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B CII 52-104-2006* enecenvr usmenenus u OONOAHEHUS.
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BBEJAEHUE

Hactrosmmii CBox mnpaBwi pazpaboran B passutue CHull 52-01-2003 «beToHHBIE U
xKene300eTOHHbIe KOHCTPYKIUU. OCHOBHBIE MooxkeHus» B3ameH Coaa npasui CII 52-104-2006
«CraneduOpoOETOHHBIE KOHCTPYKIIUU.

C BBenenuem B aeiictBue Hacrosuero Coma mpasui npekpamaercs nercrsue CII 52-104-
2006.

CBox mpaBUI COACPKHUT PEKOMEHJAIMM ~TI0 TMPOCKTUPOBAHUIO CTaeduOpoOEeTOHHBIX
KOHCTPYKUHUI NPOMBILUIEHHBIX M TPAKIAHCKUX 3MAHUW M COOPYKEHUM W3 TSHKEIOro WU
MEJIKO3EPHUCTOTO OETOHa C MpPEeABAPUTEIbHBIM ~HaNpsHKEHUEM H 0€3 TpeABapUTEIbHOIO
HalpsHKEHUST CTEP)KHEBOM apMaTypbl, KOTOPbIe OOCCHEYMBAIOT BBHITIOJTHEHUE OO0S3aTEIBHBIX
tpeboBanuit CHull 52-01-2003.

Pemmennie o mnpumenenuun CBoaa NpaBUi MpPU -~ MPOSKTUPOBAHUHU CcTalerOpOOETOHHBIX
KOHCTPYKLMI KOHKPETHBIX 3AaHUI U COOpPYKEHHMIl OTHOCHUTCS K KOMIIETEHLIMH 3aKa3dhKka 0ObeKTa
WJIM MPOEKTHOM opraHu3zaunuu. B ciyuae npumeHeHus HacTosiiero CBoaa MpaBuIl TOJIKHBI OBITH
BBIIIOJIHEHBI BCE YCTAaHOBJICHHBIE B HEM TpeOOBaHUS.

Hacrosumit CBox mpaBui cienyeT npuMeHsaTb coBMecTHO ¢ CI1.52-101-2003 «beToHHBIE H
KeJIe300€TOHHBIC KOHCTPYKIIMK 0€3 MpeaBapuTeIbHOTO HamnpshkeHus apmarypei» u CIT 52-102-
2004 I IpenBapuTensHO HANPSHKEHHBIC JKEI€300€TOHHBIE KOHCTPYKIHUM.

Emnannsl Qusnveckux BeIMYHMH, NpuBelAcHHbie B CBOJE MpaBHII, BBIPAKEHBI: CHIIBI - B
HptoTOHaxX (H) niu B xunonsoToHax (kH); MTuHEHHBIE pa3Mepsl - B MM (I CEYSHH I ) HUTH B M (IS
AJIEMEHTOB HJIM UX YYACTKOB); HANIPSHKEHU S, COTPOTUBIICHUS, MOAYIU YIPYIOCTH - B METranacKasix
(MIlIa); pactipeneneHHble HArpYy3ku U ycuiaus - B KH/m v H/mwm.

CBoa mpaBu pa3zpaboTanu kKaHAUAAThl Texundeckux Hayk V.B. Bonkos, 3.M. Tazun; M. Hayu.
cotp. B.B. badexun (HUMXD um. A.A. I'BozneBa - unctutyr OAO «HULL «CTpouTensCTBOY).

CII 52-104-2006*
CBOJ ITPABIJI 11O TIPOEKTUPOBAHUIO 1 CTPOUTEJIBCTBY

CTAJIEOUBPOBETOHHBIE KOHCTPYKIINN
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STEEL FIBRE REINEORCED CONCRETE STRUCTURES DESIGN

Jlama eseodenus 2006-09-01
1 OBJIACTDH ITPUM EHEHUA

Hacrosumii Cox npasun (CII) pacmpoctpaHsieTcss Ha MPOEKTUPOBaHUE CTaNEePrOPOOETOHHBIX
KOHCTPYKIIUM 3[aHUNM U COOPYKEHUM pazIWyHOro HasHaueHus, npeaycMorpeHHbix CHull 52-01,
BBITIOJIHSIEMBIX M3 TSDKEJIOTO MJIM MEJIKO3EpHUCTOro OeTOHa-MaTpHUIlbl KJIAacCOB MO MPOYHOCTU HA
cxkarue ot B20 g0 B60, apmupyembix cranbHoM (uOpoBoil apmatypoil (¢pulpoii), B TOM 4ucCie B
COYETAaHUHU CO CTAIILHON cTepKHEBOM apMmaTypoit kiaccoB A, B u K mo CHull 52-01.

[Tonoxenuss CBoAa mpaBui PACIpPOCTPAHSIIOTCS Ha MPOEKTUpOBaHUE cTaledruOpoOETOHHBIX
KOHCTPYKLMI 0€3 MPEABAPUTENIBHOIO U C IPEIBAPUTEIIbHBIM HATSHKEHUEM (Ha YIIOPbI) CTEPIKHEBOU
apMaTypbl U 3KCILUIYaTUPYEMBIX B KIMMaTHYECKUX yCIOBUsAX Poccuu, B cpere ¢ HearpecCUBHOM
CTETIeHbIO BO3/IEHCTBUSL, TIPH CTAaTUYECKOM JICHCTBUU HATPYy3KH.

Ilpu mpoekTupoBanuu craneguOpoOETOHHBIX KOHCTPYKIUN THJIPOTEXHUYECKUX COOPYKEHUH,
MOCTOB, MOKPBITUM aBTOMOOMJIBHBIX JOPOT, a3pOJAPOMOB U APYIUX CHEHHAIbHBIX COOPYKEHHI
cleyeT coONmoJaTh TakKe TPEOOBaHUSI COOTBETCTBYIOIIMX HOPM U pEKOMEHJAIlMU Ha
IPOEKTUPOBAHME 3TUX BUJIOB KOHCTPYKLMI U COOPYKEHUI.

Pexomenmanuun  CII  pacnmpocTpaHsioTcss Ha  NPOEKTHpOBaHUE  CTalepuOpOOETOHHBIX
KOHCTPYKIIHH, apMHUPYEeMbIX CTAIBHOW (PHOpOi, ykazaHHOU B mojpaszaene 5.2 Hactosmero CIT u
BBIITYCKAEMOM 110 TEXHUYECKUM YCIIOBUSIM, TPUBEIACHHBIM B NPUJIOKEHUU B.

2 HOPMATHUBHBIE CCBIUIKHA

B nacrosiem CBojie mpaBUJT UCIIONB30BAHBI CCHUIKMA Ha CIEAYIOIIME OCHOBHBIE HOPMATHUBHBIE
JIOKYMEHTBI:

CHull 52-01-2003 beToHHBIE U 5ke71€300eTOHHbIE KOHCTPYKIIMU. OCHOBHBIE TTOJIOKEHUS

CII 52-101-2003 beronHble U Kene300€TOHHBIC  KOHCTPYKUHHU 0€3 MpeABapUTEIBHOTO
HaIpsHKEHU S apMaTyphbl

CII 52-102-2004 TIpenBapuTelbHO HAMPSHKEHHBIE KEI€300€TOHHBIE KOHCTPYKLIUH

['OCT 13015-2003 Wznenust >xene300eToHHbIE u OETOHHBIE sl cTpouTenbcTBa. OOume
TeXHU4eckue TpedoBanus. [IpaBuiia npueMKu, MapKupOBKU, TPAHCIIOPTUPOBAHUS U XpaHEHUS

I'OCT 27751-88 HaaeXHOCTh CTPOMTENbHBIX KOHCTPYKHUW U oOcHOBaHUN. (OCHOBHBIE
MIOJIOKEHUS 10 PACYETY.

Jpyrue HopMaTUBHbBIE U PEKOMEHJaTeIbHbIE TOKYMEHTBI, CChIJIKM Ha KOTOPbIE HCIIOIb30BAHbBI B
HacrosmeM CII, mpuBeaeHb! B puiiokeHuu B.

3 TEPMUHBI U OITPEAEJTEHUSA

B nacrosmem CBojie paBuil UCMOJb30BaHbl OCHOBHBIE TEPMUHBI U onpeneiaeHus no CHull 52-
01, CII 52-101, CII 52-102 u npyrdM HOPMaTUBHBIM M TEXHUYECKUM JIOKYMEHTaM, Ha KOTOpPbIE
MMEIOTCSI CCBUIKU B TEKCTE, a TAKKE IPUBEICHHBIEC B IPUJIOKEHUH A.

4 OBIIIME YKA3AHUA
4.1 OCHOBHBIE ITOJTOKXEHUSA

4.1.1 CraneguOpoOeToH sBIAETCS Pa3HOBUAHOCTBIO IUCIIEPCHO-aPMUPOBAHHOTIO JKeI€300eTOHa
(CHull 52-01, mpuiioxxerue B) M M3roraBimBaeTcs M3 THKEIOTO MM MEJIKO3EPHHUCTOrO OCTOHA
(GeToH-MaTpuIla), B KOTOPOM B KaueCTBE apMaTyphl UCIOIB3YIOTCS CTalbHbIE (PUOPHI, TUCIEPCHO U
pPaBHOMEPHO pacmpeneieHHbIe 1Mo 00beMy 6eToHa. CoBMecTHas paboTa 0eToHA U CTAIBHBIX (GUOP
obecrieunBaeTcs CIEIMJICHUEM IO WX MOBEPXHOCTHU, aHKEpOBKOW (MOpbI B OeTOHE 3a CUET ee
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MEePUOANYECKOTO MPOQuIIsi, KPUBU3HBI B TPOJOJBHOM M TIONIEPEUYHOM HAMPABJICHUSAX, 4 TaKKe
HaJu4YneM aHKEepOB Ha KoHIIax (Guop.
4.1.2 CraneguOpobeTOHHBIE KOHCTPYKLHH MO BUAY apMUPOBAHUS PACCMATPUBAIOTCS KaK:

(¢ ubpodeToHHBIE - TIPU PACYSTHOM aAPMUPOBAHUU TONBKO (GUOpaMu, pPaBHOMEPHO
pacrpeaeaeHHbIMU 110 00BbEMY JJIEMEHTA;
KOMOMHUPOBAHHO APMHMPOBAHHbIE - TIPU HX PACUYETHOM COBMECTHOM apMHUPOBAHUHU

CTAIBHBIMU (UOpaMU M CTATILHOM CTEPIKHEBOW apMaTypoOu.

