIEI F‘q

Gonee 0,10 (ying kpyrnuix cewenudt arametpom D) wau Oonee 0,14 (1 npsMOYToNBHBIX
CCUEHHH) CIEAYET NPHHUMATD &, = 0;

k, — KO(pQHUKMENT, YIUTLIBATOIMH HATHYUE PA3PBIBOB MO BLICOTE O0OMMEI, UPHHYMACMbIHE
PaBHBIM:
- U1 crutoHRIX o0okim (npu s, = 0) — 1,0;
- st 0OCHM ¢ pa3puiBamMy A0S 3ACMEHTOB KPYTIOro ceuenus (M. pUCYHOK 4),
BEMHUCAAEMBIR 10 Gopmyne

Sy (2
k, = (1-20)2 6.25
e = ( 2D) (6.25)

TAE S,. — PACCTOSHHE MEXKIY OTACABHBIMU BHTKaMH 060MEL,
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My — KOO HUHENT apMUPOBAHWS, BLIMACTIEMbI 110 (ophyne

pr=ds/4, (6.26)

A v Ry —nnowans oxBaueHHOre o000MMOM monepeynoro cedcHuss GeToHa W HOPMAaTHBHOE
COMPOTHRICHHIE DETOIA GCEBOMY CKATHIO TIPH OXHOPORHOM HATTPSUKEHHOM COCTOAHMH;
Ar— nnowane nonepeyHore ceuerna obofimMbl U3 KOMIIO3UTILIX MaTEpPHANOB;
Ry— pacueToe COIPOTHBIEHHE PACTSDKERMIO KOMITO3HTURIX MATEPHATIOB, OIIPEACIIEMOE HO
dopumyae (5.1), B xoTopoi suadeHue koshpunaenra ¥ o CAEKYST OPHHATE pasdbv 1,0,

His  obolivM ¢ paspeiBaMH  JUISL  3MEMEHTOR  MPAMOYTOJNBHOTO CEUEHHd 3Hau¢cHHE
xo3(ppuLmenta k, gonyckacTes onpeaensTs 1o Qopmyne (6.25), noacTasuss B nee sMecro D

spavenne (VA2 + b7 — 2r).

Jist oneMcHTOB  NPAMOYrofibHOTO ceveHus B dopmysic (6.23) creayet npuHKkMaTh
frefchO,S;

6.2.16 Pacyer 0O NPOYHOCTH BHCIUCHTPEHHO CKATBIX DNEMEHTOB  NIPSMOYTOIBHOTO
CCHEHMS, YCHNCHHLIX BHEUWIHHM APMUPOBAHMEM 113 KOMITOSHTHERIX MEITS]I)]’]@JTOB B Nonepeunom
nanpasiieHuu (PUCYHOK 4), caeyeT POBOAHTS U3 YCHOBHS

Ne < Rysbx(hy —0,5x)+ Ry AL (g —a') (6.27)
NpH 3T0M 3HAYCHHUE BBICOTH] COKATOM 30HNK X Cleayer OupeaAcATL

npu & = f— < E gy — 0O opmyste
0

oo NERA R A (6.28)
Rys3b

npy G = -;— >&p3 — 00 dopmyre
(

§°°F

TSR3
x= , (6.29)
Ry — 2R

.I— ——
ho(1=Er3)

rac F:R3 — FpaH{qIHOC 3HAYEHUE OTHOCHTENLHONW BBLICOTLI CYKATOH 3CGHBI, BRIMHCIAEMOE C yUCTOM

N+RA :—*%Q—RSCA;

0GBEMIOTO HATIPSHKEHNOIO COCTOARUS BeToHA

X o
b= T (630)
0 1 _|,_.‘?_’_e_{.
b3
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R NG
Sb3=€b2+2|.1f_. (631)
£y

6.2.17 PacueT MO NPOYHOCTH KPYTJBIX CEUEHHH BHELEHTPEHHO CXKETHIX JIEMEHTOB,
YCHIIEHHBIX  BHEIUHHM  &pPMHDOBAHHWEM M3 KOMIIO3WTHBIX MATEPUAIIOB B NONEPEHHOM
HanpabneHul  (PUCYHOK 5) €O CTaNbHOW apMatypol, paBHOMEDPHO pacHOpefeNeHHoN o
OKPYXXHOCTU (MIPH YMCAE MPOJCHBHLIX CTEPIKHEH HE MEHCE CemM}, NIPH KIAaCcCC apMaTyphl HE

puiwe A400 crieayeT ITPOBOANTD M3 YCIIORUS

.3 .
2 sin“né,; sinmf, ;.
. cir cir . .
Ne £ 3 Ry3Ar T*‘ Reds 1o — OHTIR {6.32)
TIC 1 — pajityc MOIEPETHOrO CEUSHNUS;
Ecir — OTHOCHTENIBHAS TUTOWAAG CKATOH 30HE61 GeTOHa, ONpeaciiaeman:
a) TIPH BRHIMONHCHUH YCNOBHS

N 0,77 Ry3 A+ 0,645R Ag o1, (6.33)
o opmyne
n2né ...
N+ Ry34 SIN2MC )
Eeir = 2% ; (6.34)
RbJA + R.\‘ As,for
N
, Cowcanan
= oM
o N _‘
| . . . . N . —
t

Puecyprox 5~ Cxenta yonnii it 300pa Hanpsxeduil B CeUEANN, HOPMAJLHOM K TPOAOABHON ocn
CHKATOLD DTEMEHTA KPYTIOT0 CeveHUN ¢ BNEIIHHM apMIPOBaNeM NI KOMROINTHLIX MATEPHAI0B
B I1oriepetuom HATPABICHIN
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0) upu mepuinonueHun yenosus (6.33) — no Ppopmyne

in2mé
N+ R A, o + Ry A SRS iy

- o (6.35)
Sei Rp3 A+ 255R As 10

¢ — KOXNpHULYEHT, YUATLIBAIOWMIE paboTy pPacTAHYTOH apMaTyphl ¥ NPHUHUMAECMEIR PABHBIM:
© = 1,6 (1 —1,558,,)8qr, HO He Oonee 1,0 — npH BuimonHeHnK yenosus (6.33); ¢ = 0 — npw
HEBLIIONHEH I Yenorui (6.33);
A o — IUIOLIAJ1 CCYSHUS BCEH TIPOUCILIION apMaTyphl;
Fs— PA/HYC OKPY)KHOCTH, [POXOAIEll Yepe3 UCHTPhl THKECTH CTEPXKHEN NpoxonsHoH
APMATY L.

6.3 Pacuer 10 MOPOYUOCTH  HOPMATBLNBLIX  CCYCHMIT HAa  OCHOBE  HCJHFeiiHol
AehopMALHOHYOH MOXETH

6.3.1 Pacyer 1m0 NPOYHOCTH  HOPMANLHBIX  CEYCHWIl Ha OCHOBE  HeNuMeHnomn
ReGOPMALMOHHON MOUCIH [POBOAAT € YUYSTOM NOAONeHMH, mpusateix B CIT 63.13330, o
CHENYTOLIX AONOTHMTELHBIX TONTOMEHHH:

= CBA3L MENY [OPOJONBHBIMH  HAMPIKEHUAMK QTHOCHTEIIEHBIMH ,[lC(bOpMﬁllHﬂMPi
BHEUTHER FIPOAONLHON aPMATYPBI 113 KOMITO3WTHEIX MATEPHanon IpHBUMalOT NUHEHHOIH;

- ANS CKATHIX AeMeHTOB ¢ 000fMaMU U3 KOMIIOIMTHBIX MATEpPHANOB CBM3b MEXKIY
MPOAOABRBIMIT HATPAKEHWAMY H OTHOCHTENLRLIMU JeopMalusMi OeTOHA (IPHHAMAKT C
YHETOM HEOAHOOCHOTO HaTPIKCHHOTO COCTOMH I,

6.3.2 Tlcpexon o1 dnopel Hanpskedkd B GeToHe K 0000IIEHHBIM BHYTPEHHHUM YCHIIHAM
NPOBOAST C NPUMEHEHWEM MNPOUESHAYPS! YHCACHHOTO WHTCIPUPOBAHMSA  HALPSDKCHIH 1o
HOpMAaNLHOMY CEUSHUIO. JInsg 3TOTO HOpMafblloe cedeHHe YOIOBHO pazdHRaioT Ha Malkie
yUACTKY MNOWANIMY Ay, , Ap . Ay (PUCYROX 6), B npefenax KOTOPLIX HANPSIKCHAS IPHHIMAIOT

PABHOMEPHO pacnpeeieHHBIMHE {YyCPEAHEHHLIMU ),

6.3.3 TIpu pacuere npuHUMaIoT:

- JHAYCHKH CKUMAIOUICH NPOUOJLHOR CHABI, & TalKXKe CXUMARUINX HaANPDKEHHE W
gedopmatuit ykopoUucHns 6€TOHA B NMPOJIONLHON CTANBLHON apMaTypbI CO 3HAKOM «MIHYCY;

- 3HAYCHMA PACTATHBAIOIKX HANPHKCHUA 1 fehopmaunii OeToHa ¥ apMaTyphl CO 3HAKOM
«INOCH;

- 3HAKM KOOPAMHAT LEWTPOB THKECTH apPMATYPHBIX CTEPKHEH H BBLIOGNEHHBIX YCIOBHBIX
yuacTkoB GeroHa M BHCIIHCH apMaTypbl U3 KOMIOOIUTHBIX MATCPHAJIOB, a TakKXe TOUKM
NPHUI0KEHUI TPOAOAREOH CHILI — B COOTBETCTBHN € IPHHATON CHCTEMOR KOOPAMHAT,

6.3.4 O61yto cucremy QUAHUESCKUX COOTHOLICHHH A pacHeTa HOPMAaNbHBIX CEYEHMH 110
NpPOYHOCTH NONYYAIOT H3 COBMECTHOIO PACCMOTPCHAS:

- YPABHEHUN PABHOBECHA YCUIIHE OT BHEIIHMX CHI B BHYTPEHHHEX YCHIHH B HOPMAJbHOM
CEUCHUH 2JIeMeHTa:

M, = ZGbIAbFZb,ri + chj Asjzm‘j + Z()'fk Aﬂ;Zﬁk 3 (6.36)
f i k
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M, = chb,-Ab,-Zbyi + Zo-sjfisjzw + Zcﬂ(/lﬂ( Z ks
i i k

- ypaBHEHKH, ONpeNenaoInX pacnpeaeiesne aedopMannii Mo CeYeHn:

J

N.= oy Ay +stj/13j +Zsﬂ,ffﬂ<;
p : P

J

1 !
€bi =80 1= L T Ly

x ¥

i |
ES_)" "E’U +;“stj +:"Z,s‘}jf N
X ¥

|
e.fk =gy +‘-—2ka +——Zﬁjk;
"y J'y

(6.37)

(6.38)

(6.39)

(6.40)

(6.41)

Pucyrox 6 - PacueTHas cXeMa HOPMATLHOTO CEYERTA JRENe300ET0HROTO IJTEMENTR € BHEIIH M

22
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- 3aBHCHMOCTEN, CBA3LIBAKOIKX HANpaXeHusa 4 OTHOCUTETBHLIE MPONQJILHEIC ,ue(])opmaulm
GCTOHa, CTaNbLHON apMaTyphbl 14 BlLICUTHEH apMaTypLl M3 KOMIOIWTHRIX Marepyalon:

S5 = EyViEn (6.42)
= Egvty: (6.43}

o
or=£Ep{ey—ep)z0. (6.44)

B dopmynax (6.36) — (6.44):
My, M, ~wrubaiomme MOMEHTBI OT BHEIUHEH Harpysk, AeHCTBYIOUIHE B TJIOCKOCTSX,

cooTBeTcTBeRHO, XOZ 1 YOZ vinn napauieibio UM, onpeiesiacmbie no Gopmysam:

M, =M 4+Ne,; (6.45)
My =M+ N:ey , (6.46)
rae Moy, M yd = usrHbalonme MOMEH LI B COOTRETCTRYIOLIHAX UIOCKOCTSIX,

OMPEACIIAEMbIC H3 CTATHYSCKOTO pacueTa KOHCTPYKINI;
N. - mpojoabLas chia oT BHEIUHEH Harpy3Kki;

€c, €, — PACCTOSHMA  OT  TOMKM  NPWIOKCHHS — NPOACNBHOR  CHIBL
A0 COOTBETCTBYIOLIUX KOOPARHATHEIX OCeH;
Ap s Zixis Zpyj» Opy — WIOUIAAL,  KOODMMBATHI UEHTPA TaAXecTd I-ro  ydacTka Gerona
B HANPHKEHUE OPOHOILHOIO HANPABICHMS HAa YPOBHE €TO LECHTpa
TSIKECTH,
Asis Zogj» Zgyjs Ogp — WIOWANE, KOOPIMHATEL UCHTPA TKECTH -0 CTEPXNHS CTaNbHOM

apMaTyphbl H HANPSKEHWE B HEM;
A 1k - VA ik Z Fk > O —IUI0OL@AL, KOOPAMHATLI LEHTPa THKECTH k-ro  yuyacTKa BHELIHETO

apMHpOBaHI/Iﬂ H3 KOMIIO3HTHRTX MaTCpHaﬂOB B ﬂpOﬂOJIb[lOM
Hal'lpaBJ'[CHHH 5] Hal'lp}])I(CHHC Ha )’pOBHC €ro LEHTPa TIHKCCTIY,

£¢ — OTHOCHTENbHAA JAeopMallid NpPONONBHONC HAIPABIEHHS BOTOKHE,
PACITOAOKECHHOTO Ha nepeceyeHny ocelt X 1 ¥

€pis Egj» € — OTHOCUTCITHHEIC nedhopMalm PO JCHEHOTO HanpaBleHNA,

COOTBETCTBEHHO, HA YPOBHE IIEHTPA TAKECTH i-T0 yYacTKa OeToHa, j-ro
apMaTYpHOTO CTCPXHS W K-I'0 yJaCTKa BHELUHETD ApMHPOBAHWA M3
KOMITOZUTHbBIX MATEPHANOB;

sg, — HayaJbLHBIE OTHOCUTEIBHEIC ACOPMaliiH pacTAHYTOR Tpaud ceucHusi
(N0 yCcHIEHYA 3TIEMCHTA);