4.1.3 CramedubpobeToHHbIE KOHCTPYKIIMU JOJDKHBI OBITH OOeCmedeHbl C TpedyeMoi
HAJI)KHOCTBIO OT BO3HUKHOBEHHUSI BCEX BHJAOB IpPEAEIbHBIX COCTOSIHMI pPacdeToM, BBIOOpOM
IOKa3aTenel KadecTBa MaTepuUaloB, Ha3HAYEHHEM pa3MEpOB U KOHCTPYHMPOBAHHUEM COINIACHO
ykazanussm CHull 52-01 u Hacrosimero CBoga mpaBuil. [Ipu 3TOM HOJKHBI OBITH YYTEHBI
TEXHOJIOTUYECKHE TPCOOBAHUS IO HM3TOTOBICHUIO KOHCTPYKLHH, COOMIOAEHBI TpeOOBaHUS IO
DKCILTyaTalluy 3JaHUI M COOPY)KEHUM, a TarKke TpeOOBaHUS IO 3KOJIOTMH, YCTaHABIMBAEMBIE
COOTBETCTBYIOIIMMH HOPMATHBHBIMU JOKYMEHTAMHU.

4.1.4 Ilpumenenue  cTanepuOpOOCTOHHBIX KOHCTPYKIMH B CpeAax C arpecCUBHBIM
BO3JIEMICTBMEM Ha KOHCTPYKHMH U3 OETOHAa W JKeNe300€TOHA [OMYCKAeTCsl MPHU BBHINOJHEHUHU
TpeboBanui, yctanoBiaeHHbIX CHull 2.03.11 u nactosumm CII.

4.1.5 BbiOOp KOHCTPYKTMBHBIX pelleHuil cTaneduOpoOETOHHBIX KOHCTPYKUMM —ciexyer
INPOU3BOAUTE MCXOAS U3 TEXHUKO-OKOHOMUUYECKOM I1€1€CO00pa3HOCTH IPUMEHEHHUsI TaKMX
KOHCTPYKLIIMI B KOHKPETHBIX YCIOBHUSAX CTPOMTEILCTBA C Y4ETOM MAaKCHUMAaJIbHOIO CHMXKEHMS HX
MaTepuano-, TPYAO-, SHEPrOEMKOCTU U CTOMMOCTH, C YYETOM IOBBIIIEHUS JIOJTOBEYHOCTH U
YBEITMYEHUSI MEXPEMOHTHOIO pecypca KOHCTPYKLUMN.

4.1.6 CranedpubpoOeTOH pPEKOMEHAYETCS ~MPUMEHSATh JUIsl W3TOTOBJEHUS KOHCTPYKIHMH, B
KOTOpbIX Hambosee 3(PHEKTUBHO MOTYT ObITh - MCIIONb30BAHBI CIEAYIOIME €ro TEXHUYECKHUEe
IPEUMYILECTBA 10 CPABHEHUIO € TPAAUIIMOHHBIM GETOHOM U KeJ1€300€TOHOM:

- TOBBIIIEHHBIE  TPEUMHOCTOMKOCTb, yAapHas IPOYHOCTb, BS3KOCTb  Pa3pyILECHHUS,
M3HOCOCTOMKOCTh, MOPO30CTOMKOCTh, COMPOTUBJICHNE KABUTAIUH;

- IOHMKEHHBIE yCcaJlKa U MOJI3y4eCTh;

- BO3MOJKHOCTb HCIIOJIb30BAHMSI TEXHOJIOTMYECKU ~ Oojiee 3(PPEKTUBHBIX KOHCTPYKTUBHBIX
pellleHn, 4YeM MpH TPaAJAMLIHOHHOM CTEP)KHEBOM AdPMHPOBAHHMH, HAlpUMEp TOHKOCTEHHBIX
KOHCTPYKLIMH, KOHCTPYKLHI 0€3 CTep)KHEBOW pacnpeennuTeNbHol, KOCBeHHOW WM MONepedHon
apMaTypbl;

- IIOHMKEHHBIE TPY03aTPAThl HAa apMaTypHbIe padoThI;

- TIOBBIIIEHUWE CTEMEHU MEXaHW3allMd M AaBTOMAaTU3allMM TIPOM3BOJCTBA KOHCTPYKIHUH,
HanpuMep B COOPHBIX TOHKOCTEHHBIX OOOJIOUKaX, CKIAJKaX, peOpUCTBIX IUIMTaX IMOKPHITHH U
NEpPEeKpPBITUH, COOPHBIX KOJOHHAX, OajKaX, MOHOJMUTHBIX JHHUIAX ¥ CTEHAaX EMKOCTHBIX
COOpPYXEHUH, JOPOKHBIX U a3POJPOMHBIX TOKPHITUSAX; MOHOJUTHBIX IJIMNTaX OCHOBAHUS I0Ja
IPOMBIIUIEHHBIX U OOLIECTBEHHBIX 3aHU;

- BO3MOXXHOCTb INPHUMEHEHMS HOBBIX, 0Oo0Jiee MNPOU3BOAUTENBHBIX IPUEMOB (HOPMOBAHUS
apMUPOBAHHBIX KOHCTPYKIMU, HampuMep, TOPKPETUPOBAHHE, MOTUO CBEXKEOTPOPMOBAHHBIX
JMCTOBBIX N3NNI, POIMKOBOE IIPECCOBAHUE U JIP.

4.1.7 Ilpu BBIOOpE KOHCTPYKTUBHBIX pEIICHUN CTane@uOpOOETOHHBIX KOHCTPYKIMU CIeayeT
YUUTBIBATh METOJbl MX W3TOTOBJICHHS, MOHTaXa M YCJIOBHS SKCIUTyaTtanuu. Qopmy U pa3mepsl
CEUEHUH DJIEMEHTOB cJeayeT NpPUHUMATh HCX0Ad U3 Hauboliee TOJHOTO Yy4eTa CBOMCTB
ctaneduOpoOeToOHa, BO3MOKHOCTH 3aBOJCKOIO MEXaHM3MPOBAHHOTO M aBTOMATHU3UPOBAHHOIO
M3TOTOBJIEHHUS], yI00CTBA TPAHCIIOPTUPOBAHHUS U MOHTAXa 2JIEMEHTOB U KOHCTPYKIIUH.

4.1.8 Crane¢uOpoOeTOHHBIE  KOHCTPYKIIMM  MOTYT  HM3TOTaBIMBATHCS  Pa3TUYHBIMU
TEXHOJOTMYECKUMHU IPUEMAMU: IPEIBAPUTENIBHBIM IPUTOTOBIEHUEM CMECH B 3aBOJICKUX YCIOBUSX
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UM B OETOHOCMECHUTENSIX HA CTPOUTEIBHOM OOBEKTE, YIIIOTHEHUEM C MTOMOIIBbIO BUOPUPOBAHUS U
BAKyyMHUPOBAHMS, PpOJMKOBBIM (OPMOBAHMEM M IPECCOBAHHMEM, TOPKPETUPOBAHUEM U
HEeHTPUPYTUPOBAHUEM.

4.1.9 Tlpu npoexrupoBaHuu craneGuOpPOOETOHHBIX KOHCTPYKIHUM CIEAyeT PYKOBOJICTBOBATHCS
oOUmMMU TIOJOKEHUSIMH U coOmoAath pacueTHble TpeboBanust CHull 52-01, CHull 2.03.11 u
Hacrosmero CIL

4.1.10 Cranedpubpoberon 6e3 KOMOMHHPOBAHHOTO apMmupoBaHus (puOpodeToH, cMm. 1. 4.1.2)
PEKOMEHIyeTCs IPUMEHSTh B 3JIEMEHTaX KOHCTPYKIIMH:

paboTaoMX MPEUMYIIECTBEHHO Ha yAapHble HAarpy3kKd, CMSTHE, UCTHpPAaHUE, BO3AECHCTBHE
KaBUTAllUU;

paboTaonMXx HPEUMYLIIECTBEHHO Ha CXKaTHe IPHU PACIOJIOXKEHUHU IMPOJOJIbHON CXKUMAIOLICH
CHJIBI B IIpejieax NOMEpEeYHOro CEYeHUs JIEMEHTA;

B OCTaJIbHBIX CIIydasx paboTalolMX Ha CKaTHe MPHU PACHOIOKEHUH MPOJOIBHOW CHKUMAIOLIEH
CHJIBI 32 MpeAesaMHu NOMEPEeYHOro CEeUeHHUs dJIEMEHTa, a Takke padoTalonmMXx Ha U3rM0, KOTAa UX
paspylieHle He MPEACTaBIISAET HEOCPEICTBEHHON ONacHOCTH /IS KU3HU JII0/IeH, UCIIPaBHOCTH U
COXPaHHOCTU O00OpPYIOBaHHUS, T.€. B CIIydasiX YJKOHOMUYECKON OTBETCTBEHHOCTH KOHCTPYKLIUN MPHU
1enecoodpasHocTy (GuOPOBOTO APMUPOBAHHUSL.

4.1.11 B KOHCTpYKUMSX M O3JEMEHTaX, IOABEPKEHHBIX ACUCTBUIO KPYTAIIMX MOMEHTOB,
PEKOMEHIyeTCSl TPUMEHATh TOJIBKO ~cTane@uOpoOeTOHHBIE B3JIEMEHTh € KOMOMHUPOBAHHBIM
apmupoBanueM (cm. 1. 4.1.2).

4.1.12 Pacuer craneduOpoOETOHHBIX KOHCTPYKIIMI 1O MPEAEIbHBIM COCTOSIHUSIM BBITIOJIHSIETCS
[0 QHAJOTUHU C PACUYETOM KEJIE300€TOHHBIX U apMOIIEMEHTHBIX KOHCTPYKIUN C YUETOM pacueTHBIX
XapakTepuCTUK cTaneduOpoOeToHa B COOTBETCTBUU C IMOJOXKCHUSMH pa3ieioB 4 - 7 HACTOSIIETO
CIL

[o mokazarensiM MpOYHOCTHU I OETOHA-MATPHUIIBI IPUHSTHI KIacChl OETOHA B COOTBETCTBUHU CO
CHull 52-01.

4.1.13 Cratuueckuii pacuer craneduOpoOSTOHHBIX KOHCTPYKIIUM B BUJIE 000JOUYEK U CKIAIO0K
CJIelyeT BBITTOIHSATH KaK TOHKOCTEHHBIX MTPOCTPAHCTBEHHBIX KOHCTPYKIIUM.

4.1.14  CranedpubpoOeToHHbIE = KOMOMHHPOBAHHO .~ dpPMUPOBAHHBIE  KOHCTPYKUHHU  C
NpEeIBAPUTEIBLHBIM  HANpPSHKEHUEM  CTEP)KHEBOW  apMarypsl  CleqyeT MpPOEKTUPOBAaTh B
coorBercTBUU C TpeboBanusmu CHull 52-01, CIT 52-102 u AONOJHUTEIBHBIX YKa3aHUU
Hacrosero CIL

4.1.15 TIIpu pacuere crane@uOpPOOETOHHBIX  KOHCTPYKIMH  CPEOHIOK  IIJIOTHOCTH
craneuOpodeToHa AOMYCKAeTCsl MPUHUMATh PABHOM

- 2500 kr/m> JUTSL TSDKEJTOTO O€TOHA-MaTPHIIHI,

- 2400 xr/m3 JUTSL MEJIKO3EPHHUCTOTO O€TOHA-MaTPHILHI.

I[Ipu HeoOxomMMOCTH MOXET TPUHUMATECS OoJee TOYHOE | 3HAYEHHE TUIOTHOCTH
craneuOpobeToHa, onpenenseMoe ¢ yuetoM ykazanuii nim. 4.1.17 u 5.1.1 wacrosunero CI1.

4.1.16 Copepxxanne ¢ubOpoBoii apmarypel (pacxon ¢uOpel) B~ eauHUIlE O0BEMaA
ctaieuOpodeToHa OmpeAemnseTcsl pacueToM B COOTBETCTBUU C TPEOOBAHUAMHU K ero (PU3HKO-
MEXaHMYECKUM CBOWCTBAM, HAa3HAYAEMbIM U3 YCIIOBHHW MPUMEHCHHS W TPEOOBAHUI HACTOSIIIETO
CIL

4.1.17 B pabounx 4epTekax KOHCTPYKIIUH U3 cTaneuOpoOeToHa B ciydae HEOOXOAMMOCTH

KpOME MapKHpOBKH (uOpsl u ee TpebyeMoro comepskaHus (pacxoma (uoOpsr) B 1 M

ctaneuOpoOETOHHON cMecH TPUBOIATCS  TpeOOBaHUS K  TEXHOJOTUYECKHM  IpUeMaM
W3TOTOBJICHHUS, 00eCIIeurnBaIONMM TpeOyeMblie CBOCTBA cTaneguOpoOeToHa.

4.2 OCHOBHBIE PACYETHBIE TPEBOBAHUSA
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4.2.1 Pacuersl craneuOpoOETOHHBIX KOHCTPYKIUM CleayeT MPOU3BOAUTH B COOTBETCTBHH C
TpeboBanusamu . 6.1.1 - 6.1.10 CHull 52-01 no npenenbHbIM COCTOSIHUSIM, BKIIOYAIOIM:

- MpeAeNibHbIE COCTOSHHUS TMEPBOM TIpynmnbl (IO MOJHOW HENPUTOAHOCTH K SKCILTyaTalluH
BCJIE/ICTBYE MTOTEPU HECYIIEH CIIOCOOHOCTH);

- HpefesibHbIe COCTOSHUS BTOPOW TIpynIibl (IO HEMPUTOAHOCTH K HOPMAJIbHOM ASKCILTyaTalluu
BCJICJICTBHE ~QOpa30BaHUsl WJIM YPE3MEPHOTO PACKPBITUS TPEIIMH, MOSBICHUS HEAOMYCTUMBIX
nedopManuit u_ap.).

PacueTs! 110 NpenesnbHBIM COCTOSIHUSAM IIEPBOM IpymIbl, coiepxkanmecss B Hacrosmem CII
BKJIFOYAIOT PACYETHI IO MPOYHOCTH, 1O MPEACTbHBIM YCUITHSIM.

Pacuersl 1o _mpenenbHbIM COCTOSIHMSM BTOPOM Tpymibl, cojepkammecss B Hacrtosimem CII,
BKJTIOYAIOT pacueThl IO PACKPHITUIO TPEIIMH U 1O JeGopMaIiisim.

4.2.2 Pacyer MO IMpEAeIbHBIM COCTOSHHUSAM KOHCTPYKIHMHM B LIE€JIOM, a TAaKXKE OTICIbHBIX €€
AJIEMEHTOB  CleyeT, Kak- NpaBUJIO, NPOU3BOAUTH [UIsl BCEX CTaAMM - UW3TOTOBJIEHUS,
TPaHCHOPTUPOBAHMS, BO3BEAEHUSI W OKCIUIyaTallMW; IPU O3TOM pACUYETHBIE CXEMbl JOJKHBI
OTBEYATh MPUHATHIM KOHCTPYKTUBHBIM PEILICHUSIM.

4.2.3 Pacuersl cTanierOpOOETOHHBIX KOHCTPYKIIUNA HEOOXOAMMO, KaK MPaBUIIO, IPOU3BOAUTH C
Y4€TOM BO3MOKHOTO 00pa30BaHusl TPEUMH U HEYyNpYrux aedopmaruii B 0eToHe U apMaType.

Omnpenenenne ycunuii u jAedopMaiuii OT pa3IMYHBIX BO3JACHCTBUN B KOHCTPYKIUSIX U B
oOpa3yeMbIX MMM CHCTEMax 3JaHUH M COOPYKEHHUH cleayeT NpPOU3BOJUTH [0 METoJaM
CTPOUTEITFHON MEXaHWKH, KaK MPABHUJIO, C yIETOM (M3HYECKON U TeOMETPUYECKON HEIMHEHHOCTH
paboThI KOHCTPYKIIUA.

4.2.4 [lpy npOEKTUPOBAHUU CTANCPUOPOOCTOHHBIX KOHCTPYKIHUM HAIEKHOCTh KOHCTPYKLIHH
YCTaHABJIMBAIOT PAcu€TOM IIyT€M HCIOJIb30BaHM sl pACUETHBIX 3HAYEHUU HArpy30K U BO3/ACUCTBUI,
pacUeTHBIX 3HAYEHUN XapaKTepUCTUK MATEPUAJIOB, OMPEAEISAEMbIX C IOMOIIBIO COOTBETCTBYIOIIMX
YaCTHBIX KOA(MPUIIMEHTOB HAIEKHOCTH IO HOPMATUBHBIM 3HAYCHUSAM OSTUX XAPAKTEPUCTHK C
Y4ETOM CTENEHHU OTBETCTBEHHOCTH 3JaHUM U COOPYKEHUN.

HopmatuBHbIe 3HAaYeHUsT Harpy3oK M BO3ACHCTBUM, KOI(PPUIIMEHTOB  COYETaHUH,
KO3(DpUIIMEHTOB HAJEKHOCTH MO Harpyske, KO3(QOUUMEHTOB HAAEKHOCTU 110 Ha3HAUYEHUIO
KOHCTPYKLHH, a TakkKe MOJpa3/ie]IeHue HArpy30K Ha MOCTOSIHHBIE U BPEMEHHbIC (UIUTENbHbIE U
KpaTKOBpeMeHHbI€) MpuHUMaroT cornacHo CHull2.01.07.

4.2.5 Ilpu pacuete 371eMEHTOB COOPHBIX cTalleuOpOOETOHHBIX KOHCTPYKIIMI Ha BO3/EHCTBUE
YCUJTUH, BO3HUKAIOIMX MPHU UX MOJbEME, TPAHCIOPTUPOBAHUN M MOHTa)Xe, Harpy3Ky OT MaccChl
AJIEMEHTOB CJIeAyeT NPUHUMATh C KOI(PPUIIMEHTOM IUHAMUYHOCTH, paBHBIM: 1,60 - mipu
TpaHcnoptupoBanuu; 1,40 - mpu moabeme u MoHTaxe. Jlomyckaercsi ipuHUMaTh 0ojiee HUBKUE,
000CHOBaHHBIE B YCTAHOBJICHHOM IMOpPSAKE 3HAYeHUS KOA(DPUIIUEHTOB NUHAMHUYHOCTH, HO HE
Hmke 1,25.