! o "
—, — — KPHUBU3HA NpPOZONLHOH OCH Z B TUIOCKOCTAX ACHCTBHA W3rnbarouux

. ’ .
X fy

MOMEHTOB M, , M,
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Ey — navansusit MOXYITR YIPYFoCTH GETOHA;
£y —MOZYJb YIPYTOCTH j-I0 CTEPXCHA apMaTyphl;
Vi — KOMPPHLHEHT ynpyrocty 6ETOHA i-ro yyacTKa;
Vg — KOMPHUUMEHT YIIPYrocTH j-TO CTEPIKHA apMaTypht,
3uavenus KodPPHUMEHTOB HIMEHEHHA CEKYIIETO MOAYAS ynpyroctd OeToHa Vi H

CTaNbHON apMaTyphl Vg UPHHUMAIOT 1T0 AHArpaMMam JIepOpMUPOBaHR OETCHA H apMaTyPhI.
6.3.5 J{ns kene300eTOHULIX 3NEMEHTOR, HA KOTOPRIE ACHCTBYIOT H3rn0alouIne MOMEHTHI

IBYX HanpaBgeHwii v upoxofbHas cuna  (pucyHox  6), obpiyio cucTeMy (pmusnteckux

COOTHOIUEHM NS pacteTa ROPMaNGLHBIX CEHEHUH 110 MPOYHOCTH CHEAYET NPUHMMATE B BUAE:

1 1
J"‘l/f_\, :D“"“"' Djz"““i‘D]}EO; (647)
Iy Y
| 1
M, = Dy —+ Dyy—+ D3 (6.48)
Py Py
[ t
N = Dj3 =+ Doy —+ Dz, (6.49)
ry 'y

KecTrocTHble xapaktepucTuxu Dy (4) — 1,2,3) B ypapaenusax (6.47) — (6.49) onpexnensior
no opMynam: :

Diy = 3 Ay Zii Epvii + 0 AgZosEgve + %} ApZiiE s (6.50)
j j
Doy = ZA;,,-ZZ?},F-E;,\;M + ) AGZEE vy +;Aﬁ2%,kﬁ‘f; (6.51)
j J
DIZ = Z Abfzb_\'izbyi‘gbvbf T E Ast.s‘ijS)ngsjvsj + % Aﬂfzfxf{ Zﬁu"{ Ef; (6.52)
r j
Dy3 = zA,,;.zbﬂEbvbj Y AGZ BV +§Aﬁ(2ﬁ,k Eg; (6.53)
j j
Doy = 2 ApiZuyiEyvii + ) AgZe, By -!L!ZA L ps (6.54)
! i c
Dy5 :ZAbijvbf-kZA&,-Eijg+;Z/Aﬂ{Ef. (6.55)
i J 4

s 35eMEHTOB, YCHIEHHBIX NMYTEM yCTpolicTBa 0G0HM 13 KOMITO3WTHBIX MaTepHanon, B
ypaBHEeBHAX (6.36) - (6.38) 1 (6.50) — (6.55) snauenne A fx CTEMYET NPHBAMATH PABHEIM HYJIO K

YUBTBIBATDL TonoxeHns 6.3.15 1 6.3.16.
6.3.6 [inn ene300€TOHHBIX ANEMEHTOB, HA KOTOPHIE ACHCTBYIOT TONLKG M3runGaroiine
MOMEHTSI ABYX Hanpapieni M, u M), (kocolt uarub), B ypasHenun (6.49) npunumarot N=0.
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6.3.7 llnst  BHEUEHTPEHHO CKATLIX B IJIOCKOCTH CHMMETPMM [IOTIEPEUHOTO CeucHMs
HENC300CTOHHLIX JEMCHTOB U PAcTloONoOMEHid ocH X B HTOW NRAOCKOCTH HPUHHAMBIOT M,=0
u Dy;=Dy=D73=0. B arom crnywae ypaBHEHWs paBHOBECHS IPUHUMAIOT BHL!

1
ﬂ/fx:D]]-'—'{‘ Dl3£’03 (656)
.

X

|
N= 1'.')13 — D3380. (65?)
Ty
6.3.8 st marubaeMeix B IA0CKOCTH CUMMETPHH ITOIEPEYHOrO CEUCHNS JKene300e TORHBIX
3NeMEHTOR M pacrionoxenun och X 5 370l nnockocety npuHumaroT N=0, M,=0, D|y=D=0,=0
H ¥YpPaRHEHWH PagHOBCCHA HMEIOT BEAC

1
MX:D]IT+'01380; (658)

X

0= Dy "1'“+ Dyseq. (6.59)
y
6.3.9 PacueT 0O TMpOYHOCTH HOPMAENbHbIX CEUEHUIt YCHACHHBIX DIEMEHTOB CICAYCT
NPOBOATL B /1Ba ZTaTla.
Ha nepsoM 3Tame npoRomaT pacyeT HanpaXeHHo-Ae)OPMHBPOBAHHOTO  COCTONHUIS
](OHC'I']:]}’I(LKHI»I 663 yYueTa CUCTEMbBI YCHMIICHHS Ha HalPY3KH, ,[[el‘:lCTBy]OU-IHE Ha HEe J0 YCHIICHHA,
HAnga aroro B (PM3WUECKMX COOTIOUIEHHAX TNPHHUMAIOT Aﬂ{ =(}. B pesynprare pacueTa

ONpencIdIoT 3IHAUCHHC HavyaneHOR OTHOCHTCEHOMH z[e(bopmauﬂu pac’rmlyToﬁ rpaHy CCUCHES

Egr » KOTOPOE YHHTHEIBAKOT Ha BTOPOM JTane pacucTa.

Hornyckaercst ONpeaessiTs 3HAUCHUE 52, no yrpoluenno# popmyne (6.14).

Ha BTOpOM 3Tane NpoBoAsT PACYET IO HPOYHOCTH HOPMANLHEIX CEUEHWH IEMEHTOR C YUETOM
CHCTEMBI YCHIICHHS M HAYAJHHOTO HANPSIKEHBO-JCPOPMUPOBAIION0 COCTOSHMS KOHCTPYKLIHA.

6.3.10 Tlpn MCcnONL30BAHHK KPHBOJMHEHHBIX OuarpaMM Acopmuposanus OeToHa u
CTaNbLHOM apMaTyphl pacueT HOpMANbHBIX CEYEHHH Kene300eTOHHBIX BMIEMEATOB 0 [IPOYHOCTH
npoBoJAT U3 obecnedenud yenoKi pasHosecus (6.47) — (6.49) npu MakCHMAalIBHBIX 3HAYCHUSAX
YCHNU OT BHEIUHHX HAPY3O0K.

[lpy ripumenenyuy MBYXNHUHEHHBIX WY TPEXMHEHHAIX AdaIpaMM AeopMHpOBaHMs OeToHa 1
CTANLHON apMaTyphbl pacueT HOPMATTBHBIX CEUCHUH 10 NPOUHOCTH MPOBOJAT U3 YCIOBHH

|Eb,max < Ep it (6-60)

Eg max < Eyulr > (6.61)
0

€f ~Ep SEp s (6.62)

THE €5 max — OTHOCHTENBHES AethopMauds naubonee okatoro BojOkHA OeTOHA B HOPMAaZHHOM
CCUEHUH IMeMenTa 0T XeHCTBHA BHEIHER HArpyY3Ki;
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Esmax — OTHOCHTENbHAA  JAeQopMannsa  naubojnee  pacTAHYTOro  CTEPXKHA  ApPMATypL!
B HOPMAJIhHOM CEUEHHY 3JIEMEHTa OT ACHCTBHA BHEHEN HarpysK,

€ — IPEJENBHOE  3HAYEHKWE OTHOCHTENLHOR Jedopmanuyl  Oeroda TIpH  CXaTuH,
npuauMaeMoe cornacio 6.3.11;

€5 i — MPCACABHOE  3HAUGHHE OTHOCUTENbHOW medopMauuy  yANWHEHHS  AapMatTyph,
NpUHEMaeMoe cornacno 6.3.11;

€7y — IPEAENIBHOE 3HAYEHUE OTHOCHTENLHOH nedpopMaliy KOMIO3WTHEIX MaTepHanos
CHCTEMbBI BHEILHETO apMHPOBAHWS, BEIYUCIAEMOE O opmMyne (5.4).

6.3.11 [lpenenbyble  3HAYEHHS OTHOCHTENLHLIX  Jedopmaimil  OetoHa €y (Earun)
OPUHHMAIOT NPH UBY3HAUHON 3mope dedopMalii (cokaTue W PacTHKEHHE) B TIONEPEYHOM
ceuenyt OeToHa 3nemeHTa (M3rvd, BREUEHTPEHHOC CKATHE MM pacTpKenHe ¢ OONLIMMU
IKCUCHTPUCHTETAMHI ) PABHBIMU €2 (Ep0).

Ilpy BHEUCHTPEHHOM CXKATWW 3NCMEHTOR K pPacOpeReNleHMH B TIONEPEYHOM CeUeHH!
Ocrona aneMenTa AehOopMauyri TOMLKO QAFOra 2HAKA UPEACALHLIE 3HAYESHHS OTHOCHTENLHBIX
nedopranyit 6eroHa £puy (Ep) ONPEICNAOT B 3aBUCHMOCTY OT COOTHOWEHHS jepopMaLiiit

GeTona Ha IPOTHBOTIONOKHDLIX IPAHAX ceuenns anemenTa gy 1 £2(|g,| 2[&)|) mo popmynam:
£
€p it = €52 ~ (852 ~€po) (6.63}
2

Shratt =512~ (€512 = S0r0) - (6.64)
€2
THE £40, £p0, E52 W Ep2 — NEGOPMATNOHHBIE NAPAMETPhl PACHETHBIX JHarpaMym CocTOSHUS OeToHa,
ripuraMaemple o CIT63.13330; ang 3NeMeHTOR, YCH/IEHHBIX BHEIIHHM
apMHpOBAHHEM U3 KOMIMO3WTRBIX  MaTEpHaoR B [TONEPEYHOM
HampasNeHKH, CIIENYET YUMThIBaTh Yrazanis 6.3.15 1 6.3.16.
[Tpenennnoe 3na4enHe OTHOCHTENLEON AChHOPMANHY apMATYPB ¢,y MPHHNMAIOT PABHBIM:
0,025 — ans apMaTypbl ¢ PU3HIECKIM TTPEASTOM TEKYYECTH;
0,615 — pns apMaTypol © YCTIOBHEIM [TPENEIOM TEKYIECTH.
6.3.12TIpu  pacyere 2CMEHTOB ¢ NPUMEHCHHEM  KPHBONMHEHHBIX  [uarpamm
Aepopruposanyss OETOHA K CTEPIKHERBON BLICOKONPOYHON apMaTyphl 3HAHCHKS KOX((PHIKHEHTOB

YIPYTOCTH Vi B Vg TPUHHHMAIOT PaBHbIMK

v, :omi(vo_\'am)1/1-m,n~cuzn2, (6.65)

THE - wuaeKke maTepuana (Juia Oetona m = b bi; AN apMaTypel m=15),
V), — 3HaveHye ko PULNEHTa B BEPIIHHE AMATpaMMbI (Iph o, = G, );
Vg — HAUATBLHBIA KOIPPHUMEHT UIMEHERHS CEKYLICIC MOAYILS;

] , © — KO2PPALKEHTD], XaPAKTEPU3YIOUINE TIONHOTY AMATPAMMbI MATEPHANA, 1y =1—0);
1 — YPOBCHE HAfPHKEHHH, BbluncngeMbiif o gopmyne

n= (Gm ~ Cel )/[6”1 “ el ) 20, (666)

26



Gm,e! — HAUPHKETHS, OTBCYAONHE NpeJeTyY YOPYTOoCTU MaTCpIana.

CTI 164.1325800.2014

B dopmMysie (6.65) 3uak mmoc NpUMEMAIOT TS AHATpaMMbl JSQOPMUPOBARNIS apMaTYps] H
JUIS BOCXOAIEH BETBM NHArPaMMB] AC(POPMHPOBARUS GeToNa, 2 3HAK MUHYC — AUTSL HUCKOUTLEH
BETBH  JAHAIPAMMBL

AeOpPMHPOBAHKS
JedpopmupoBanud OCTOHA JONYCKAETCs! IPUMEHSTh 10 YPOBHS Halpshkenni 1= 0,85,

Hucexoasunyio

[ arpaMMbT

Huarpammbl feopMupoBadua apMaTypLl MPY CKATHH U PacTOKEHUH CAERYET MPHHUMATD

ONHMHAKOBBIMH,

6.3.13 Tlapametprt

KPHUBORWHEIHOTH

DHATPaAMMKT

AeOPMHPOBAH IS

ApMATYPRT

C

u3ngeckol (6ez yuera ydacTka YUPOYHCHHs 38 MIOWIAAKOH TEKydecTH) H ¢ YCJIOBHOMH

NNOMALKOH TEKYYSCTH TPU BEIYUCHSHUY KO3DPULUHCHTOB YIPYTOCTH Vg CIEAYET BRIMHCANTE NO

dopmMynRam:

riae sHagen s KOo(PGUUUENTOB T, 7 U 1y, CACAYET NPHHAMATL N0 Tabnuie 4.