4.2.6 IIpu pacuere 1Mo mpoyHOCTH cTaNeuOPOOESTOHHBIX AJIEMEHTOB KOHCTPYKIIUI Ha el CTBUE
CKUMAIOIEH IPOJOJBHOM CHJIBI  CIEAYeT YYUTBIBATH CIydalHBIA JKCLHEHTPUCUTET e,

MIPUHUMAEMbIN HE MEHEE:

1/600 auHBI S7IEMEHTA WIJIH PACCTOSIHUS MEX]TY €r0 CEUYCHUSIMU, 3aKPETIJICHHBIMI OT CMEIIICHU S,

1/30 BBICOTHI CCUCHUS,

10 mmM.

JIns BJIEMEHTOB CTAaTUUYECKA HEOMPEICIMMbBIX KOHCTPYKIMN 3HAUYEHWE OSKCHEHTPHCHUTETA
IPOAOJIBHOM CUJIBI OTHOCUTENIBHO LEHTPa THKECTH IMPUBEJCHHOIO CEUEHUS e IPUHUMAIOT
PaBHBIM 3HAYEHUIO DKCLHEHTPUCUTETA, IOTYYEHHOIO U3 CTATUYECKOTO PAacueTa, HO HE MEHEE €.

JUIs 3JIEMEHTOB CTAaTUYECKU ONPENEIMMBIX KOHCTPYKUHMM 3KCUEHTPUCUTET €j NPUHUMAIOT

PaBHBIM CYMMC SKCIHICHTPUCHUTCTOB - U3 CTATUYCCKOI'0 pacucTa KOHCTpYKIlI/Iﬁ u CﬂyqaﬁHOFO.
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4.2.7 K tpenmHoCTOMKOCTH cTasieOpOOETOHHBIX KOHCTPYKIUM MPEIbIBISIOTCS TPeOOBAHUS
COOTBETCTBYIOIIMX KaTETOPUI B 3aBUCUMOCTH OT YCIIOBUH, B KOTOPHIX OHU pabOTaloT, U OT BUJA
[IPUMEHSEMON apMaTyphl:

MIepBas KaTeropus - He IOMyCKaeTcsi 00pa3oBaHue TPEIIMH;

BTOpAast KaTETOpPHUSl - JIOMYCKAETCsl OrPaHWYEHHOE 110 UIMpPUHE,
IPOJOKUTEIABHOE PACKPHITUE TPEIIMH.

4.2.8 Kareropuu TpeOOBaHUM K TPEHIMHOCTOMKOCTH CTaleuOpOOSTOHHBIX KOHCTPYKIHH B
3aBHUCHUMOCTH -~ OT YCJIOBUM HMX paboThl M BHUJA apMaTypbl, a TaKKe BEJIUYUHBI MPEIEIBHO
JIONTYCTUMOM HHMPUHBI PACKPBITHUS TPELLMH MPUBEIEHBI B Ta0M. 4.1.

HCTIPOOOJDKUTECIBHOC U

Tabnuna 4.1
Karteropuu tpeboBaHMii K TPEUIMHOCTOUKOCTU CTanePuOpPoOETOHHBIX
KOHCTPYKIMH U IPENENIbHO A0y CTUMAasi INUPUHA dppe] U deped, MM,
PACKPBITHS TPEIIHMH P apMUPOBAHUA
KOMOWHUPOBAHHOM
Yenosust paboThl d1eMEHTOB CO CTEPKHEBOH CO CTEpKHEBOH CO CTEPKHEBOU
KOHCTPYKIHH apMaTypoH KJlacCcoB | apMaTypoil KmaccoB | apmaTypoi
CbI/I6pOBOM* A240 (A-I), A300 (A-| A600(A-IV), A800 | xmaccor A 1000
1), A400 (A-ITI, [(A-V)u ot Bp1200 no| (A1-VI), Bp1500
A400C), B500 (Bp-1, (Bp1400 (Bp-II), K1400 (Bp-II) u K1500
B500C) (K-7) n K1500 (K-19) (K-19)
OJIEMEHTSI:
C MoNHOCTBIO pacTAHYTHIM WM yacTuaHO| - IlepBas Bropas IlepBas [IepBas
CXKaTbIM CEUECHHEM: acre1 = 0,05
BOCIIPUHMMAIOIIUE JIaBIICHUE Apacn =0,03
KUIKOCTEM WM Tra3oB, a TaKke
JKCIUTyaTUpyeMble B TpPYHTE HIDKE
YpPOBHS TPYHTOBBIX BOJ WM TpPH
cinaboarpeccuBHOM CTENEeHU
BO3JICHCTBUS Cpeibl HA OETOH
OkcrulyaTupyeMble B OTalulMBaeMblY — Bropas Bropas IlepBas IlepBas
30aHUAX C OTHOCUTEIIbHOM BIAXHOCTBIO| dpp1 = 0,05 Aere1=0,1
BHYTPCHHETO BO3/lyXa IOMCLICHHH BBINIE| g .. =0,03 dpper = 0,05
75 %, a Tarke Ha OTKPHITOM BO3IyXe U B
HEOTAIUIMBAEMBIX 3JAaHUSX B yCIOBHSIX
YBIQKHEHHS aTMOC(EPHBIME OCaIKaMH, |
TaKoKe IKCIUTyaTUPYEMBble B TPYHTE BBILIE
YPOBHS IPYHTOBBIX BOJI
Okcmyatupyemble B oTalumMBaeMmbly — Bropas Bropas Bropas ITepBas
3JaHUAX C OTHOCUTENBHOM BNAXHOCTBIO| dppe = 0,07 Aerel = 0,15 Acrel = 0,07
BHYTPCHHETO BO3lyxa momemenus ot 60 g.,.., =0,05 Agrer =0,1 Agpen = 0,05
g0 75 % Ha OTKPBHITOM BO3IyXe H B
HEOTAIUTMBACMBIX 3aHHAX MPU HAIHYUY]
3aILUTHI KOHCTPYKIMH 0Tl
CHCTEMATUYECKOTO BO3JIEHCTBUS
aTMOC(EPHBIX 0CAJIKOB WM OT BBITIAJCHUS]
KOHJIeHCcaTa
DKcrulyaTupyeMble B OTaluliBaeMbly  Bropas Bropas Bropas Bropas
3MaHUAX C OTHOCHUTEJBHOM BIAXHOCTBIO| dppe = 0,15 el =0,2 Acre1 = 0,15 aere1 = 0,05
BHYTPEHHETO BO3Ayxa moMelnieHus a0 60) Appen = 0,1 Appen = 0,15 Aepen =0,1 Agpen = 0,03
% W TpU OTCYTCTBHH BO3MOXKHOCTH|
CUCTEMAaTHYECKOTO YBJIaXXHEHHS
KOHCTPYKIIMH KOHJIEHCATOM Wiy
aTMOC(EpPHBIMH OCATKAMH
* [Mpumenenne Topko GUOPOBOTO ApMUPOBAHUS JIOITY CKASTCS IPHU CIIENHUATEHOM 000CHOBAaHUH.
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5 MATEPUAJIBI IS CTAJIE@ MBPOBETOHHBIX KOHCTPYKIIUH
5.1 BETOH
INoka3zaTesin kKayecTBa 0 TOHA M MX IPUMEHEHHUeE NPU NPOe KTUPOBAHUHU

5.1.1 - Jna craneduOpoOESTOHHBIX KOHCTPYKIIUHM, TPOCKTUPYEMbIX B COOTBETCTBHH C
TpeOoBaHusamy Hactosmero CII, B kauecTBe O€TOHA-MATPHUIIBI CIEAYeT IPEIyCMAaTPUBAThH

KOHCTPYKIJAOHHBIH TSDKEIBIA OCTOH cpeHell mioTHocTH oT 2200 kr/M® mo 2500 kv’

BKIIIOUNTEIFHO MM MEIKO3EPHUCTBIM OETOH cpemHeld TIoTHocTH He MeHee 2200 K/MS,
cootBercTByrolme LOCT 26633.

[IpenycmaTpuBaercss MpUMEHEHUE MEIIKO3EPHUCTOTO0 OETOHA Ha IUIOTHOM IECKE C MOIYJIEM
KPYITHOCTH BBIIIE 2, IOABEPTHYTOTO €CTECTBEHHOMY TBEPACHHUIO WUJIM TEIJIOBOM 00paboTke mpu
aTMoc(epHOM JTaBJICHUH.

5.1.2 OcHOBHBIMH TOKa3aTeNIMU KauecTBa OETOHA, YCTAaHABINBAEMBIMHU MIPU MPOCKTUPOBAHUH,
SBJISIFOTCSL:

Ki1acc OETOHA-MaTPUIIBL 1O TTPOYHOCTH Ha cxatue B;

K1acc IO TMPOYHOCTH ~HA ~OCeBOE pacTskeHWe By (HasHaualoT B cCiydasx, Korma oJTa

XapaKTepUCTUKa UMEET IJ1aBEHCTBYIONICE 3HAUCHUE U €€ KOHTPOJIUPYIOT Ha MMPOU3BOJICTBE);

Mapka Mo MOpo3ocToMKocTH F ' (Ha3HayaroT Jyisi KOHCTPYKIIMM, MOJABEPraeMbIX ICHCTBUIO
MOMEPEMEHHOI0 3aMOPaXUBaHUs U OTTalBaHUS);

Mapka 1o BOJIOHENpOoHHUIIaeMOCTH- W (Ha3HA4yaloT JJisi KOHCTPYKUHH, K KOTOPBIM MPEIbIBISIOT
TpeOOBaHUS OTPAHUUYEHHUS BOJOTTPOHUIIAEMOCTH ).