Tatnuua 4

Vo—-

Gy el =Myl Rs » B = 8.\',”!{; ]]0,2 =

E

=55,

Lo N5 Rs .
V.=

s Voo =

_(vg “‘ﬂ*’s)z(ﬂ%,z ~1)+(vgo = V) _

2 - 2
Ma.2 —Mo2)(Vog — V)

R, +0,002E, "

(6.67)

Bua w knace apmé;ypm

Neet LT
A240 0,97 1,01
A400 0,90 1,05
AS500 0,8 i1
[opauexaraHas knacea;
A600 0,7 1,35
AS00 0,7 1,45
AL000 0,7 1,25
Tepsomexanudeckn ynpounennas knaccop ATl1000 n Ar1200
mlame’rpom, B vl
10-14 0,8 1,23
l6-32 0,8 1,15
XonouronedhopmMupoparHasi
wnacca B500 puamerpom, mu:
3 0,7 1,09
4 0,7 1,08
5 v Hbonee 0,7 1,85
xknacca Bpl200 puametpom, mm, 8 0,85 1.05
»  Bpl30o » 7 0,85 1,05
»  Bpldd » 6;5 0,85 il
»  Bpl460 » 4 0,85 [,2
»  BI1500 » 3 0,85 1.2
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OpPH BLIYHCISHUH KOIPHHLWEHTOR YNPYFOCTH Vy; CIIEAYET NPHHAMATE PABHBIMY:

28

6.3.14 Ilpu pacyere 3neMeHTOB, YCHNICHHBIX BHEILHWM apMHPOBAHUCM B TTPOUQILHOM
HanpaBieHHK, NapaMeTphl KPUBONUKREHHON NHarpaMsinl aedopuuporanus Gerona (pucyrok 7
Y > I

[}
o, 4

Opr o Ry,

Op = "Rb,ser

Pucyrnor 7 — Xposonuseiinpie gnarpammut gediopmupopanus derona

a} AyIs ABarpaMMbl CKaTUA
st obenx BeTBel gUArpamMMel
Ry  _ 9

s N=—"3
€p0L Ry

Gy =~Rp; Gp g =0; vp=

IINg BOCXOAAILEH BETBYU

v =1 @ =2-2,5v;
JUNsi HUCXO/I8IUER BETBH

vg =2,05v,; o =1,950, -0,138;
©) mist arpaMMBbl pacTAKEH S

” ~ )
Gpy = Ryps Sprer =03 Vpy =0,6(+0,1Rp )5 n=—=2L

3>
Rb;
AT BOCXOASILEH BETBY

vo =1, oy =2-2,5V,,;

(6.68)

(6.69)

(6.70)

(6.71)

(6.72)
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JUIS HBCXOASIEeH BeTBU

Vo :2,05\‘;’&!; ) :1,95%;—0,138, (673)

FAE €pp — OTHOCHTENbHAY AeOpPMaIINs B BEPIIMHE AMArpaMMbl cxxarTdst OETOHA, MPUHKMACMas:
Npd  HEMPONOIKMTENSHOM  JeHCcTBMM  Harpy3ka —  pasuon 0,002, apu
NPOAOIKUTEARHOM  AcicTBHM  Harpysky -~ mo CI163.13330e  sarmcumocTH

OT OTHOCHUTENLHOH BNAXHOCTH OKPYKAIOWEH cpelibl.
B dopmyne (6.71} 2navenyie Ry, npurnmarot 8 Mila.
6.3.151Tpu  pacyeTe DINEMEHTOR C MPUMSHENMEM JBYXIMMHEHHBLIX W TPeXNMHEHHDbIX
auarpaMs  AepopMHpPOBaNEs OETOHA M CTEpKHEBOH apMaTyphl HapaMeTphl AuarpaMMbl s

BEIYMCIIEHHS 3HAYCHUH KO(PEHIMEHTOB YNPYTOCTH Vp, H Vg CRCGAYET NPUAMMATE COINacHo
CIT63.13330, npunmmas B BHX JJIg CHKaTsIX 3JJIEMEHTOBR € BHELUHMM apMWpPOBAHHEM B
[TOMIEPEUHOM HANPABIENHH BMECTO XapakTepucTHK OeTona Ry, M €y XAPAKTEPUCTHKH Rpyy u

£p3, ONpeaenseMsie N0 hopmynanm (6.23) u (6.74) cOOTBETCTBEHHO, a 3HAUCHHE €5y TPUHKMATD
C YUETOM KOPPEKTHPYIOIEro ko3 uuenTa, paBROTO OTHOWIEHHIO €53 / €59
R

o

€b3 :8b0+2!‘1f (6?4)
6.3.16 [lpu pacuere 27eMEHTOB, YCM/ACHHBIX BHEMIHUM APMUPOBAHHEM B 1IONIEPEUHOM
HanpaslieHUH, TApaMelphl KPUBONMREMHOH [HarpaMmbl CKaTHs (eTOHAa JIpH  BRIMUCACHHH
KO3 PHIMEETOR YIIPYTOCTH Vy, CNEAyeT NpruuMare no 6.3.14, B 3aBucwmocTsx (6.68) xotoporo
BMECTO XapakTepucTHK OeTona Ky m €jq CIERYET MOACTARNATL XAPAKTEPHCTHKH Ry H €53,

6.4 PacueT No DPO4UHOCTH ceYeHk i, HAKIOHHBIX KK TIPOACILHOH 0CH DAeMenTa

6.4.1 Pacucr no  nNpoydOCTM  HAKJIOHHBIX  CEUEHUH  KeNe300CTOHMLIX  JIEMEHTOB,
YCUJICHHBIX BHELIHUM aPMMPOBABHUEM H3 KOMIOIMTHBIX MATEPUAIOB B BUIE HBYXCTOPOHHMX,
TPEXCTOPOHHHX WIN 3aMKHYTHIX XOMYroB (pucyHox &) cneiyer NpoBOAHTR 1O DPOYHOCTH
GeToHHOH ONOCHl MENY HAKNOHHBIMH TPELUHUHAMY, 1O HAKJIOHHBIM CEUEHW M Ha JeHcrshe
HOMEPEHEIX CHIT U IO HAKJIOHHBIM CEYSHUAM 11a NeNCTBHE MOMEHTOB.

— - - |
e o o Py
lx.’/f- £ Loy S8
- /__// - / gy e
//.- o, / '_,/’///. |
s v,
Pt o 1
P “ s ~ »
. //- e d |
// o ,// i)
1 A g
s o
// /18
PO I o4 v
L |
S B

Pucynor 8 — Cxembl yOIJIEH I NAKIONABIX CeUeHl 2JIeMeHTOB
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6.4.2 Pacuer m3ru0acMbIX JIEMEHTOB 110 NPOUYHOCTH OCTOHHONR NONOCLI  MCIKRY
HAKMOHHEBIME Tpeluamy cnenyet nposointh no CI163.13330 6e3 yueTta paGoTsl BHEUIHErO
APMMPOBANHA M3 KOMIMO3ZHTHLIX MATEPHAaIOB.

6.4.3 Pacuer narnbaemMnrX aNeMEHTOB 110 HAKOHHLIM CEUERUAM Ha ACHCTRYE HOMEPSHHBIX
CHJT CNIEAIYET UPOBOAMTDL W3 YC/OBH (pUCYHOK 9)

Q S Qb + st + Qﬁp: (6?5)

rae Q— uonepeyHas cuJa B HAKIOHHOM CedyeMuM ¢ INHHOH napoekiuu C Ha TpOAONLHYI0 OCh
EMENTA, ONPEAEAACMAT OT BCEX BHELIHHX CHJl, PACIIOKOMENHBIX TTO OHY CTOPOHY OT
PacCMaTPUBAcMOro HAKJIOHHOIO CEHEHHS; NP DTOM YYHTHIBAIOT HaHOONCE OMAcHOe
3aTPYIKCHHE B TPEACHaX HAKITOHHOTO CedeH s,
Qb — Monepeddas chna, pocnpuiuMacMas DeTOHOM B HAKAQHHOM CCHCHHM, Onpeagiaepant mo
CIT63.13330;
Qg ~ OOTIEPEYAAS CHIA, BOCTTPHHMMAaEMAN CTANLIOH NONEPEeYHOH apMaTypoll, yeTaHOBAeHHON
B HAKJOHHOM CEUEHUH C ILATOM 5y, onpenessenas no Cl163.13330;
O — NOTICPEYHAS CUNa, BOCAPHHMMAaeMas TONepeuloil apmaTypod W3  KOMIO3HTHBIX
MATEPHATIOB B HAKNCIHOM ceveHH {pucyHoK 9), onpenenaenmast mo Gopmyne

Ap R, sinal
St fiy S
0 =y Lt , (6.76)
s
) KoadhpHumert, 3aBACAINIA OT TIPUHSITOH cXeMbl HAKIEHKH, PARHBIH
0,95 — n11d 23aMKHYTBIX XOMYTOB,
0,85 — nns nBYX- 1 TPEXCTOPOHHUX XOMYTOB,
Clhp, —a)
fw T —““mh ; {6.77)

C — JIMHA NPOEKIH HAKIDHAOro ceyen s, mprnryuMaemasn 110 CIT 63.13330;

Fhir Sy

— e

Pucynor 8~ Cxema ycinnil npn pacuere kef1e300eTOHHBIX 2JIEMCHTOB C BHCUWHEM apMIDORAHIeM
H3 KOMITOIATHLIX MATEPIIAJKOB MO0 WAKNOHHOMY Ceqernio HA XeiicTBHE MONepeydHLIX CIA
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hﬁu — BBICOTA HAKNCHKH MMONEPECHHOIg XOMYTAE,
Aﬁv — nnolank CeHCHNS NOUCPEHHOre XOMYTa U3 KOMIIG3UTHOIO MaTEpHUATA,
Rﬁv — pacHeTHOC 3Ha4yeHHE COIPOTHBIICHKA PacTMKEHHWKD KOMNOIWTHOIO MaTepHana IIpu

pacydeTe NMPOYBOCTH CEUYeHUT, HAKIIOHHBIX K H]JOJIOHBHOﬁ OCH 3NEMEHTA, NPHHHMaCMOC
paBhbiM

Ry, =0,75R; <0,004F , (6.78)

a NPH YCHUNECHUH B BHIE ABYX- WK TPEXCTOPOHHHUX XOMYTOB — € YUYETOM HOUONHHUTERBHOTO
YCIOBUS

Rew SY paRy, (6.79)

Y £4 — KOOPGUUHENT HAJCIHOCTY 110 CUCTICHHIO, NPHHEMAEMBIIE paBHbIM:
Va = - L <0,75; (6.80)

L - 2hihpeKTHBHAS IITHIA AHKEPOBKH, MM

23300
Ly=——pers (6.81)
(nf fE o3
¥ — YHCIIO CJIOER [T0NOC OHEPEYHOrO XOMYTa,
k| — koI PUUMERT, YUNTLIBAIOWIMI TPOYHOCTEL OeTona
2
by =(0,1R,)3 (R, —» Mlla); (6.82)
k 5 — ko3 pHLMeHT, YUHTLIBAIOWHE CXEMY YCHIECHHS, NPHHUMAEMLIH DaBHbIM
- ISt TPEXCTOPOHHMX XOMYTOB:
he =1L
ey = WL (6.83)
hf“’
- JUIsl ABYXCTOPOHEKX!
he,~2L
ky :._IEL____l:_ (6.84)
hﬁv

B dopmynax (6.79) n (6.80) smavenne R, cneayeT ompexensts o popmyie (5.1), B
KOTOPOH 3HAueHUE KOIPPULUEHTA Yy MPUHEMALOT PaBHBIM 1,0.

ITapameTpse! popmyn (6.80) — (6.82) cienyeT mpuuuMarTh Kak $e3pa3MEpHEIC BENHUYAHE], a
HX YUCIOBBIC IHAYCHUS: B MM — reoMeTphyecKie xapakrepucTakd v 8 MlTa — npovuocTtHbie U
AchOPMALMOHHEIE XaPAKTEPUCTUKH.
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6.4.4 Ilpn pacyete wu3rnGacMmplX DIIEMEHTOB M0 HAKIOHHBIM CEYEeHMSIM Ha JeHCTBue
NONMEPEYHbIX Chl B yeroBuK (6.75) cneayeT npunrMare

O 5wt Qpn 2,58,k . (6.85)

0.4.5 TIpit OpoeKTHPOBaHUM YCHIIEHHST HAKNOHHBIX CEYEHHUH Ccleayer obecrieyyBaTh
COOMONICHNE YCII0BUS

Q awtQ s, 2 0,5Ry,biy . (6.86)

0.4.6 Pacyetr kene300CTOMHLIX  ICMEUTOR N0 HAKNOHHLIM CEYEHUSIM  Ha  ACHCTBYME
H3rnbarIHX MOMEHTOB CAECKYET MPOBOAHTE U3 YCIIOBHS

M < ﬂfifb, -+ ﬁ/f_.’.“, + flfff s (687)

rae M-~ MOMEHT B HAKMOHHOM CEUeHUH ¢ a0l npoekuun C Ha NPOANIBHYIO OCh MEMEHTS,
ONIPENENAEMbIH  OT BCEX BHCIUIHUX CWJ, PacloNoXKeHHEIX MO OJHY CTOPOHY Of
paccMaTpHuBaemMoro HakioORHOTO CEYEHU;
M, — MoMeHT, BOCNPHHMMaEMBIH NPOACIBHOR CTajubMOM  apmarypol, nepecexaroiueit
HAKJIOHHOE CCUEHIE!
Msy — MOMEHT,  BOCIIPHHMMACMELIA  DONEpeyHoll  craskHOM  apMaTypoil, nepecekarouieis
HAKJTOHHOE CEHCHIE;
My~ MOMENT, BOCHPHHAMAEMBIH [IONEPEYHOH apMaTypoi #3 KOMITO3UTHLIX MATEPHALOB,
NEPECEKAIOLIEH NAaKNOHBOE cedenne,
3nauenys MoMeHToB M; u M, cnenyet onpenenates no CIJ 63.13330, a 3waverdne MOMEHTS
My 510 popmynie

M =0,504,C. (6.88)

Pacuer mo HpCHeTblbiM COCYOAHUAM BTOD Ot [pYNIILI

6.5 Pacyer o 00pa3oBabiio TPEIUMH

6.5.1 Pacuer ycHiigBHBIX H3rHOaeMBIX KeNe300eTOMHEIX 2NIeMEHTOB No 06pa’oBaHuIo
TPELWWH CAEAYET NMPOBOANTL H3 YCAOBUS

M>M,,, (6.89)

e M~ warbalownift MOMENT OT BHEIIHEH WArpy3kM OTHOCHTENBHO OCH, HOPMAalbHON
K JUIOCKOCTH JEHCTBHS MOMEHTa H MPOXOousucii 4epe3 LEeHTp TAXECTU NPHBEAEHHOTO
MOMNEPEUHOTO CEYESHHS DIEMEHTA,

My — M3rHOAOTIE MOMEHT, BOCHPHHHMAEMBIH HOPMANBEHBIM CEYCHHEM JJIEMEHTA B MOMEHT
o6pa3oBaHus TPELIMH.

6.5.2 Marubaonwid MomMeHT My TMpu 0oOpasoBaHMH TpELUMH CACAYET ONPEeAensTh 1o
riehopMallnOHHONR MOJENH — M3 peliedns npusenedHeix B 6.3.5-6.3.8 cucrem ypaBHeHHil npn
OTHOCHTENBHEIX Heopmatisx OCTOHA € max ¥ PACTAHYTOH rpaHK MICMEHTA OT ACHCTBYS
BHEINHCH HArPY3KH, PaBHBIX UPCACNBHOMY 3HAYCLMKO TPM PACTHKEHHH Ep,4. LlpH 3TOM
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pacyeTHLIE XAPAKTePHCTHICM MATEPHAKOB TPHHUMAIOT AUl NPEACIbHBLIX COCTOSMMN BTOPOM
TPYDITBL, @ 3HAYCHHUE €4 4y IPH HEMPOIOIKHTENLHOM ASHCTBHH Harpy3ky pasaLiv 0,00015.

6.5.3 g 3A€MEHTOB NpAMOYIONBHOI0, TaBPOROIO MW JBYTABPOBOLO CCUEHHSt C
apMaTYpoH, paclionmKEHHOH y BEPXHEH N MDKHEH rpancid, MOMeHT o0pa3oBaHus TPCUWIMH ¢
Y4ETOM IeYNPYTHX gedopMauMi pactaHyTOro OeToRa JOTYCKAETCS ONPEASSSITE [0 YIIPOUWEHHOH
meroauke CI163.13330 — no dopmyne

Mcrc = R{Jf,ser”/pf + Nex ’ (690)

rae Wy — ynpyronnacTH4ecknii MOMEHT CONPOTHBJIEHHS CeueHMs A% KpaHHero pacisHyroro
BOJSIOKHA OETONA;
2y — PACCTOAHME OT TOYKYU TPWIOMKEHKA TPOAOILHONR cunbl N (pacmonoxeHOl B LeATpe
TAHKECTH TTPHUBEJEHHOIO CCHEHMS 3EMEHTA) IO SAPOBOH TORKH, Banbosee yaaneHHoH
OT PacTAHYTOI 30HbBI, TPELUHHOOOPA3OBARHE KOTOPOH NPOBEPSIOT.
B dopmyne (6.90) 3nax «mioc» NPHAWMANOT 1IPH CHUMAKOIICH TPOOONLHOH cune N,
CMIHYC» — MPH PACTATHRAIOIUCH CHIIE.
Jnst KOHCTpYKUME ¢ NpsSMOYFONLHON, TaBPOBOH M ABYT4BPOBOH (POpPMaMH TONEPEUHbIX
ceyeHMil 3uavenune Wy npy AeHCTBHM MOMEHTA B NNOCKOCTH OCH CHMMETPHH JAOTIYCKAETCS
NPHHHMATE PaBALIM

Wt =Wy (6.91)

rae ¥ — KO|xpHusenT, npHHHMacMbIl 1o Tadbmuue 5;
Wyed — yNPYruit MOMEHT COTIPOTHBIEHHS TIPHBEACHHOTO CEMEHYS IO PACTAHYTOM 3011€ CEUEHNA,
onpeAenseMblii B COOTBETCTBHH € 0.5.4.

Tadnwua 5

Dopma ceueHws JuaveHne koaeprLenTa Y

I ]'[pﬁ-.’-\royronblme M TaBPOBOE C NEAKOH, PACAONOKCHHOH B CcaTolt 301ie - 1.3 N _
2 Tasposoe ¢ MoAKOH, PACTONOMEHHOH B PACTAHYTOH 3011€!

- NpH bf /b <2 HE3ABHCHMO OF OTHOLLIEHHSA hf Hh [,25

-npu br/b>2 e /h20,2 1,25

-nph by /b2 0 hf-fh<0,2 1,20
3 JlsyraspoBoe cummerpuunoe {kopobuaroe):

- TIpY b;,r b= bf /B <2 NE3aBHCHMO OT OTHOUWIEHKY hf th= I?J'f Fh 1,30

-1pH 2 < b;{ ib= b},— /b <6 HE3aBHCHUMO OT OTHOLLIEHNS ;’:rf th= hJ’,r {h 1,25

- NpH b}fb:bewG H hffh:h}fhzo,Z 1,25

- TipU 6<b;,~a’brbff’bSIS thfh:l?;(f’h<0,2 1,20

- Npu b;{f’b:bfbeISthfh*-'z'?j,rfh<0,2 (15
4 [ByTaspoBOe HECHMMETPHYHOE MpH b'f /b3

- MpH bf /b £2 He3aBHCUMO OT OTHOLUEHHS hf {h 1,30

-npu 2<by /b <6 nesasucumo oT oTHOWERMA J1, /A 1,25
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Qrowrucie mabauiper 3

| DopMa ceteHusl 3navenue kodpduumHerTa Y
npu by /656w fR>O0E R | | 125
5 JryTagposoe HecHMMeTpHioe npyu 3 < bJ', [h<§: |
-npu by /b <4 nelasncumo oT oTHOWeENUR Bp /7 ' 1,25
-npy by /b>4 By [h20,2 125
~upn by /b>4 why 1 h<0,2 1,20
6 JIpyTaRpoBOC HECHMMCTPUYHOE NPH b;{‘ 1b=8: - | N
- NpH f?ffh> 0,3 [,35
- npH hfﬂ?SO,3 1,30
Qbosnavennn:

b w h —wipkKa peGpa W BLICOTa Ceueyn;
by W Ay — WHPHHA N TOXIWKHA NONKK, PACNCNONEHHON B PACTAHYTOI 30Ke Cevenns;

by n 1’1} — LMpPHHA W TONNIIMHA NONIH, PACNONOKEHHON B CKATON J0HE CEUCHUA,

6.5.4 Momenr conpoTHRIACHUS W4 M PACCTOSHUE €, OMPEAEHsHOT Mo PopMynam:

I
W,y =t (6.92)
Y
W,
e, =-red (6.93)
Ared

TAE Jyog — MOMEHT HHEPLUH YIPHBEACHHOrO TONEPEYHOTO CEHYEHHS OTHOCHTENLHO €ro [EHTpa
TSUKECTH, OTIPEAETIAEMBIH ¢ YUETOM BHEIDHEN apMaTYPhi K3 KOMITO3UTHBIX MATEPHATOR

loeg =1+ 150+ [0+ S ity (6.94)

i, fiul / — MOMEHTEI HHEPUHH CEHeHHE COOTBETCTBEHHO OCTOHA, PACTAHYTOW CTANbHOMW

apMatypel, CKarofl cTanpHOM apMaryphl M BHEIUHEH apMaTypbl U3
KOMIIO3UTHBIX MaTEPHAIOB OTAOCHTENLHO LEHTPA THKECTH NPHBEAEHHOrO
NONEPEUHOTO CCUCHUS;

Ayeq — NMNOLWAML  CEHMCHHS  NPHUBEISHHOTO  MOMEPEUHOTre CEYEHHA  3NEMEHTA,
onpeaensiemast No Popmyne

Apoq = A+ Ao+ Ao+ Apo g (6.95)

O U &, — KOIPGUIMCHTBI  (PHBEACHNS  CTANBUOH  apMatypsl W BHEWNEH apMaTypbl 13

KOMMO3WTHBIX MATCPHANIOB K 6€TOHy
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Ey
o= oy ==y (6.96)
Eb N Eb

A, Ag, Ag v Ay - oAy TIONEPEYHOTO  CeYEnHs COOTBETCTBEHHO GETOHA, PacTAHYTOR

CTANBLHOM apMaTyphl, CKAToM CTanbHol apMaTypel B BHELIHEH apMaTyphi K3
KOMIIO3HTHBIX MATEPHATIOR;

Y — paccTosguue oT Hanbonee PacTAHYTOrO BOMOKHA OETOHA QO I{EHTPA TIKECTH
RPUBCIACHACIO NONEPESYHOTO CEHYEHHS 3TEMEHTA

S,
yp =l (6.97)
Ared

THE &) reqd — CTATHYCCKME MOMEHT 1UIOLLAAK TNPHBEACHHOTO DONEPEYHOTO CCHUCHMS DJIeMEHTA
OTHOCHTENRHO HaHOOIEE PAacTAHYTOrO BONOKHA DeToHA,
Honyckaerca MOMEHT conpoTuBIeHua W,.q onpelensts 6e3 ygera cTanbroit apMaTyps
BHEHTHEH apMaryphl 13 KOMMNO3MTHBIX MATEpHaNos.

6.6 PacueT WmHpHisl pACKPHLITH TPRULHH, HOPMANLHLIX KK NPOJOJBHOMH 0CH 31eMeHTa

6.6.]1 Pacuer 1WWpHEbLL PaCKpPLITHS TPELMH, HOPMATbHBIX X UPOAONLHOH OCH 3NEMEHTa,
creayer nposomdTe o CI163.13330, mpudumas B pacueTHulx (opMynax reoMeTpriveciue
XapaKTEPHCTHKY CEYEHHA 3JIEMEHTA C YYETOM BUCIIHETO apMHPOBAHHWS KOMIMO3ZHTHBIMIL
MaTepuanamMi.

0.7 Pacuer no pepopmanuam

6.7.1 PacueT >xene3ofeTOHHLIX 3NEMERTOB 10 mnporubam  clelyeT NPOBOAMTL MO
CIT 63.13330 w nononaurensyo no 6.7.2 u 6.7.3.

6.7.2 TIpn pacgeTe YCUDEHHLIX 3JEMEHTOB 110 TpornGaM YNPOIIEHHBIM cnocodoM B
PacueTHBIX  POPMYNIAX  CEOMETPHYECKHE XAPAKTEPUCTHKH  CEUSHIT JJIEMEHTA  Cleayer
QNPENENATh ¢ YUETOM BHCUIHENO ApMBPOBANHS KOMITOZHTHRIMH MATepUasaMd, a 3HaYCHHE
KoathprLHeHTa TpHBEJCHNS BHEwWHel apMaTypbl K GeToHy Oy TNPH PacyeTe BBICOTHE CKATON

30HBLI MEMECHTE MPRHHUMATE PABHLIM

E
o = S (6.98)

Eb,f’ed

6.7.3 Kpupussay ycmiieHHBIX 3IEMEHTOR Ha OCHOBE HENWHeHHOR Je(popMalMOBAHOH MOXENH
CHAEAYET ONPEACTATE H3 PELIeHAS NPHBEAEHHBIX B 6.3.5-6.3.8 cuctem ypaBuenui. [1pn atom s
MEMECHTOR € HOPMAaNBHBIMH TpelUMHAMM B PacTIHYIOH 30HE HARPsLKEHHE B apMaType,
nepeceKaloiue TREUMHbI, OTIPEASIUIIOT 110 PopmyIIe
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- AT CTATLHON apMaTyphl;

oy = M’ (6.99)
Wsj
)
Yy =1, (6.100)
1+0,8 20

esj

THE € oy — OTHOCHTENbHAS NEOPMALHS PACTAHYTON APMATYPBI B CEUEHHH C TPEUMHOI Cpasy

Nnociae 06[)&308811 HA HOPMaIbBHLIX TPSILHIL,

€5 — YCPEAHEHHAs OTHOCHTENBHAS AeopMaLis PACTSHYTOR apMarypbl, nepecekaomedt

TPELUMHBI, B pACCMATPHBACMOR CTAKHM PacueTa;
- TSt BHELUHEH apMATYPhT #3 KOMMNO3UTHBSX MaTCPHATIOR:

Ere
sﬁ(:ni—ﬂ‘-, (6.101)
Sk
l
wﬂf=1~———8ﬂ ~, (6.102)
1+ 0,824
€

ranc Eﬂf,(.‘l'c — OTHOCHTCTRHA }ICCI)OPMEIIH'ISI BHEOIHEH apMaTypbl B CEYEHHH C T]JE-LL[]'II-I()]TL cpasy

mocne 06])83033]'—[“5} HOPMAALHBIX TPEOIHH,
Eﬂ — YCPpCHHCHHAA OTHOCHUTCIILHAN )Ie(l_)OI)MEILlHEI RHCIUHEH apMatyprl 43 KOMOO3HWTHBIX

MATCPHAJIOB.

7 Kene3o0eToHHbIe  KOHCTPYKUMM € UPEABAPHTENLHO  HANPAMKEHHON
apMaTtypoli, YCHJeHHbIe BHEWHHM apMUPOBAHMEM K3 KOMIOIMTHBIX
MATEPHANOB

7.1 O0nume ToNoMEHITs

7.1.1 3HaueHHe TPEIBAPMTEILHOTO HANpMKEHHA B  apMaType, pPacloNoXeHnoil B
pacTAMyTONH TpPW 3KCMiyartaudy 30He cederus snementa (ocHoBmod pabouedt apmaryprl),
CHIEAYET NPHHUMATE PABHLIM MPOCKTHOMY 3HAUCHMIO HAYANBHOTO HATIPSKCHNSA, CHUKEHHOMY 1A
3HAYEHWE TONHBIX CYMMAapPHBIX M0Tepb, onpeacnsemoe no CIT63.13330.

7.1.2 Tlpu onpeaeiedHy NMPEABAPUTENLHOTC HATIPAXEHUS B apMaType NNONHBIE CYMMapHBIE
NOTEPH CREAYET NpUHUMATEL He Meree 100 MlTa.

7.1.3 TIpH OTCYTCTRME TPOCKTHLIX JAHHLIX TPEABAPUTENLHOC HAMPSIKEHME B APMAType He
YUHTRIBAIOT.
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Pacuem 1o npedenvHolm COCHIORRNIAM REPBOTL 2pyiisl

7.2 PacuaeT o NPOYHOCTH HOPMANLUBIX CeYeHHIT MO NPeAeTbHBIM YCHIUIM

7.2.1 Tpu yueTe Ha4anLHOro HAPDKEHHO-1ePOPMUPOBAHHOIO COCTOSIHH A
[PEABAPUTCITEHO HAaNPMKEHHAIX H3rubaembIX anemMelitos B dopwmynax (6.1) u (6.2) HavanpHbie

3HAYEHHS OTHOCHTENBROH nedopMallui CTaabHON apMaTypol s? H OTHOCUTENEHOH Aedopmaiinu

ckaToro HetoHa 82 AONYCKAETCA ONPEACRATE 110 (boprviynaM:

0 _ M(()_Npeﬁp

€, =——— " (hy~xn)+&,,, 7.1

k¢ Eblfred ( 0 0) sp (7.1
My—N e

g =— 2y, (72)
E{J]‘(:‘ed

rmne N[) H eUp - YCHJIHE TNPCABAPHTCNBHOTO obkaTusl U ero JKCHEHTPHCHTET OTHOCHTCHGHO

USHTPA THKECTH NPHBCUESHHOMD NONCPCYHOro CCYSHM 2ACMERTA,

€5p — OTHOCHTEIIbHAS AedropMaLiis IPEARAPUTENLROTO HANPSIKEHITS apMaTyEL

3ravenns Np’ % p> Epty drea 1 xg B opmynax (7.1) u (7.2) cnegyer onpenensth 1o
CIT63.13330.