Knaccel 6eroHa-MaTpuilbl o MPOYHOCTH Ha cxkatue B m oceBoe pacTshkeHue By oTBewaror

3HAUEHUIO TApaHTUPOBAHHOM MpouHOCTU OeToHa-matpuilsl, MIla, ¢ obecrieuennocThio 0,95.
5.1.3 Jlnsa craneduOpoOETOHHBIX KOHCTPYKIIMU CIEAYeT MpPEeaycMaTpuBaTh OCTOHBI-MATPHUIIBI
CJIEYIOIIMX KIacCOB U MapoK:

KJTacCOB IT0 MMPOYHOCTH Ha CXKATHE:
B20; B25; B30; B35; B40;
B45; B50; B55; B60;

KJIaACCOB I10 HpO‘{HOCTI/I Ha 0OCEBOC paCTH)KeHI/IeI
B/0,8; Br1,2; Bf1,6; B£2,0;
Bs2,4; Bf2,8; Bf3,2;

MapOK I10 MOPO30CTOMKOCTH
F50; F75; F100; F150;
F200; F300; F400; F500;

MapoK MO BOJAOHETPOHUIIAEMOCTH :

W2; W4; W6; W8; W10; W12.

Jlommyckaercss TNpUMEHEHUE OeToHa-maTtpuilbl 0Oojiee  BBICOKAX KIACCOB U MAapoOK,
npeaycmoTpernHbix CHull 52-01 npu cooTBETCTBYIOIEM 000CHOBAHHU.

5.1.4 Bozpact cranedubpobeToHa, OTBEUAONMK €ro KiIacCy MO IMPOYHOCTH -HA CXKAaTHE
(TPOEKTHBIN BO3pacT), HA3HAYAIOT IPH MPOSKTUPOBAHUH MCXOJI U3 BOBMOYKHBIX PEalIbHBIX CPOKOB
3arpykKeHusi KOHCTPYKIIUM TPOEKTHBIMU Harpy3kamu. [Ipu OTCYyTCTBUM 3TUX JaHHBIX KITacC OeToHa-
MaTpUIlbl YCTAHABIMBAIOT B BO3pacTe 28 CyT.

3HayeHUE OTIMYCKHOW MPOYHOCTH OETOHA-MAaTPUIIBl WU CcTaneguOpoOeTOHa B 3JIEMEHTax
COOpHBIX KOHCTPYKIIM cieayeT HazHadath B cooTBeTcTBUU ¢ [OCT 13015 u cranmaptamul Ha
KOHCTPYKIMH KOHKPETHBIX BUJIOB.
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5.1.5 Jns craneduOpoOCTOHHBIX KOHCTPYKIHH PEKOMEHIyeTCsl, KaK MPaBHJIO, MPUMEHSTh
O0eTOH-MaTpHIly Klacca Mo MPOYHOCTU Ha cxkartue He Hixke B20. [IpumeHenue O6eToHa-MaTPHIIbI
001€€ HI3KOTOo Kacca JOJKHO ObITh 0OOCHOBAHO.

5.1.6 »Mapxy craneduOpoOeTOHAa MO MOPO30CTOMKOCTH HAa3HAYalOT B 3aBUCHMOCTH OT
TpCOOBAHMI, TPEHBIBISEMBIX K KOHCTPYKIIUSAM, peXKUMa UX OKCIUIyaTalldd U YCIOBUU
OKpYKaloIleil Cpeibl.

JIns Haa3eMHBIX KOHCTPYKIIMM, TMOJABEpraéMbIX aTMOCHEpPHBIM BO3JCHCTBUSIM OKPYXKAIOILECH
cpe/ibl IPU PacUeTHON OTPHULIATENIbHON TeMIepaType Hapy:KHOTO BO3/yXa B XOJIOJHBINA MEPUO]T OT
munyc 5 °C go munyc 40 °C, npuHUMaOT MapKy O€TOHA-MaTPHUILIBI IO MOPO30CTOMKOCTUA HE HHUXKE
F75, a npu pacdeTHOI TeMiieparype HapyKHOTO Bo3ayxa BbIle MUHYC 5 °C B yKa3aHHBIX BBIIIE
KOHCTPYKIIHSX MapKy O€TOHA-MaTPHIIbI IO MOPO30CTOMKOCTH HE HOPMHUPYIOT.

B ocranpHBIX Cciydasix TpeOyemble Mapku OeTOHa-MaTpUIBl 1O MOPO30CTOMKOCTH
YCTAaHABJIMBAIOT B 3aBUCHMOCTH OT HA3HAYECHUS] KOHCTPYKIIMM M YCIOBUM OKPYXKAIOIIEH CpeJbl
COTJIaCHO JAPYIrMM HOPMATHMBHBIM JIOKyMEHTAM.

5.1.7 Mapky craneduOpoOeTroHa MO BOJOHEMPOHUIIAEMOCTH HAa3HAYAIOT B 3aBUCHUMOCTU OT
TpeOOBaHUMN, TMPEIBABISEMBIX K KOHCTPYKIHUSAM, peXKUMa UX OKCIUIyaTalldd U YCIOBUH
OKPYXKAarOILEH Cpebl.

JIist Hal3eMHBIX KOHCTPYKIIWM, TOJBEPraeéMbIX aTMOC(QEpHBIM BO3ACUCTBUSM TPH PacueTHOUN
OTPHULATEIBHON TeMIepaType HapykHOro Bo3ayxa Bbimie MUHYC 40 °C, a Tarke M HApyKHBIX
CTEH OTalUIMBaeMbIX 3IaHWK MapKy = craneduOpoOeTOHAa TI0 BOJOHENPOHHUIIAEMOCTH HE
HOPMHPYIOT.

B ocrampHBIX criydasx TpeOyemble Mapku craneguOpoOeToHa MO BOJOHENPOHUILIAEMOCTH
YCTaHABJIUBAIOT 10 CHELUAIBHBIM YKa3aHUSIM.

HopMaTuBHBIE M pacuyeTHbIE 3HAYE HUS XapPAKTEePUCTUK 0e TOHA-MATPUIIbI
Hopmamuenvie 3nauenus npouHocmusix xapakmepucmux 6emona-mampuyvl

5.1.8 OcCHOBHBIMH MPOYHOCTHBIMU XapaKTepUCTUKaMH  O€TOHA-MaTPHUIbl  SBJISIOTCS
HOpPMaTHBHbIC 3HAYCHUSI:
- COTIPOTHUBIICHUSI OCEBOMY CIKATHIO Ry, p;

- COIPOTHUBIICHUS OCEBOMY PACTSDKEHUIO Ry, p.

HopMaTuBHBIE 3HAUEHHS COMPOTHUBIICHHS OCTOHA-MATPHUIILL-OCEBOMY CXKATHIO (IIPU3MEHHAs
MPOYHOCTh) U OCEBOMY PACTSDKEHHIO (TPU Ha3HAYCHUU K1acca O€TOHA-MaTPHUIILI IO TPOYHOCTH Ha
CKaTue) MPUHUMAIOT B 3aBUCHUMOCTH OT KiIacca OeTOHa-MaTPHIIBl 1O MPOYHOCTH Ha cxkatue B
cornacuo taoum. 5.1.

[lpy Ha3HaueHWu KiIacca OETOHA-MATPUIIBI MO TPOYHOCTH HA OCEBOE pacTsikeHue By

HOPMATUBHBIC 3HAUYCHHA COIIPOTHUBJIICHHUA 6CTOHa—ManI/IHBI OCCBOMY. .. paCTsLKCHUIO Rbt,”l

OPUHUMAIOT DPAaBHBIMH YHCIOBOM XapaKTepUCTHKE Kiacca OETOHa-MaTpUIIbl Ha OCEBOE
pacTsDKeHHUE.

Pacuemmnuie 3nauenus NPOYHOCMHBIX XaApAaAKmMepucmuKk 6em0Ha-Mampuubl

5.1.9 PacueTHble 3HaU€HUs CONPOTUBIIEHUSI OETOHA-MAaTPHUIbl OCEBOMY CXKATHIO Ry U OCEBOMY
PACTSKEHUIO Ry, ONpeAenstoT 1o GopMyliam:

EA 5.1)
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Yor (5.2)

3HaueHUs KOI(PPUIIMEHTAa HAIEKHOCTH MO OETOHY-MaTpHIle TMPU CKATHU YpH TPUHUMAIOT
paBHBIMU:

1,3 - mis mpenenbHBIX COCTOSHUM MO HECYIeH cocoOHOCTH (TIepBas Ipymia);

1,0 = a1t MpenenbHbIX COCTOSTHUM IO AKCIITyaTallMOHHOW MPUTOJHOCTH (BTOpas TpyImiia).

3HaueHust KOOPPUIIHEHTA HAICKHOCTH 10 OETOHY-MaTpHIlE TIPH PACTSHKCHUU 7Yy PUHUMAIOT
PaBHBIMU:

1,5 - nis mpeaenbHbBIX COCTOSHUM 10 HECYIEH CITOCOOHOCTH MPH Ha3HAYCHUH Kiacca OeToHa-
MaTpPUIIbI IO MPOYHOCTU HA CIKATUE;

1,3 - s mpeaenbHbIX COCTOSIHUI 1O HecyIled CnoCOOHOCTH MpU Ha3HAaYeHUH Kilacca OeToHa-
MaTpULbI 0 MPOYHOCTH HA OCEBOE PACTSKEHUE;

1,0 - nisg npenenbHBIX COCTOSHUN MO YKCILTYyaTallHOHHOM MPUTOIHOCTH.

PacyeTHble 3Ha4EHUS COPOTUBIIEHUS OETOHA-MATPUILLL Ry, Ry, Ry, ser, Ry ser (C OKpyIIIEHHEM)
B 3aBHCHMOCTH OT Kjlacca OE€TOHa-MaTpPUIlbl MO MPOYHOCTH HAa CXKATHE M OCEBOE PACTHKEHUE
MPUBEJICHBI: NIl TIPEIEIbHBIX COCTOSIHUM TEPBOM TPYIBI - COOTBETCTBEHHO B Tabm. 5.2 u 5.3,
BTOPOM TpyIIsl - B TaOM. 5.1.

Tab6auma 5.1
HopmaTuBHbIE 3HAYEHNS COMPOTHBIEHUS OETOHA-MATPHIIBI R}, , U
Rpt,n M pacueTHbIC 3HAYEHUSI CONPOTUBIICHHS OETOHA-MATPULIBI JUIS
By conpotusienus beron-matpuna TPE/CIbHBIX COCTOSIHUI BIOPOH IPYIIIBL Ry, gop U Rpy 5o, M1la, ipn
Kjacce OeTOHa-MaTpHULbl IO IPOYHOCTH Ha CKATHE
B10/| B15 | B20 | B25| B30 [ B35 | B40 | B45 [ B50 | B55 | B60
Cxatue oceBoe| Tsoxensiit ul 7,51 11,0 150 18,5 22,0| 25,5| 29,0 32,0 36,0 [ 39,5 [ 43,0
(mpu3MeHHass TPOYHOCTS )| MEJIKO3EPHUCTHIH
Rb,n u Rb,ser
Pactsokenne oceBoe Ry, , ufTo xe 0,85 1,10 | 1,35 [ 1,55 1,75] 1,95] 2,10| 2,25 | 2,45| 2,60 | 2,75
Rbt,ser
Tabnuna 5.2
PacueTHble 3HaUEHUS COMPOTUBIICHUS OE€TOHA-MATPHULIBI IS
npeJeabHBIX COCTOSTHUI epBoi rpynmnsl Ry u Ry, Mlla, npu xinacce
Bug conpotusnenus beron-marpuna
OeTOHA-MAaTPHIIBI IT0 MPOYHOCTH Ha CXKATHE
B10 | B15| B20 | 1325 B30 | B35| B40 | B45 [ B50 | B55 | B60
CxxaTne oceBoe| Tsoxenprit ul 60| 85| 11,5(14,5]17,0}.19,5{22,0] 25,0 27,5 30,0 | 33,0
(mpusMeHHass TPOYHOCTH)MENIKO3EPHUCTHIN
Ry
Pactsxenue oceBoe Ry, To xe 0,561 0,751 0,9 | 1,05] 1,15 1,30( /1,40 ] 1,50 1,60 | 1,70 | 1,80
Tabnuma 5.3
PacueTHbIe 3HAUYCHHUS COPOTUBIICHUS OSTOHA-MATPHIIBI TS
MIpeJeTbHBIX COCTOSIHUM NepBOM rpynnsl Ry, Mlla, npu kinacce
Bun conpotusnenus Beton-matpuria
OeToHa-MaTpUILIbI [10 MPOYHOCTH HA OCEBOE PACTIKEHUE
B;0,8 B, 1,2 B,1,6 | B;20 | B;24 | B;28 B;3,2
Pactsxkenue oceBoe Ry, TspxenpIin uf 0,62 0,93 1,25 1,55 1,85 2,15 2,45
MEJKO3EPHUCTBIN

5.1.10 B HeoOX0AMMBIX CIyYasx pacueTHBIC 3HAUCHHS MPOYHOCTHBIX XapaKTepUCTUK OeTOHa-
MaTpUIIBl YMHOXAIOT Ha cleayounme KodpOUIHEHTHl YCIOBUU pabOThl Ypj, YIUTHIBAIOIIE
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0COOCHHOCTH paboThl OeTOHAa-MaTpUIlBl B KOHCTPYKUMH (XapakTep Harpy3kd, YCIOBHS
OKPYXKAIOIIeH Cpebl U T.1.):

Yb1 - 18 crane@uOpoOETOHHBIX KOHCTPYKUMH, BBOJMMBIM K pacueTHbIM 3HAYCHUSIM
CONPOTUBIECHUN R, U Rp, W yIUTHIBAIOUMHA BJIMAHME JUIMTENBHOCTU JEHCTBUSA CTaTUYECKOM
Harpy3Ku:

vp1 = 1,0 ssnipu HENPOAOMKUTENBHOM (KPAaTKOBPEMEHHOM) NIEHCTBUU HATPY3KH;

vh1 = 0,9 - mpu TpOIOIKUTENHHOM (JTUTETLHOM) ICMCTBUU HATPY3KH;

Ybh3 - s CranedruOpoOCTOHHBIX KOHCTPYKIUM, OETOHUPYEMBIX B BEPTHUKAIBHOM ITOJIOKCHHHU
OpU  BBICOTE - CIIOSi  OETOHMpPOBaHUS CBBIEE 1,5 M, BBOJUMBIM K pacueTHOMY 3HAUEHUIO
COIpoTUBIEHUS OeToHa Ry, Yp3 = 0,85.

Biusinue nmonepeMeHHOro 3aMOpaXMBaHUs U OTTaWBAHUS, a TAKKE OTPUIIATEIIBHBIX TEMIIEPATYP
YIUTBIBAIOT KOA(hdUIIMEHTOM yciaoBUi paboThl OeToHa yYp4 < 1,0. JIns HaA3eMHBIX KOHCTPYKLIMH,
MOJIBEPracMbIX aTMOC(EPHBIM BO3ACHCTBUAM OKPY)KAIOUIEH Cpebl MPU PACUETHOW TeMrmepaType
HapYy)XKHOTO BO31yXa B X0JIOAHKIN nepuog muHyc 40 °C u Bbllle, IPUHUMAIOT KOADPULHEHT Yp4 =
1,0.

B ocranbHbIX ciydasx 3Ha4€HUs KO3(PpUIIMEHTa MPUHUMAIOT B 3aBUCHUMOCTH OT Ha3HAYECHMS
KOHCTPYKUHH U YCIOBUHM OKPYKAKOLIEN CpPEbI.

Hedhopmayuonuvie xapakmepucmuxu 6emoHa-mampuyol

5.1.11 OcHoBHBIMH JehOPMAIMOHHBIMH XapaKTePUCTUKAMU OETOHA-MaTPHIIbl  SBJISIOTCS
3HAYCHUS:

- TpEeIeNbHBIX OTHOCUTEIBHBIX nAedopmanuii OeToHa-MaTpUIIBl MPHU OCEBOM CHKATHU H
pacTspkeHUuH (TIpU OJHOPOAHOM HAMPSHKEHHOM COCTOSIHUM O€TOHA-MAaTPHIIBI) €hp U €pto;

Ha4aJIbHOI'O MOAYJIS yIpYyrocTu Ep;

KOO (purMenTa (XapakTepUCTUKK) NON3Y4ECTH-Op cr

Kod(punmentTa nonepeuHoi repopmannu 6eTona-mMaTpuibl (koddpuuunenta [yaccona) vy, p,

kod(purmenTa MMHEWHON TemnepaTypHoi AegopMauni 6eToHa-MaTPHUILBI O py-

5.1.12 3HayeHus HpeleNbHBIX OTHOCUTENBbHBIX Ae(opManuii OGeToHa-MaTpulbl MPUHUMAIOT
paBHBIMHU:

IIPU HENPOJOJKUTEIBHOM 1€ CTBUM HATrPy3KU:

€po = 0,003 - mpu 0CEBOM CKATUM;

epto =0,00015 - mpu oceBOM pacTsHKEHHU;

MIPU TIPOJIOJDKUTEIFHOM JEHCTBUM HATPY3KH - MO TaOMd. 5.6 B 3aBUCHMOCTH OT OTHOCUTEIBHOMN
BJIAJKHOCTH OKPYXKAIOILEH CpeJibl.

5.1.13 3HaueHuss HAYAJILHOTO MOJYJIS YIPYrOCTH OETOHA-MAaTPHUIIBI MPU C)KATUHM M PACTSDKEHUHN
MPUHUMAIOT B 3aBUCUMOCTH OT KJacca OETOHa-MaTpHUIIBl MO MPOYHOCTH Ha CxkaThe B COTIacHo
Tabm. 5.4.

[Ipy TpoOAOTKUTETEHOM NEUCTBUM HArpy3Kd 3HAYCHUS HAYAIBHOTO MOMY/s  AedopMariuii
0eToHa-MaTPHIbl ONPENENSIOT Mo GopMyIie

R
1+Di.r=' (53)

TIE Op ¢ - KOODYUIMEHT MON3YyUECTH, IPUHUMAEMBIN COTIAcHO 1. 5.1.14.