7.2.2 PacyeT mo NpoyHOCTH HOPMAaNBHBIX CEYEHHU rpu JEHCTBHY MIrHOAIOLEX MOMEHTOR
crnefyeT TMpoBOAHTE 10 TpebopauuaMm pasnena 6.2, Ilpu stom B dopmynax paspena 6.2
ofo3pauents niowanei cedenus A, M A CreAyeT OTHOCMTL KaK K HanparaeMmol, Tak H K
HeHANpsraeMoll  apMaType, a 3HAYEHHS OTHOCHTENbLHOH JAeOopMaury  IMPEeABAPUTESILHO
HANPAMKEHHON apMaTypbl PacTARYTOR 30Rbl £, ,; (opmysta (6.15)) IpH BEIYHCASHUN 3HAa4YEHUS

FPaHHYHOMH BRICOTLI CKATOH 30HBL OeToHa & p CileNyeT OnpeaeNnTs no GopMye

R, +400-0,,

Esol &
’ E
5

, (7.3)

rie Oy, ~ MPEABAPHIETHHOE HANPUKCHNE B APMATYPe C© YUETOM BCEX MOTEPh M Y, =0,9;
400 ~ B Mila.
7.3 Pactier N0 NpPOMMOCTH  HOPMAJBHLIX  CedeHMit 132 0CHOBe HeAnHedHo#
BedopMaAMOHHO R MOJEIH

7.3.1 [Ipn pacueTe no NPOYHOCTH HA OCHOBE HENWHEHHOH mAedopMaiMOHHOM MOACITH
YCHAUS W gedopMaliiy B CeYCHHY, HOPMaJbHOM K NPOAOIGHON OCH 2MEMEHTA, CLPEUENSIOT 10
pazaeny 0.3 u nononvuTeaLHo no 7.2.2 {(pucyHok 10).
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X

Pucynox 10 — PacueTian ¢cXema HOPMAALHOTO CCUEHHST NIPEABADPHTEILHO HANPIKERTIO)0
se1e300eTOHI0T0 31eMeliTa ¢ BHeWHIA APDMEPOBAINEM (13 KOMHO3INTHLIX MATEPIHAA0S

7.3.2 Ina xene3o0eTOHHLIX 3NIEMEHTOB ¢ INPEABAPHTENBHO HampsLkeHHON apmaTypoi
IKECTKOCTHBIE XapaKkTepHCTtHKi Dy (ij — 1,2,3) B ypapaenusx (6.47)—(6.49) cneayer onpenensith
no gropMynam:

’J

DI] - Z/Ib:zbm Egvp, ZAS_I .; Vi + ZA.HZSU “siVsi T Z Aff([flk‘{‘f (7.4)
i
2 2 2 2 .
Dyy = ZAbbenybef + ZA.st.?)jEsjvsj + Al gyibgivs +2Aﬂ‘ Chnkrs (7.5)
i J i k

DI2"'ZAb;vaerja:Ebvbr+ZASJ Sijsyj 5f SJ+ZASIZTX!ZS)J! si sr+z/1ﬂ\7ﬁkéﬁzki‘f (7. 6)

D13 = ZAbbewEbe: +ZASJ *sxj Vs +ZAS!'ZSM siVsi +Z/{ﬂ(zkaEj ) (?-?)
D23 :zAb:'Zby.‘Ebvbi "'ZASJ'ZS)J Vsj +ZAs:?sy:Es.i 5i +Z’€Iﬂczﬁak£f > (7.8)
i J &
DJJZZA{)iEbvbi+ZA E A ZAS}' 57 5:+ZA/]{EfJ (7.9)
i J
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TAC Ay, Zgxiy Zsyis Ot — TUIOLAAB, KOOPAMHATRL UEHTPa TRKECTH -0 CTEPIKHS HApAraemofil
ApPMaTYPBT M HANPIKCHUE B HEM,;

€5 ~ OTHOCHTENLHAA JeopMamist i-r0 CTEPXKHA HANPATAEMOH apMatypbl OT

JERCTRHS BHEIIHER HATPY3KHM;
Fsi — MOy YIIPYTOCTH i-I0 CTEPIKHS HANpSIraemMoil apMaTyphl.
7.3.3 3aBUCUMOCTD, CBASLIBAIOIYIO HANPANEHMT W  OTHOCUTENbHBIE  HedopMammn
RpeABapuTebHO HAaNPMKEHHOH apMaTypel cliefyeT IPpHBHMaTe B BHe:

Sy = E.'F-"V.s'f(g.)'f + 8510?') s (?10)

rae Sspf — OTHOCHTEIEHAA ne(bopmaum MpeABaAPUTCILIIOrD HallpAKCH A apMarTypLl,

olpeaensieMan ¢ YHUETOM MOTEPh HPEIBAPHTENRHOC HANPIKEHHS.
Pacuem no npedeavuvim COCHOANUAM CMIOPOT ZpYITHbI

7.4 Pacuer no o6pazoBandio TpeUiHk

7.4.1 Pacder MpeaBapUTENLHO HANPIKERHBIX M3MAOACMBIX INSMEHTOB 10 00PA3OBAHHIO
TPELINN CHeAyEeT NPOBOANTH Mo paszeny 6.5 u Jonoxrurensto no 7.4.2 w 7.4.3.

7.4.2 WarnGatouytii MOMEHT My npi 00pazoBanny TPEUIMA CASIYET OUPEAEHAT: M0
AehOpMAUMOHHON MOJCAN — U3 pelieHrg cucTembl ypasueuwuii (6.47)—6.49) ¢ onpenencunem
KECTKOCTHBIX Ko3dpuumentor no Qopmynam (7.4)-(7.9) npu OTHOCUHTENLHRX Achopmatiisx
BETOMA Epnax ¥ PACTANYTOH IDaHM 3neMeMTa 0T JEHCTBUA BHEINHEH HArpy3KH, pPaRHBIX
TIPERCALHOMY SHBYCHHIO ITPH  PaCTMXEHUM Epy. [IpM ITOM  pacyeTHble XapakTepHCTUKH
MaTepHanoB NPHHHMAOT U1 NPEJENbHBIX COCTOSHKWH BTOPOT rPynnbl,

743 Ona oanementoB 1IPSAMOYTONBHONO, TABPOBOIO HIH JABYTABPOBONO CEYEHHSL €
apMarypoR, pacneNOXKeHHOH Y BepNHeHd # HMKHEH rpaHell, MOMEHT 0Opa3oBaHHsi TpelilH ¢
YUETOM BEYNPYTHUX AehopMauHii pacTsHyToro Setoxa 1onyckaetes onpeae/sith 110 YITPOUIeHHOH
METOIWKE 110 popmMyne

Meye = Ry s 1 t Pe (7.11)

ap o

rne = ¢y, + 1~ PACCTOSIHHE OT TOUKH NPUIOKERHA YCHITHS NPEABAPHTCNLHOTO obwarus

eﬂp
L0 SAPOROH  TO4YKYW, HawlOonee yaancHHOA OT  pacTaHyTOH  30HBI,
TPELIMHOOOPa3CBAHHE KOTOPOI MPOBEPSOT,
€y, — TO e, 10 LERTPA THKECTH NPHBEACHHOTO CEUSHUS,

F — pacCcTOHHE OT HEeHTPA THRECTH HPUBCHEHHOIO CCUCHWA A0 ﬁ,ﬂpOBOﬁ TOHKH

s
yotred (7.12)

A.' ed

B dopmyne (7.11) srak «nuroc» NPUHAMAICT, KOrAa HAMPABAEHWS BPallEHUs MOMEHTOD

Pey, W BHEUIHEr0 H3rHOAIOWEro MOMEHTA M TIPOTHBOMONOIKHEL; «MUHYC» — KOTAa HANPABICHIS

COBNAAAKOT,
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3nauerns i W,pq ¥ Ayeq OMPEnEnsrOT no pazneny 6.5,
Jns npAMOYTONBHBIX CEUEHHH W TaBPOBLIX CEUEHHA C MONKOH, PACHOIOKEHHOM B CXKATOH
30Be, 3HaveHue M, NMpu AEHCTBUI MOMEHTa B IITOCKOCTH OCH CHMMETPUHU JOMYCKaercs

oupenensTs 110 hopyyne (6.92).

7.5 PacueT UUpUHLI PACKPLITAA TPEIMH, HOPMAJ/bHBIX K NPOLOJbLHON 0CH 3JIeMEHTA

7.5.1 PacyeT IUMPHHBL PACKPLITHS TPEIUWMH, HOPMAJBHBIX K {IPCAONBHON OCH 2NEMEHTa,
cnexyeT nposomuTh no CI163.13330, npunrMas B pacueTHEIX 3aRHCHMOCTAX TEOMETPHUCCKHE
XAPAKTEPHCTMKI  CEUCHHS BNEMEHTA ¢ YYeTOM BHEUIHEIO aPMUPOBAHHS KOMILOIWTHBIMH
MaTepUaliaMi.

7.6 Pacuer 110 nedopmaunam

7.6.1 Pacyer nene3o0eTOBHBIX 3MEMEHTOR ¢ NPEABAPUTEILHO HANPSHKEHHOR apMaTypoil
no nporubGamM caenyer nposoiuTs 110 CIT 63.13330 ¢ yuerom yxasawnuft pasuesna 6.7 nacTosiero
¢BOJA TIPaBH.

8 Koucrpykrnsnsle TpefoBaHus

8.1 Kot obeciedenna Ge30MacHOCTH i 3KCIUTYATALMOHHON TPHIOABOCT KOHCTPYKIUIL,
YCHIIERHLIX BHELIYM apMUPOBAHAEM U3 KOMIO3HTHBIX MaTE€pPHanoB, HEOOXOAMUMO BBLITONHSATE
KOHCTPYKTHBHBIE TPeOOBAHKS, H3IOKEHHbIE B HACTOSMIEM Pa3iCie.

8.2 He mormryckaetess mpsaMoH KOHTAaKT YITEBONOKH@A 2JICMEHTOB YCHJIGHHS W CTANbHBIX
ANEMEHTOB KENe300ETOHHBIX KOHCTPYKLMIA.

8.3 He nonyckaercs HAKIICUBATEH 3JCMCHTBI YCWICHHS Ha BHYTPEHHMX yriax (B Mectax
nepeceuen s 0anoK, CTHIKOB CTCHOK U HONOK HanoK u Jp.).

8.4 Haxneiika 3/IcMEHTOB YCUJICHWS HA OCHOBaHHUE C TPeUIHHAMK LWUPHHOH PacKpRITHS
Gousice (,2 MM He [OoMycKaercd,

Mpuwsedanne ~ B 3Tom cnydae TPEIUHHDE JOMKHL DBITHL 3aNNBEKTHPOBAHLI B COOTRETCTBIN C
yrazansamin 8.27.

8.5 [lepeceycHue DJNEMCHTOB YCHIIENWS NOMYCKAeTCs TONLKO TpH O0ECTeueHun KX
BIAHMHOTO CLSITNICHUS [1YTeM CKITEUBAHU.

8.6 YcTpo#icTBO CUCTEMBI BHELIHEro apMHUPOBAHKA W3 MHOTOCHOAHBIX KOMITO3HTHBIX
MaTEPUalOB Ha IOPU3OHTAMLABIX TIOBEPXHOCTAX B MPOAQIBHOM #H MONEPSYHOM HaNpaBicHHsIX
CHEYCT OpPOU3BOAUTEL NYTEM TOCMEXOBATENLHOIO TIOCHOHHOIO HAKIEWBAaHMA DIEMEHTOB
YCUJIENHA TIOOUEPEHO B JBYX HaUpaBlIeHHUIX.

8.7 Ilpu yerpoiicTBe 000HM 1 XOMYTOB 13 CETOK, XONCTOB B APYrMX TKAHBIX MATCPHanos B
MONEepeyYHOM HANpPaBICHHNE W NPy nX 3arude yepes yriapl KOHCTPYKLHK Ha yriax Heobxommmo
BBINGIHUTEL Qacky ¢ AIHHCH KareTa He MeHee 20 MM, nubo rantens ¢ paauycoM He Meree 20 MM
(pucysok 11).

8.8 Nonyctrmoe 3mauenne paauyca zarnba, npu Hakielkxe NaAMHUHATOB TIpH YCHIJICHHH
KPUBOJIMHEMHOH TOBEPXMOCTH 2ICMEHTOB, CNEAYET NPHHHMATL YO JAHHLIM IPCATPHATH-
W3rOTORUTENS,
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a>2em R=>2cmM

Pucyrox 11 - TIORr0TOBKA YIJI0B KOHCTPYKIHN nepe HAKIEHBANIMEM CETOK, XOUCTOB H J(PYTHX
TIKAHBIX MATEPHATIOR -

89 Yucno cnoes  MHOrOCTOMHONG  KOMIO3UTHOIO — MarepHana CHCTEMBI  BHEIIHETC
ApMUPOBAHHA CNENYET OrPaHIUBATE B 3aBHCUMOCTH OT CHIB] CIISTIICHIT KOMITOIHTHOTO MaTeprana
C MOBEPXHOCTRLIO OETOHHOrO OCHOBAHHA. PeXOMEHAYEMOE UYHCAO CIOEB CIEAYET NPHHRMATL: JUIT
namuHara — He 0oJiee TPEX, A CETOK, XOICTOB ¥ RPYTUX TKAHBIX MATepHaNor — He OONee [DITH.