5.1.14 3unavenuss Kod(QUIHMEHTA NON3Y4ECTH OETOHA-MATPULBL () cp TPUHUMAIOT = B
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3aBHCHUMOCTH OT YCIIOBUM OKpYyXarolei cpenbl (OTHOCHTENBHON BIAKHOCTH BO3[yXa) M Kiacca
OeroHa. 3HaueHUs KOI(PPULMEHTA TMOJA3y4ecTH OeTOHA-MaTpullbl NpUBEAEHBI B Tabm. 5.5
Hacrosero CIL

Tabnuira 5.4
3HaveHUs] HAYaIbHOTO MOy Jisl YIIPYTOCTH GETOHA-MATPHIIBI IPH CIKATHU U pacTspkeHun Ep,
berou MIa-1073, MIpH KJIacce OETOHA-MATPHIIBI IO MPOYHOCTH Ha CIKATHE
B10 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60
TsorenbIit 19,0 240 | 27,5 30,0 32,5 34,5 36,0 37,0 | 38,0 | 39,0 39,5
Menko3epHUCTBII 16,5 20,5 22,5 24,0 | 26,0 27,5 28,5 - - - -
Tabmnuna 5.5
OtHOCHTETbHAS 3HaueHus K05 pUIUEHTA TIONBYYECTH @) (- IPH KJIACCE OETOHA-MATPHIIBI 110 IIPOYHOCTH HA
BJIQYKHOCTH BO3/IyXa cHKaTHe
OKpyKarome cpempl, %o |~ B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
Beite 75 28 24 2,0 1,8 1,6 1,5 14 1,3 12 1,1 1,0
40-75 39 3.4 2,8 2,5 2,3 2,1 1,9 1,8 1,6 1,5 1,4
Hinke 40 5,6 48 40 3,6 32 3,0 2.8 2,6 24 22 2,0

Mpumeuyanne - OTHOCHTENLHYIO BIQKHOCTh BO3IyXa OKpYyKarolmei cpempl mpuHumatrorT mo CHwull 23-01 kag
CPEHIOI0 MECSYHYIO OTHOCHUTENbHY 0 BIIAXXHOCTh HanOO0JIee TEIUIOTo MecsIa sl paifoHa CTPOUTEILCTBA.

Tabmuma 5.6
OtHOcuUTeNbHAS OtHOCHUTENBHBIC e OpMAali GETOHA-MaTPHLBI IIPU MPOIODKUTEIFHOM JEHCTBHY HATPY3KH
BJIIAJKHOCTB B03[[yxa IIpH C)KAaTHU Ipu pacTAXKCHUN
OKpYIKalomIeH cpe/pl,
% £p0'10° £p2°10° 8b1,red'103 ep10°10° ep10° €prl ,red'103
Beimre 75 3,0 42 24 0,21 0,27 0,19
40-75 34 4.8 2,8 0,24 0,31 0,22
Huoxe 40 4.0 5,6 34 0,28 0,36 0,26

IIpumeuyanue - OTHOCHTENBHYIO BIQXKHOCTh BO3IyXa OKpy»Karomei cpempl mpuHumaroT mo CHwull 23-01 kag
CPEIHIOI0 MECSYHYIO0 OTHOCUTENbHY O BIQXKHOCTb HarOoJjiee TeIloro- Mecsua il pailoHa CTPOUTEIbCTBA.

5.1.15 3nauenune kod3(duuneHta mnomnepeuHoi aedopmaiuu OeTOHA-MaTPHUIBI JOMYCKaeTCs
npuHUMATh vy, P = 0,2.
5.1.16 3nauyenue kodppuLHEHTa TUHEHHOW TeMIlepaTypHOUl JedopMmannu OeTOHa-MaTpPUIIbI

npu u3MeHeHnu temieparypsl o MuHYyC 40 °C o nmroc 50 °C HpuHMMAIOT Oy = 1-107 °oCL.

5.1.17 Tlpu HeOOXOAMMOCTH B pacyeTax XapakTEPUCTHKM OCTOHa-Marpuubl Ep, Ep 1 U opy
MOTYT 3aMEHSThCS COOTBETCTBYIOIIMMH XapaKTepUCTUKaMHU cTanedubpobeToHa, ompenesseMbIMU

1o cieayoumMm GopMyrnam.
HavanbHelil MOZynb ynpyroctu craneuodpoderona Efp onpenensercs o gopmysie

NormaCS 4.x® (NRMS10-16269)

Eg=Ep(1 - ) + Egify.

3HaucHus KOO(PPUIMEHTA JMHEHHON TemnepaTypHol aeopmannu cranedubpodeToHa ofpy

ompeneNsoTes mo Gopmyre

afpr = op(l - ufy) + agpfy.

IIe Oy - Kod(GdUIUNCHT THHEHHOH TeMIIepaTypHO! AeOopMallii CTalH, IPHHUMACMBIi PaBHBIM
0,000012 npu Temrnieparype B nuanazone ot MuHyc 40 °C no miroc 50 °C.
B dopmyrax 5.4 u 5.5 pfy - koadpunneHT GrOpOBOro apMUPOBAHUSL 110 00BEMY.
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5.2 APMATYPA
IToxa3aTe i KayecTBa apMaTyphbI

5.2.1% Jlna ¢ubpoBoro apMupoBaHusi CTanepuOpPOOETOHHBIX KOHCTPYKUUNA HPUHUMAETCS
cTasnbHas (pubpa:

- (pescpoBaHHas U3 CTATBHBIX CIIs00B, BhITyckaemas 1o TY 0882-193-46854090;

- pe3aHHas M3 CTAIbHOIO JINCTA, BblMyckaemas mo 1Y 0991-123-53832025 u TY 1276-001-
70832021;

- pyOneHHas U3 IPOBOJIOKH, Bbimyckaemasi mo TY 1211-205-46854090, TY 1221-002-95751815
uTY 1276-001-56707303.

[lpumenenue CTajsibHOW (QUOpPHI APYrUX BHUJIOB M MapOK MOXET OBITh JOMYIIEHO MPHU
COOTBETCTBYIOIIEM OOOCHOBAHUH MO COTJIACOBAHUIO ¢ pa3zpadboTunkoM Hactosiero CII.

5.2.2* Koadpduiuent ¢udbpoBoro apmMupoBaHusi 1Mo o0beMy (OTHOCUTEIbHOE MO 00BEMy
coziepxkaHue CTanbHOi (GuOpsl B 00beMe craneuOpoOeToHa) Lify YKasblBaeTcsi B IPOCKTHOM

JIOKYMEHTAIINU Ha U3JETHE, KOHCTPYKIIUIO HIIH COOpYKeHue u3 cranedudpodeToHa.

5.2.3 CrepxHeBasg apmarypa is KOMOMHHUPOBAHHOTO apMUpOBaHUs cTaleduOpoOeTOHHBIX
KOHCTpYKIUH (cM. 1. 4.1.2) npuHUMaAETCS B COOTBETCTBUM C peKOMEHAauusaMu nojapasnena 5.2 CI1
52-101 u nmogpazaena 2.2 CII 52-102.

HopmaTuBHBIe U pacyeTHbIe 3HAYEHUSI XapaKTePUCTHK apMAaTYpbl
Duoposas apmamypa (pubpa)

% .

5.2.4* HopmaTuBHBIE W pacUeTHbIE XapaKTEPUCTHKU CTaJIbHOU (UOPHI Rin, Reser, Ry
MPUHUMAIOTCS MO Tabu. 5.7 B 3aBUCHUMOCTH OT Buja (puOpOBOI apMaTypbl U PAacUETHOM TPYMIIbI
IIPEAEIBHOTO COCTOSIHUS.

Tabauma 5.7%

HopmartusHbie Kosppunment
COTMPOTHBIICHUS HAJIeKHOCTH TI0 PacueTHbie
pacTDKeHHIo Ry, U bubpoBoit apmaType CONPOTHUBIICHUS
pacdeTHbIC Yf1pH pacyere PacTSDKEHUIO
No .. Bun hpubpoBoii apmaTypsl CONPOTUBIICHUSA KOHCTpyKumii o | puOpoBOi apmMaTyph
pacTKEHUIO IS HpPeeIbHBIM JUIA TIp e IeNbHBIX
MpeneabHbIX COCTOSIHUMN COCTO THUSM COCTOSIHHI TTepBOH
BTOPO# Ipy bl Ry gep, HepBOM BTOpOU rpymnmbl Ry, MIla
MIla TPYIIBEL | [PYIIbI
1 |®ubpa cranpHas, (ppe3epoBaHHAs U3 600 1,20 1,00 500
cias100B, otBeuaromas TY 0882-193
46854090
2 |®Dubpa cTampHas, pe3aHHas U3
CTaJbHOTO JIUCTA:
tuna FIBREX, otBeuaromast TY 0991
123-53832025, COOTBETCTBEHHO U3
CTaJ1 KJIACCOB 110 IPOYHOCTU!
1 460 1,05 1,0 440
2 550 1,05 1,0 520
3 640 1,10 1,0 580
otBevarommas TY 1276-001-70832021,
COOTBETCTBEHHO M3 CTAJIM KJIACCOB IO
IIPOYHOCTHU:
1 400 1,05 1,00 380
2 450 1,05 1,00 430
3 550 1,10 1,00 500
4 700 1,15 1,00 610
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5 800 1,15 1,00 700
3" |®ubpa cranpHas, pyOlneHHas U3
MPOBOJIOKHU:
oreevaromag 1Y 1211-205-46854090,
MapokK:
XEHJUWKC (HENDIX) 1050 1,10 1,0 950
MUKCAPM (MIXARM) 1100 1,05 1,0 1050
®UBEKC (FIBAX)-1/50 950 1,10 1,0 860
®UBEKC (FIBAX)-1,3/50 820 1,10 1,0 750
TBUHOJIDOT (TWINFLAT) 1150 1,10 1,0 1050
otBevarormass TY. 1276-001-56707303,
tna « MUKA C» mapoxk:
DACk 30/0,5 1200 1,10 1,0 1000
DAO 50/1,0 1000 1,05 1,0 950
DAO 60/0,75 1050 1,05 1,0 1000
DA Ck 60/0,75 1050 1,05 1,0 1000
otBeuaromas 1Y 1221-002-95751815
TIpY TUaMeTpe:
o1 0,5 MM 10 0,8 MM 850 1,05 1,00 810
» 0,85 MM » 1,2 MM 720 1,10 1,00 655
» 1,25 MM » 1,6 MM 690 1,15 1,00 600

PacuetHoe conmpotuBneHue GpuOpbI pacTHKEHUIO IS TPEACTbHBIX COCTOSHUN TTepBON U BTOPOH
Tpyiit Reu Ryger ONPENEISCTCS MyTeM AETCHUS HOPMATHBHOTO COPOTHBIICHHUS Ha KOd(h(HIMCHT

HaJICKHOCTH 110 (rOPOBON apMarype Y, IPUBEICHHBIH B Ta0I. 5.7.