8.10 11luprHy »JIEMCHTOB YCHIICHHS BHEINHEro MOTIEPEYHOTO APMUPOBaHHsi Wy Caeayer

NMpUHAMaTEL He MeHee 5O My ¥ He Goee 600 MM, 1A HAKACHKH B CBETY HIEMEHTOB YCHICHHS
NOTIEPEYHOr0 APMUPOBAHMSA S, — HE MEHEE W o H He Oonee MEHbILETO 3HaueHuA H3: Fy /2 3w ’

8.11 Makcumanshoe pacecTOsiHAE B CBETY MEXIY 3ACMEHTAMH YCHIEHMS BHCIUHErO
UPOAQTBHOLO APMUPOBAHKS HIrHGAEMOTO OEMEHTd S ry,  CHEAYET UPHHHMaTe ue Gonee

MenbLuero sHayenus us: 0,2L; 5k, rae L — nponet narubaeMoro neMeHTa HAK YABOCHHBIE BRUIET
KOHCOMH, /i — BBICOTA CEYEHHS HITHOAEMOro 3NEMEHTA.

8.12 PacctosHNe OT Kpad 3IeMenTa YCUIIeHM BHEUINEro NpoAONBHOIC apMHpOBaHys A0
OoxoBOH rpann W3rubaeMoro IEMENTa CACUYET IPHHNMATH PaBHBIM 3HAYSHMIO 3ALMTHOTO CIOS
CTanbHOM apMaTyphl YCHIIMBAEMOrO 3IEMEHTA, HO He Gonee 20 Mm.

8.13 [pu ycunenmm pactamyTolf 30HBI M3rudacMOro 3neMeHTa NepBLId CIOM 3lIeMenTa
YCUACHUA B (TPOAONEHOM HaNpaBleHHH CIEAYET 3aBOJUTH B CXATYIO 30HY (Hepaspeasble
EMEHTHI) WM B 30HY, Te AeHCTBYIOINUE YCHRMS HE NMPUBORAT K o0pa3soBaHHIO TPEU(HH
(croGONHO OnepThIE 3MEMEHTHL), a KaXALIH nocreayrommiit cnoil cneayer obpesars ne Ommxe
150 mm 06pe3a peabigyIero ¢ios (pucyHox 12).

DREMCHTRI YCHICHHS NOJDKHBL ObITh 3aBENEHbl 33 HOPMANLHOE K IPONCGNBHOM OCU
YCHANBAEMOTO JJIEMEHTA CEUSHHE, B KOTOPOM UX YMUTHIBAIOT ¢ PACYCTHLIM CONPOTHERICHHEM R/,
Ha JUTAUY, MM, HE MEHBIYIO, YeM:

8.1

HO He Mehee, 4eM Ha 100 Mm — apy mpodHocTr Oetona ocHoBaHus Ha cxatre Gonee 25 Mlla, n
ra 150 MM — npu npoysocTH 6eTona Menee 25 Mla.
[lapanmerpsl hopmynsl (8.1) ~ Se3pasMepHBIC BENUHMHBL, KPOME YHCIOBOTO 3HAYCHUS fr— B MM.
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¢t — cBoGONHO ONepToiil 3MeMEeHT; & — HEPAZPEIHON ITEMENT
Pucynox 12~ Yenienne pacTaHyTOH 30061 31eMelTA

8.14 g obecrieyenHss ANKepoOBKM 3SNEMEHTOB YCHWIEHMA HNONYCKACICAs YCTPOHCTBO
NONONHUTENBHBIX MEXARWYECKHUX KPEMNEHHH CTAIBHLIMH [LAACTHBAMNA, 3aBSACHME JIAMMHATOB,
XOJICTOB, CETOK W J(PYTHMX TKAHBIX MATepuanos B Iazbl B OeroHe, YCTPOHCTRO XAMHYECKUX
AHKEPOB.

8.15 Tlpy yeusieMun HOPMANBHBIX CEUCHMM B3 pacdera no M3THdalomyM MOMEHTAM 30HbL],
rae AEHCTRYIOIIas pacueTHas IloMepevuxas Cuila npeBplwact 2/3(), KOMIbI 31CMEHTOB

YCHUIIEHYS B MPOMONDLHOM HANPABACHHU JUIS DPEAOTBPALIEHHS OTCHOCHUS CACUYET AaHKEPOBATb
NPUKIIEHBAHNAEM TPEXCTOPOHHHX XOMYTOB WM CHNJOLIHBLIM OOCPTHIBAHMEM B TONEPEYHOM
HallpaBIeHHH.

8.16 J{nuny HaxmecTky IPH CPalMBAHKU DIEMCHTOB YCHACHNS N0 JUIMHE B HPOJOABHOM
HAUPABIEHHY UM TIPH YCTPOUCTRe OOOHM CICAYET NPHRHUMATL 110 YKA3AHUAM NPeAIpUsSTUS-
M3TOTOBUTESN WIM ONpemeaTh wenbitanusMu, [Ipy aToM npu ycTpolictBe o0ofM futiny
HAXNECTKH PEKOMEHAYETCS IPUHHMATEL He MeHee, 9eM 150 MM.

Jlist  ONHOHANpPABIEHHO apMUPOBAHHEIX 3JIEMEHTOB YCHJICHXS CPallMBaHWE CIEHYeT
TPOBOAUTH TONBKO B HAMPABIEHUM apMHEPOBAHUST 3IEMEHTA YCHIICHUA.

HaxmecTky CnenyeT pacnoarars «Bpaszoemky» 0 KPpoOMe TOro TS DJICMEHTOB YCHICHHS B
OPOAOABHOM HANPaBMEHUH — B 30HAX ¢ HAUMEHBIUWMH YCHITHAMH B KOMITO3HTHOM MATCPUARE.
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Mcnprranus 0o0pa3uoB € y9yacTKOM CThIKa 2EMEHTOB YCWICHHS N0 JJIHHE CRENYeT
sriroHsTe mo FOCT 25.601.

JliuHa waxsecTku A0mHa OGecneynBaTh MPOYHOCTE CEYEHWS 3NEMEHTOB YCHIICHMS €O
CTLIKOM HE HUKE TPOYHOCTH ceueHus 0e3 CThika.

8.17 Ilomepeunnie XOMYThI CAEAYET HAKISHBATE TOBEPX NPOAOTBHOTO IREMEHTE YCUTECHHA.
BepTuraneHbie TONEPSHHbIC XOMYThI CHEAYET RBINOMHATL H3 UENBLHOTO OTPE3Ka DIIeMCHTa
yeuneHds (pucyHoK 13), HaiJIOUHBIC MONEepeuHble XOMYTEl — H3 ABYX OTPE3KOB, CTEIKYEMBbIX Ha
HviKael nosepxHocTH Ganku (pebpa Ganki) (pucyuox 14).

8.18 Ilpn ycHReHHY HOPMANLHBIX CeYeHKH w3rHOaeMbr OaNOUYHBEIX KOHCTPYKUHN
PEOPUCTHIX NIKT CETKY, XOICTh) U APYTME TKaHble MATCpKaibl IS YIYYNICHRS WX aHKSPOBKH H
OPEAOTBPAICHUS OTCIAMDBAHMS 3alIMTHONG cnoa ferona PeKOMERAYeTCA 3arnbath Ha GOoKoBbIe
noepxHoctr Gasxu 1a 100 MM {prcynok 135).

8.19 CxeMy yCHIIeHUS JKECTKHX Y3NOB KOBCTPYKUHMI PEKOMEHYETCS NPUHHMATE COTAACHO
pucynky 16.

8.20 Ilpn  ycuenun 1miwy, wi3rubaemMelx B JBYN HallpaBNEHHSX, BHAYaNE CHemyeT
DPUKICUBATE 3JEMERTHL YCUICHNS BAOIL JNMHHOW CTOPOHL] MANTH (prcyHoK 17). BneMenTsl
youneuusa cAeAyeT UpUHHUMAaTh M3 OJHOHANPABJICHHLIX JAMWHATOB, CETOK, XOMCTOB W APYFBX
TKAHBIX MAaTCPHAIOR.

8.21 JIng  KOHCTPYKUME, HSKCIAYATHPYEMBIX B YCIOBMAX MAEepeMeHHOl  BIaXHOCTH,
IEMEHTE  BHEIUHETO apMHPOBAHWA JO/DKHBL OBITH BBINONACHLL TakumM oOpazoM, 4TOGLI
obecneyrTs BOBMOKHOCTE MUIpaLK NIApOR BJIaTH B3 Tena Derona,

8.22 [pn ycuieHuyn KOHCTPYKUKH, 3KCIUTYATHPYEMBIX B YCAOBHAX TTOCTOSBHON BIAXKAOCTH
(BMyTpH TOMETUEHUS), JOTUYCKAETC HAKREHBAHUE NTAMANATOB, CETOK, XOACTOR U APYIHX TKAHBIX
MaTepHaNoB Ii0 Beel MOBEPXHOCTY OCHOBAHMAL.

[Tpu 3TOM 0GOHMEI KOSIOHY CHEAYET pacrionarath He Omxe 20 MM 10 TIEPEKPHITHAL

8.23 TIpn ycuueHHH CXKAThIX KOHCTPYKLMH 1yreM yctpolicTBa 0OofiM B MONEpeuHOM
HarmpaplieHuy 000HMBL CHEIYET YCTAHABIHBATDL N0 BCEH BBICOTE KOHCTPYKIIUH,

O60fMBL  KOSIOBH PEKOMEHAYETCS YCTPauMBaTh HENPEphbIBHO MO BCEH JJAHE KOJOHH
(pucynox 1 8«) wii ¢ paspeiBaMy 110 BbicoTe (pUCYHOK 186).
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=
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GUEWIHEZ0 GRAMUPOFANNSR

Hanpasaenue
ADURINIHY

Pucynox 13 — CxeMa yeTAHOBKY BEPTAKAJLHBIX XOMYTOB B GaN0YHRIX KOHCTPY KIUAX

43



CIT 164.1325800.2014

| Xoarvm

=

1 l {OPUIOIMAABIBIT 2TCMCIUN I

BHEWNETD GRATDOGTHUSA

Pucynox 14 — Cxema yeTaHOBKH HARNOHHBIX XOMYTOB B 02109HBIX KORCTPYRIUNX
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Pucynor 15 — Cxema yCTAHOBKH XONCTOR, CETOK M APYIHX TKAHLIX MATEPHANOS
na 6aJI0MHbIC KOHCTPYKUMY
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Pucynor 16 — Cxema anKepoBICH €eTOK, X0JICTOB H XAPYrHUX TKAHBLIX MATEPHATOB
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Pucyron 17 — Cxema pacnofoiKeHHs 31eMesTOR YCUIeHN, M3rHbaeMbIX B ABYX
HanpaBleHHAX IIAT
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Pucyugr 18 — Crrocober yeunedusn koaony odoimamn

8.24 OcHoBaHHe YCHIHBAEMOH KOHCTPYKUMYU JOMKHO COOTBEICTBOBATL TpedopauusamM {0
TUIOCKOCTHOCTH (HEPOBHOCTL IOBEPXHOCTU HE JOJDKHA TIPEBBILIATR 5 MM Ha 0aze 2 M MAM | MM
Ha Hase 0,3 M); He UMeTh Ae(EKTOB K IArPAIHECHUH,

8.25 O4UCTKY nOBEePXJHOCTH OCHOBAHHUA CIEAYET NMPOBOAHTH TIECKOCTPYHHOH 0OpaboTKof
and o6paboTKOH MeTANNPYCCKEME WETKAMYU © NOCHEAYIONIEH BBICOKOHAMOPHOR NPOMBIBKOH
BoaoH (noxn nagneHueM He meHee 1,0 Mlla).

8.26 Tlp wanwuyuy paspynieHus (OTCHOEHHS) 3AUMMTROrO ¢i0a OeToHa ODHAKEHHYIQ
apMaTypy CIASAYeT OYMCTHTE OT MPOAYKTOB KOpposmu, obpaborarh ce HpeobpasonaTeiem
PUKABYMHBl U JIPaHMEPHEIM COCTABOM M [OCHE DTOIO BOCCTAHOBUTL 3aiUMTHBI cnoit Gerona
PEMOHTHBIMH CMECAMM.

8.27 Tpewwuasl ¢ packpbitieM Oonee 0,2 MM CNEAYET 3aWHBLEKTUPOBATL HUIKOBAZKNM
COCTaBOM HA OCHOBE SNMOKCHAHLIX CMOJ, TPEIIMHBI ¢ MEHBIIUM PACKpPLITHEM JIONYCKAeTCs
3aTHPATH PEMOHTHLIMH CMECAMMU.

8.28 B cnyuae HECOOTBETCTBHS [OBEPXHOCTH ocyoBaHuMa TpebGopanmsam 824 mo
[NOCKOCTHOCTH, YYACTKKA TOBEPXHOCTH CHEAYET BBIPOBHATL ¢ TNPUMCHCHWEM PEMOHTHBIX
CMECEH.

8.29 Meskpe nedekth! (CKONBIL, pakoBHHBL, YrayOnmenss N0 5 Mm) CNeayer ycrpausth ¢
NPUMCHERUEM PEMOHTHBIX cMecell nubOO COCTaBOB HA OCHOBE ONMOKCHIHBIX CMON ¢
HaYJOTHUTEAEM (MOMOTLIM KBApUEBBIM [ECKOM), KPYNHbIe JxedeKTsl — ¢ IpUMEHCHHEM
DEMOHTHBIX CMECEH.

8.30 Ilepen HaneceHHEM Ha OCHOBAHWME NEPBOTO CNOM aAr€3MBAa NOBEPXHOCTH OCHOBAHUA
cHCLyeT IPOAYTE CHKAThIM BOIAYXOM.

3anpeinaercs HaHQCHTL aiIe3lWBET Ha 3aMEP3WHE I MOKPBIE MOBEPXHOCTH OCHOBAHMS.
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8.31 YcTanoBKY CUCTEMBI BHEIUHENO apMUPOBAHHS U3 KOMIIOZWTHBIX MATEPHANIOB CACAYCT
BBICIQJHATE TIPY TEMIIEpPATYpe OXpyxaromwel cpeasl B guamazodHe ot 5°C pmo 35 °C npu
Temrieparype GeTosa ocHoBanus Beitwe 5°C ¥ BRIGIE TeMIEpaTyphl TOYKH pocsl Ha 3 °C,

8.32 Tlocsie ykmaaxy IOCHEAHETO COS 3AEMEHTOR YCHIEHUS Ha MX [OBEPXHOCTH JOJDKEH
GBITH HAHECEH CITOH alre3uBa,

8.33 Bpems BBIACDKKY UL OTBEPIKAEHUS aJ(re3UBOB CIeAYET NPUMHMMATh HE MEHEE
24 vacos npu Temucparype Bemie 20°C M He MeRee 36 4acoB npd  Temmeparype
ot 5 °C go 20 °C.

8.34 AnTopHTM BHUIOTHEHUA paboT MO YCHIICHHUIO UK BOCCTAHORIEHHIO JKEIE3006 TOHHBIX
KOHCTPYKUMH — BHCHIHMM  apMUPOBAHMEM W3  KOMIJO3WTHBIX  MAaTEpHAIOB  NPUBEIEH
B NpuIoXeHuH b.

47




CI1 164.1325800.2014

IMpunoxenne A

OcHoBHBIEe OyKBeHHBIE 0003 HATLHUN

Yeunus 0T BHEWHUX HATPY30K B BO3XEHCTBHIL B NOTIepedIIOM ceeHUN 2/ICMenTa

M~ u3rubaroni MOMENT;
N — npononsyas cuia;
() — monepeyHast cuna,

Rbh Rbr,ser -

48

RS> RS.SC‘?’ -

R.s'w -
Rsc -

Ey-
E,—

Ep0, En0

£0
Epns £y~

Rpm Ry~

XapaKTepHCTHKH MATCPHATOB

HOPMaTHBHOE CONPOTHRICHNE BeTOHA 0CEBOMY CIKATHIO,

pacyeTuBle  COMPOTHBNEHUS OeToHa OCEBOMY CXATHIO RIS TpeledBHBIX
COCTOAMUH COOTBETCTBEHHO NEPBOHA W RTOPOH TPy,

HOPMATUBHOE CONPOTHBICHHE BCTOHA OCEBOMY PACTIKCHHUEO;

paCUYCTHRIE COMPOTUBICHHA OETOHA OCEBOMY PACTSUKEHMIO AT [IPEASIBHBIX
COCTOSILIKI COOTRETCTREHIIO TIEPBOW | BTOPOH 1Py,

PacYETHRIE CONPOTHBIEHUS CTANFBOR apMaTYPRl PACTAXKEHHIO NS NMPEASTbHBIX
COCTOSABUH COOTBETCTBEBHO MEPBOH U BTOPOH TPYNN;

pacyeTHOE CONPOTHBRICHNE MONIEPEYHON CTaNBHON apMaTypLl PACTAIKEHNIO,
PACUETHOE COINPOTHBIEHHUE CTANBHON apMaTypPLl OKATMIO IS [peaesbHbIX
COCTOSTHUH NEPBOH TPYNNL;

HavalbHEIH MOIys YIpYrocTd GeToHA MPH CXATHH 1 PACTIIKEHHM,

MOl YHPYTOCTH CTALHOH apMaTyphl,

NpelensEhle  OTHOCUTENBHEIE  AefOopMalMM  OETOHa COOTBETCTBEHHO IpH
PaBHOMEPHOM OCEBOM CXATHU H OCEROM PacTHKEHNH;

OTHOCHUTENBHBIE JePOPMALEH CTATBHOK apMaTyPbL IPH HATIPKSHAH, PABHOM Ry,
HOPDMATHBHOE M DaCHETHOE 3HAYEHW] MOAYAS YIPYTOCTH KOMIJO3HTHOTO
MaTeprana;

HOPMATUBHOE ¥  PaCyeTHOE COMPOTHBICHHMA PACTSKCHUIO  KOMIOZUTHOTO
MaTepHana;

pacyeTHOE 3HAYEHHE COMPOTHBJICHWA KOMILOIMTHOTO MarepHala DacTLKCHMIO
NpY pacyere MpoYHOCTH CEUCHUH, HAKTOHNETK K MPOAONBHOM OCH 3ISMENTa,
PacueTHOE 3HAYCHHUE NPEACTIBEBIX OTHOCHTCHBHEIX JieopMalni KOMIIO3HTHOIG
MATEPUAJIA (IPM PACTSIKCHHH,

I'eomeTpuvecKye XapaKTePHCTHICH

WIHpriHa TPAMOYTOJIBHOIQ CEUEHHs; WNMpHHEa pedpa TaBpOBOro W ABYTABPOBOIQ
CeYEHUIT;

IMPHHA TIOJKM TaBPOBOTO W ABYTABPOBOIO CEUEHHM COOTBETCTBENHO B
PaCTSHYTON M CKATOH 30HAX;

BBICOTA UPIMOYTOILHOIC, TABPOBOTC U ABYTABPOBOTO CEYCHUH;

BLICOTZ MOJNKH TaBpoOBOrG M JBYTABPOBOIO CEMEHMH COOTBETCTBEHHO B
PacTAHYTON ¥ CATOH 30HAX;
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PacCTOSHKE OT PABHONEHCTBYIOLIEH YCURWH B NPOAOABHOH CTaNbHON apMarype
Ao Onpxaifiuel rpaum ceueHny,

pafoyas BHICOTa CEUEHNMS, PABHAR COOTBETCTBEHHO A~ U A—a';

BBICOTA CXKATOH 20HLI OeToHa;

X
OTHOCHTEJILHAS BEICOTA CRATOU 30HEI 6CTOHa, paBHasg —

PacCTOgHNE MEX/LY XOMYTAMH, M3MEPEHHOE TI0 JUTHHE JIEMERTA,
IKCUCHTPUCHTET TPOAONLHOM cuAbl N  OTHOCHTERLHO {EHTPA  TAKECTH
NPUBEACHEHOTC CCUEHUS, OTIpERENIeMbIT ¢ yYeTOM yKasanul 4.2.0;

paccTOAnMs OT TOUKH NPUNONKEHNUA TPOAOALHON cuiul N 10 paBHOAEHCTBYOMEH
YCURHIH B apMATYPE COOTBETCTBEHHO SN 57,

NIOWANH CEYCHHM MTPOAOILHON CTARBHON apMaTypBL COOTBETCTBEHHO S H &
MICas BCero DETOHA B MONEPeUHOM CCUSHUY,

UTOMANE cedeHns OCTOHa CXKaToi 30HbI,

MIoWANb CEYeHIs OeTOHa PACTARYTOH 20HE;

TIOWAAL NPUBEIEHHOTC CeUSHHSs SNEMEHTA,

MOMEHT WHEPLUH TNPHBEJCHHOIO CEYSHUS INEMEHTa OTHOCHTEILHO €ro LEHTpa
TSOKECTH;

MIOUIALL CEHCHHS 1IPOIONLHOH apMaTyphl H3 KOMITO3WTHOTO MATEpHAana,
[IOIATh CSTEHd TOMEPEYHOro XOMyra U3 KOMITO3UTHOrO MaTepHarid;

MOMEHT COTIPOTHBNEHMS CEUSHIS 3IIEMEHTA I KpalHero pacTIHYTOrO BOJIOKNA,
BBICOTA HAKNEHKA JJOLICPEUHOTO XOMYTa H3 KOMITO3HTHOIO Marepuaa.
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Ilpnnowenue b

ANTOPUTM BHEINONHEHNS PAGOT MO YCRJIEHHI0 MM BOCCTAHOBICHHIO
MeNe300e TOHHLIX KOHCTPYKIMA BHEMIHUM AaPMAPOBAHUCHM H3 KOMITOZMTHBIX
MATepPHAJIOB

ﬂ MogroTosa NOBEPXHOCTH ]

YAANEHWE PaspyLeHHOro BeToHa i 3arpAZHEHWR, NPUHAHKE

betor LLIZPOX0BATOCTH NOBEPRXHOCTU, CINaXuBatne yrnos v obecnbinveaHue

KOHTPONL KAUECTBA NOBEPXROCTU. KOTE3UOHRE:A NMPOYHOCTL, BNAXKHOCTS
HANKYME HEPOBHOCTEN, TPELLUH W NPUIHEKOR KOPPO3UU

MaTEpMaﬂbl ANA CUCTEMBI BRELUHEIND apMKUpOBaHYA U3 KOMNOINTHbIX MaTepmanos]

MoAroTOBKS W DYMCTKA NOBEPXHOCTY MaTepMana)

3aroToBKa N0 Pa3mMepy W NPOBERKA HaMyMs AeheKToB]

—YCunerue KoOMNOINTHEIMK MaTepuanamm|

—— HareceHve agreavsa Ha SeToH]

——] Haretenue aareansa Ha NamMuHaTh|

] YcTanoeKa anemeHToB younexma|
L—{CeTku, xoncTol ¥ APYrHe TkaHble MaTepuansl|

—— HaHeceHue rpyHTOBKN WIv LUNAKIEBKA

I——1 Hanecerne cmonbl HA3KOH BAIKOCTY (NpaliMepHbit cn@

—ugaﬂosxa XONCTOB, CETOK W APYIIX TKaHbIX maregnanosl
—U‘lponmaa MaTepuana yocunedus (NoKpbIBaloLwmhi cnoi)_]

— KonTponb xauecTBa paboT (neped, BO BPEMs 1 NOcNe KX BLINONHeHun) |

KauecTeo NpuMernembIX MaTEPUanos (CTasaapTHLIR TECT MATEPMANOs CHCTEMD
BHELUHEr apMUPOBEHWA

KonTponk yenoeui paboTt (NpounocTs GeTOHa, HEPOBHOCTY, YCNoBUs
OKpYXAWER cpenbl v T.4.)

KOHTPOME KadecTsa BO BPEMA W NOCNE BuINONKeHwa pador (Hanpasnenne
APMUPOBAHWSA, NONOKEHWE, PA3MER, HEPOBHOCTHY, SAre3un, HanuIKe nycToT)

ﬂnenowme paGoTbl {no Heo6xonumocﬂ

3awuTa oT BO3ACHCTBUA NOBLILLEHHBIX TEMNEPATYD, OTKPLITOMO NNaMenw,
YNbTPAUONETOBOIO N3NYYERNn
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VIIK 624.012.45:678-419.8 T OKC 91.080.040

Kmoueppie choBa: DeTOHHBIE U KCHSI0GCTOHHEIC KOHCTPYKUWY, YCHUIEHHWEC, KOMIOIHTHLIC
Marepyaliel, pacderst no  QpoYHOCTH, 110 oﬁpasosaﬂmo TpEOIME MW Iio ,uec]lopmaumm,
KOHCTDYKTHBHEIC PEINCHH S
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Wzpauue opuransHoe
Croj opasun
CII 164.1325800.2014
Yenmenue sxel1e200eTOHHBIX KOHCTPYKIMH KOMIIOBUTHLIMY MaTepHARAMEI

Hpasuaa opoexrapoeanms

Ilogroronneno w nananuio GAY «PIC»
Ten.: (495) 133-01-57

Dopmar 60x84%, Tupax 50 3x3. 3axas MNe 0354/15.

Omnewamano ¢ QOQ wAnamimuxy
2. Mockea, yn. Knapor Lemkun, . {8, kopn. 3



Bunmannio nonsiosaTench
HOPMATHRRO-TEXHHYECKOH NOKYMEHTALAR B CTPOHTCIbCTBR!

B nepuon 2010-2014 rr. nposenena Maclurabras patora ro axtyanuwsauin CHull-os # paspabotrke

Csopos [paBruna No NPOEKTHPORAHHID 1 CTPONTENLCTRY.

OduunaibHbsle M3ZAHUR YKAZAHHLIX JOKYMEHTOB YNORHOMOUYEHO pacnpocTpaarts @eaepartsnoe
ABTOHOMHO® YyupewaeHne «PenepanbHuiil LEHTD HOPMMPOBARMA, CTAHAAPTH3ALMH M TEXHHYECKOM

QUEHKH COOTBETCTRMS B cTpONTENLeTBeY (DAY «PLIC»).

Konraxtel DAY «OLCx; (495) 133-01-57
E-mail; feoi@certif.org. Cadir: www.certif.org

Ha obnoxke oGpUUanbHOrO N3gadus NomKeH GoiTs Jorotun BAY «OLUCH.

I:"i 3akassl CCAYET HaNpPaBnATL No agpecy: 11931), r. Mocksa, a/a 19, @AY «DICy.

Hanmenopanue noxymenta

Homep sokymenra

CHull 11-7-§ [* Crponrecaberso 8 celicMuyecknx patioHax

CHull11-22-81 * KaMeHubie ¥ apMORAMERKBIE KORCTPYKUHH

CHull }1-26-76 Kposan

CHwulM 11-97-76 TeHcpaibHbe NNAHbI CEALCKOXOIAHCTBEHHBIX TPEANTPHATHR

CHul1 2.01.09-91 3aanus 1 cOOpYKEHUT Ha N0APaldaThiBAEMLIX TEPPUTOPHIX W NPOCAAOMILX TPYHTAX
CHul? 2.02.03-85 Caafinkic (ysaanens sl

CHuIl 2.02.04-88 Ocronanus ¥ pyHAAMEHTH HA BEYHOMCPUIBIX TPYHTAX

CHuIT 2.02.05-87 @ynaaMeHTsl MAIKH € AKHAMHYCCKUMHE HArPYIKAMH

CHull 2.03.04-84 DetonHble o aene300eTONHEIC KOHCTPYKUWY, TpPeARasHadeRHme ana pabotul &
YCNOBHAX BOIACHCTRES NOBLIEHHBIN H BBICOKMX TEMIEPATYp

CHull 2.03.11.85 Jausra crpoaTelibibIX KOHCTPY LM OT KOPpOIKH

CHull 2.03.13-88 tloawm

CHull 2.04.01-85* BuyTpennnii BOAONPOBOA W KAHAIKWIAUKS 2AAHKE

CHull 2.04.02-84* BogocHabkentie, HapysuHLIe CETH 1 COOPYIKEIHS

CHuIT 2.04.03-85 Kanamuzanya, Hapyible CeTH H CODPYIREHHA

CHinIl 2.04.12-86 Pacuer Ha npovnocTh ctansibix Tpyboipouonos

CHulT 2.05.02-85% ApToMOOHIILEBLIE AOPOTH

CHnull 2.05.06-85* Maructpanstisie Tpy0Onposoasl

CHull 2 05.07-91* TIpomblLine kKb TPARCIOPT

CHull 2.06.04-82% Harpyarn ¥ po3IeicTBHA Ha MEUPOTEXHUHECKNE COOPYIKENHA (BOJIHOBLIC, NEA0BLIE H
OT CYIOB)

CHull 2,.06.05-84* TTnoTHtSI H3 TPYHTOBBX MATEPHANOR

CHuIl 2.06.06-85 TThorunel Seronusie ¥ wene3ofeTo Ik

CHulT 2.06.08-87 BerouHsle K Kene300eronHLIC KOHCTPYKINE FREPOTEXHKYECKEX COOPyREH it
CHull 2.07.01-89% Tpagocrpontencerse. [Inannposka i 3acTpoiika ropeackux # CENECKHX NOCENOH K
CHulT 2.09.03-85 Coopykenus mpoMuILACHHBIX NPCINPHS i

CHulM 2.09.04-87* AaMANUCTPRTHBHBIC ¥ OBITOBLIC 3HARUS

CH#IT 3.02.01-87 3emasnnie COOPYKCHUL. OCHORARUA 1§ ByHAGMERTEI

CFIuTT 3.06.04-91 Mocrm 4 Tpy6nl

CHaull 11-02-96 Huxencpupie M3LICKatnl A CTPOHTESILCTEA, OCHOBHELE NOIOMEHHA

CHuIT 12-0)-2004 Opranuszauus CTpouTenherna

CHull 23-02-2003 Tennonan 2awmra 3nanui

CIFuil 23-03-2003 3amtra oT Lryma

CHull 30-02-97% [Tnanuposka W 3aCTpofixa TEPpHTOpHil CANCBOMNSCKUX (AAUNLBIX) OOLEIMHCHU
FPAKAAN, 3MA1IMH ¥ COOPYHEHHS

CHull 35-01-2063 3aanug #upe MROTOKBAPTHPHEIE

CHull 31-02-2001 Homa sicHiTule OJINOKRAPTHRIBIE

CHull 31-03-2001 TIpouzsoncTBSHHbLIE 3MaHUA

CHull 33-01-2003 Munporexnnueckue coopynenia. OCHOBHBIE IIOJIOKERHA

CHull 35-01-2001 JocTynHocTs 3naHuli 4 cOOpYKENyi 1T ManoMoGUABHEIX IPYIIT HaCeNEHHA
CHall 41-01-2003 Oronaenie, BEHTHARLUKT H KOHAMLUMOHMDOBARYE

CUlulT 41-03-2003 Tennosad usonaung 0Gopynosanks ¥ Tpybonposojios

CHuTl 42-01-2002 TasopacnpeaclHTENbIIbe CHOTCMBE {C KaMEHEiHem Nel)

CHuIT 52-01-2003 BeroHKbie 4 xene300eTorRRE KoHCTPpYKUHY, QCHOBRLIE NOMOKEHH

CHull 3.03.01-87 Hecyune 1 orpaxnadiuyge KoHCTPYRIHA

CHHuIT 3.05.01-85 BuyTpeiiike cAHHTAPRO-TEXHHIECKUE CHLTEMDI

CHull 3.06.03-85 AsTomoGKNBIEIR IOPOTH

CHull 3.06.07-86 Moctw v TpyGut. Tpasuna obcneposanuit u uemetanmit

CHull 111-42-80* MaructpanbHsie TpyGonpoBoak!

CHulT I1-11-77* JawmKTHnie coopyxeHua rpancanckoi oboponbt

CHull11-35-76 KotensHble yCTAHOBKY

CHull [1-58-75 2aexTpocTatLKk TEINOBLIE

CHuTT [1-94-80 TlonscmHbie ropHbte BeIpaloTiH

CHuTl 1i-108-78 Ckaansl CyxsX MRHEPANLHBIX YAOOPEHHE B XKMHUSCKUX CPSACTS 3ALUHTL! PACTEH

CIl14,13330.2014
CI15.13330.2012
CIi 17.13330.2011
CIT19.13330.2011
CI121.13330.2012
CI24.13330.2011
CIl 25.13330.2012
Cl126.13330.2012
Cr127,13330.201)

CIT 28.13330.2012
CIT 29.13330.2011
CI130.13330.2012
CIT31.13330.20{2
CIT32.13330.2012
CI133.13330.2012
CIT34.13330.2012
CI136.13330.2012
CI137.13330.2012
CI38.13330.2012

Cl139.13330.2012
CI140.13330.2012
CIT41.13330.2012
CIT42.13330.2011
CIT43.13330.2012
Crl44.13330.2011
CI145,13330.2012
CI1 46.13330.2012
CIT47.13330.2012
CIT48.13330.2011
Cl150.13330.2012
CI151.13336.2011
CI153.13330.201 }

CIT54.13330.2011
CIT55.13330.201
CIT 56.13330.2011
CI158.13330.2012
CN 59.13330.2012
CIT60.13330.2012
CT161.13330.2012
CH 62.13330.2011*
€11 63.13330.2012
CIT70.13330.2012
CIt 73.13330.2012
CIT 78.13330.2012
CIT 79.13330.2012
CIT 86.13330.2014
CIT 88.13330.2014
CI78%.13330.2012
CIT190.13330.2012
Cr191.13330.2012
Cl192.13330.2012




HaumeHoBaue HOKYMCHTA

e e

Homep noxymenra

CHuN 2.05.09-90 Tpameaiinuie v TpoaseAGYCHbIC NKIHHL

CHuN 2.06.07-87 Tloanopisic ¢Tennl, CYAOXC/AHBIC WAIO3LI, pHIBONPONYCKHBIE W PRIGO3AMTHLIE
COOPYNEHMS

CHull 2.06.09-84 TynHen® rujipoTexHuueckie

CHulM 2.06.14-85 3awusra ropHrx supadoTok 0T NOAISMKLIX K NOBEPXHOCTHLIX BOJ

CHull 2.10.02-834 3pamia ¥ TOMEIUCKRHMR AN9 Xpawedwa u nepepaloTkH CeNbCKOX03HCTREHHON
NPOIYKUHMY

CHull 2.10.03-84 XusoThoBOAYECKNE, NTHUEBOAMSCKUE W 3BEPODDAYECKHKE JUAHNS H TIOMELIEHYS
CHull 2.10.04-85 Tennvusl 9 napHifky

CHul 2.10.05-85 Tlpeanpustia, 3ZaHES K COOPYREHNMA MO XPaHEHUIO W UepepaloTKe 3¢pHa

CHi 2.11.82-87 Xonoauneuuicn

CHull 21-02-99* Croaurk astomolHnek

CHull 22-02-2003 Wisenepnas 3aumta  Teppiropnil, 3naenfi ¥ COOpyseHUHE OT ONACHLIX
recnorsvceknx npoucceos. OcloBHEE NONOAEHHA

CHu 31-06-2009 O6umecTee RELIE 3aanKsg W COOpyxerna (¢ nimenenneM Me 1)

CHul 32-01-95 Seneauric nopory konen | 520 v

CHull 32-02-2003 Merpononsrensl (¢ uaveneHnem Nol)

CHull 32-03-96  A»poaposbl

CHulM 32-04-97 ToHnenu Kene3nonoposKHLIE i ABRTOAOPOKHEIE

CHul 34-02-99 TlojzemHbic Xpadunniig raza, HEQTH ¥ NpoayKTos HX nepepaboriy

CH#ul 41-02-2003 Tenmozkic cetd

CHulT 2.05.13-90  HedrrenpoayKTonpeeoAsl, MPpoKIaILIRIEMBIE HA TEPPHTOPHU FOPOACE M JIPYTHX
HACEASHREIX YUKTOR

1 CHwl1 3.01 03-84 Mconesmuecckyc paborLl B CTPOHTEALCTEE

CHull 2.03.06-83 AnoMUHHEBbIE KORCTPYRUHH

CHulT 23-01-99% Crpoureibian KiumaToNorks

CI1 132.13330.2011 OBecnenciiue auTHTSPPOPHCTHICCKON 3AIEMIUEHIOCTH 3AaHKA H COOPYIRKEHUI.
Ofutie Tpedoranna npoeKTUPOBANKS

CTE133.13330.2012 Certs TpoBOAHOTO PAAHOBCLLAKNIS H CTIOBCIIEHHS B 3AAHWAX M COOPYMEHIAX

CIT 134.13330.2012 Curorest! JIELTPOCRAZY JABUMIT H COOPYMEHHH

CIT136.13330.2012 3nanka 1 coopymehna.  ODWWE  NOROKEHHA NPOCKTHPOBAIKA € YUETOM
JOCTYMHOCTH ANH MATOMOOUILHBIX PPYIN Hacefienua

CI137.13330.2012 3unan cpeia ¢ NNSKUPOBOUHKIMYM  INCMEHTAMH, AOCTYMIILIMHM  HHBANKIAM.
Mpasuna RPOCICTHPOBAHHA

CIT 138.13330.2012 OBuecTBEKASIE IRAHUA W COOPYHEHUR, NOCTYMHBE MaloMOOHILRLIM rpyNMam
Hacenenus, paBung npoexTHpoRAHA ’

CIT139.13330.2012 3pauna W moMellnendd ¢ MecTamu  TPyAd  ans umsankaon,  [pasuna
NPOCKTHPOBAHHS

CIT140.13330.2012 Nopopecwas  cpena. Ilparwia npoexrupoBsakus  ana  sanomoGWIKKLIX  Fpyno
naceneHusn

CIT 141.13330.2012 Yupewpenla cOLBATEHOe oBCHYRHBANHA MAROMOGHIBHEIX TpYDN HACEACHMUA,
IMpasrna pacuera 0 PAIMELIEHKA

CIT 142.13330.2012 3aanus neHTpos pecounannsalud. [1paguna nDOCKTAPORAKKS

CTT 143.13330.2012 Tomemenya aAng RocyroBol B HuIxyAsTYPHO-03NOPOBHTEILHOR AEATENLHOCTH
MBJIOMOGHALIEIX PPYIT Hacenenus. Iparnna NPpOEKTH pOBAHNS

CI 144.13330.2012 LenTprl  oTACNCHKS repraTpHueckora ofcyscupanig, [Tpasupa Rpockruposayns
CIT 145.13330.2012 Noma~-anrepHaTel. TIpasina BpoekTy poBaHis

CIT 146.13330.2012 MepoHTONOrHIECKHe LUECHTPE, JAOMa CECTPHHCKOrO yxopa, xocnwkcet Ilpasuna
IPOEKTHPOBANHS

CIT147.13330.2012 3pasmun ans yupescaenuli counanbioro obenyxupanns, [lpasiia pekoHCTPYKLUHH
CIT148.13330.2012 TToMewtiekust B yUPEXUICHBAX COUMBIBLNOND W MEARUHHCKOre obCiymuBanma.
paguna npoekTypobaHns

CIT149.13330.2012 PeabunuraiuoHHele  UEHTPLl AR fIeTSH W 1I0APOCTKOB ¢ OTPAHMYCHHBLIMA
BO3MOKHOCTAMM, TIPABWAR IPOEKTHPOBARMKA

CIt 150.13330.2012 NoMa-stHTEpHATE A AeTe-HHBANKAOB. [1paBUna NPoEKTHPOBaHNA

CIT 151.13330.2012 HinkeHepHble HILICKAWKS ANS PAIMEWEHHS, GPOSKTUPOBABUL W CTPURTSABCTBEA
ADC (B 2-x yacTax)

CIN 152.13330.2012 3ganus cyaoe obluei wpucaukuny, Npasina npoexTupoBaHna
CI1158.13330.2014 3nanun v mOMSILEHMS MEAMUKMHCKHX OpraHizauni. TIpasKaa ipoexTHposaHus

CIM 159.1325800.2014 CranemencsofeTOHHME NPGASTHLIE CTPOSHHA ABTOAOPWIKHEIY MOCTOBR, [Tparuna
pacyeTa

CI160.1325800.2014 3zanus n vomnnekcst MHOTOD Y KBKOHADRHEIE, [Ipapuna nMpoekTHPOBALHMS

CIT 163.1325800.2014 ICoRCTPYKUIK ¢ NPKMEHSHHEM MUIICOKAPTOHHEIX H FHTIICOSONOKHACTLIX JBICTON,
Tpaguna NMPOEKTHPOBAHUA K MOHTANA

CFT 164.1325800.2014 Youneune wene3oOETORMBIY KOHCTPYKUMH KOMTOIHWTHBIMH MATEPHANAMH,
MNpaskna npoekrupoBaiut

CHHN 2.01.51-90 HinxenepHO-TEXHHYSCKHE MEPOTIPUATIA NO FpakianCkolt oGopoHe
CI1228.1325800.2014 30aHKA ¥ COOPYHENHA CNCACTBCHHEIX opTaHes, [IpapKiia npoekTHPOBARMS

CTT 229.1325800.2014 JCenesobeToHMbE KOHCTPYKUUH TIOAIEMHLIX COOPYMEHUR H KOMMYHHKAUHH.
3alMTa OT KOpPPOInK

CIT98.13330.2012
CIT1061,13330.2012

Cr102.13330.2012
CIT103.13330.2012
Cr1105.13330.2612

Cr1106.13330.2012
C 107.13330.2012
CIT 108.13330.2012
CI1109.13330.2012
Cr1i3.13330.2012
CIT116.13330.2012

CI1 118.13330.20) 2%
CIT 119.13330.2012
Cr1120.13330.2012%
CIT 121.13330.2012
CI1122.13330.2002
CIT123.1333020)2
CT1124.13330.2012
CI1125.13330,2012

CI1126.13330.2012
CN 128.13330.2012
CN 131133302012
CIT 132.13330.2011
CIT133,13330.2012
CI134.13330.2017
CI1 136.13330.2012
CI137.13330.2012
CI1138.13330.2012
CIT139.13330.2012
CI1 140133302012
CI1141,13330.2012

CIT 142.13330.2012
CI1143.13330.2012

CI 144133302012
CI1145.13330.2012
Cr1146.13330.2012

CIT147.13330.2012
CIT148.13330.2012

CI1149,13330.2012

CIT150.13330.2012
CIT151.133302012

CI1 152.13330.2012
CIT158.13330.2014
CI1 159.1325800.2014

CIT 160.1325800.20 4
CIT163.1325800.2014

CIN 164.1325800.2014
CI1165.1325800.2014

CI1228.1325800.2014
CI1229.1325800.2014