5.2.5* Mozyib ynpyroctu CTanbHO# GHOpOBOI apMaTypsl £ IPUHUMACTCS PaBHBIM:

- 2,0-10° MIla, mis dubpsl, dpesepoBaHHOil M3~ CIsi60B, BbImycKaeMoii mo TY 0882-193-
46854090;

- 2,110° MIIa, mwisi GuOPHI, PE3aHHON W3 CTANBHOTO JMCTa, BhIyckaeMoii mo TY 0991-123-
53832025 u TY 1276-001-70832021;

- 1,9-10° MIJa, mnst pubpsI, pyONCHHONW W3 MPOBONOKH, Bblmyckaemoil mo TY 1211-205-
46854090; TV 1221-002-95751815 u TY 1276-001-56707303.

Cmeporcnesas apmamypa

5.2.6 Ilpu koMOMHUPOBAHHOM apMHUPOBaHUU (cM. Til. 4.1.2; 5.2.3) HOpMATUBHBIC U PacUETHHIE
COMPOTHUBJICHUS PACTHKECHUIO U CKATUIO CTEP)KHEBOM apMaTyphl, KO3(PPUIIHEHTHI YCIOBUI pabOTHI
Y MOJYJIM YIPYroCTH 3TOM apMatypsl npuHuMaroTcs cortacHo CIT152-101 u CIT52-102.

IIpeaBapurtesibHBIC HANPSIKEHUS CTEPAKHEBOH ApMATYPbI IPH KOMOUHNPOBAHHOM
apMHpPOBAHUU

5.2.7 IlpensapuTenbHble HANPSDKCHUS CTCPKHEBOW apMaTypbl Ggp HPUHUMAIOT HE Oonee
0,9R; 5 U1st TOpAYEKATAHOM U TEPMOMEXAHMYECKH YIIPOYHEHHON apMaTyphl U He Ooiiee-0,8R; 5 Juist
X0JIOAHO1e(GOPMUPOBAHHOMN apMaTyphl U apMaTypHBIX KAHATOB.

5.2.8 Ilpu pacuere mnpenBapUTEIbHO HANPSHKEHHBIX KOHCTPYKIMN CIIEAyeT YYUTHIBATh
CHIJ)KEHHME MpE/BApUTEIIbHBIX HaIlpsHKEHUW B CTEPKHEBOM apmarype BCIEACTBUE ~IOTEPh
MPEABAPUTENBHOTO HAMPSDKEHUS JI0 TEepeau YCUIIMM HaTsHKeHUs Ha cTaneguOpoOeToH (TiepBbIe
MOTEPU ) U TIOCIIE Mepejaun YCUIIUsI HaTsHKEHUsI Ha cTaneguOpoOeToH (BTOpbIe OTEPH ).
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[lepBbie mOTEpU MPEABAPUTEIHLHOTO HAMPSHKEHUS BKIIOYAIOT IOTEPU OT  perakcaluu
NpeBAPUTENBbHBIX HANpPSHKEHU B apMmarype, OT TEMIIEpaTypHOro mepernajga Npu TepMHYECKOU
00paboTKe KOHCTPYKIUM, OT HedopMaliiy aHKepoB U gedopManiuil Gopmbl (YIIOpOB).

Bropbie nmotepu mpeaBapuTEeNbHOTO HANPSHKEHHUS BKIIOYAIOT TOTEPH OT YCAIKU M TMOJI3Y4eCTH
cranepubpodeToHa.

5.2.9 Ilorepu oT penakcaluy HANPsHKECHHUI apMaTypsl AGsy | ONPECISIOT 10 GopMymnam:

s apmarypsl kiaccoB A600 - A1000 ripu criocoOe HaTsHKEHUS:

MexaHn4eekoM = Acgp] = 0,10y - 2,0; (5.6)
JICKTPOTEPMHUIECKOM - AGgp] = 0,030p; (5.7)
Uit apMatypsl KiraccoB Bp1200 - Bp1500, K1400, K1500 npu cmoco0e HaTsHKEHUS:
MEXaHHYECKOM

G, |

Ac.; = 022—-01 G2y

. R ) (5.8)

SJIEKTPOTEPMUUECKOM - Aogp] = 0,050p. (5.9)

3nech ogp npuHEMaetcs 6e3 moreps B MITa.

Ipu oTpuaTenbHEIX 3HAYCHUSAX ACgy | MPHHUMAIOT AGgp] = 0.

[Ipu Hamuuuu GoJjiee TOUHBIX AAHHBIX O PEJIAKCAIUHM apMaTypbl JOIMYCKAETCS MPUHUMATh UHbIE
3HAYEeHU S MOTEPh OT PeNaKCaIllUH.

5.2.10 Ilorepu Acgp2 oT TemmepatypHoro neperaga Af (°C), OmpenensieMoro Kak pasHOCTb

TEMIIEPATypbl HATSHYTOM apMaTypbl B 30HE HArpeBa M YCTPOMCTBA, BOCIPUHUMAIOUIEIO YCUIIUS
HaTsHKEHUS MIPU HarpeBe 0€TOHA, MPUHUMAIOT PAaBHBIMU

Acsp2 = 1.25A1, MITa. (5.10)

[Ipu OTCYTCTBMU TOYHBIX JAHHBIX IO TEMIIEPATYpHOMY Iepenaay AOMYCKaeTCsl MPUHUMATh Af =
65 °C.

[lpu Hamuuuu Gosee TOUHBIX JAHHBIX O TEMIEPATYPHOI 06pabOTKe KOHCTPYKIIUU JOIMYCKAaeTCs
MPUHUMATh HHBIE 3HAYCHUS TTOTEPh OT TEMITepaTypHOTO Nepenaia.

5.2.11 Tlorepu ot pedopmaunn cranbHON (opMmbl (YIOPOB) AGsp3 NMPH HEOAHOBPEMEHHOM

HaTSDKEHUM apMaTypsl Ha GopMy OIpEesioT 1o Gopmyrie

?i—lEE

AT ..
2n I - (5.11)

ip

(N}

TJI€ 77 - YUCJIO CTEPKHEN (IpyMIl CTEp>KHE! ), HaTATMBAEMBbIX HE OJJHOBPEMEHHO;
Al - cOnv>XeHHne YIopoB IO JUHUM JEHCTBUS YCUIIUS HATSHKCHHS apMaTyphl, OlpeaessieMoe 13
pacuera aedopmaruu GOpMHI;
[ - paccTosiHME MEXTy HApY>KHBIMU TPAHSIMU YIIOPOB.
[Ipu oTcyrcTBUM AAHHBIX O KOHCTPYKUUH (OPMBI U TEXHOJIOTMU H3TOTOBJICHUS JOIMYCKAaeTCs
npuHuMatrh Acgp3 = 30 Mlla.
[Ipu >MEKTPOTEPMUUYECKOM CIIOCOOE HATSHKCHUS apMaTyphl MOTEpH OT JaedopManii (GopmMel He
YYUTBIBAKOTCSL.
5.2.12 Tlotepu ot AedopManiui aHKEPOB HATSHKHBIX YCTPOUCTB AGp4 OUPEACIISIOT O dopmyme
A, = i'r E._.
= I - (5.12)
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rae Al - o0kaTre aHKepOB MJIM CMEIICHHUE CTEPXKHS B 3AKHUMax aHKESPOB;

/ - paccTosiHME MEXTy HAPY>KHBIMU TPaHSIMU YIIOPOB.

[lpn oTcyTCTBUM TaHHBIX JOMyCKaeTCsS MPUHUMATE Al = 2 MM.

Ipu 5nexrpoTepMuueckoM croco0e HaTsDKEHHS apMaTyphl TOTepU OT AeopMaliui aHKEpOB HE
VYU THIBAIOT.

5.2.13 llorepu ot ycanku cranepuOpoderona Acsys OMPEALISIOT O popmyIie

Acsps = fp,shEj, (5.13)

rie fp,sh - Aeopmannu ycanku craneuOpoOeTOHa, 3HAYCHUS KOTOPIX MOKHO IIPHOIMKCHHO

MPUHUMATh B 3aBUCUMOCTH OT Kjlacca O€TOHA-MaTpPUIIbl PAaBHBIMHU:
0,0002 - nns 6eToHa-mMaTpullbl Ki1accoB B35 u Huxe;
0,00025 - mst 6eTona-Matpuisl kiacca B40;
0,0003 - mns 6eToHa-MaTpHIlbl K1accoB B45 u Boiime.
JlommyckaeTcs moTepH OT ycaaku ctaieguOpoOeToHa onpeaeisiTh 00Jiee TOYHBIMUA METOIaMU.
5.2.14 Tlotepu ot mon3yyectTn cranegudpodeTona Acsp6 OMPEALISIOT O popmyIie

08w, T .
lg e = F :-. - -.::l =
/4 ' e vo.Ad .|
1+ AT 1+"‘I'—‘“ :(1+ 0.80, ..)
ed ) (5.14)

I Qp cr - KOOGOUIMEHT TMON3Y4ECTH OCTOHA-MaTPUIIbI, TPUHUMAEMBIH coracHo m. 5.1.14

nacrosuero CIT;

Gfppj - HaUPsDKEHUs B cTaneduOpoOCTOHE HA YPOBHE LEHTPA TSKECTH paccMaTpUBacMOil j-#
TPYIIIBI CTEPXKHEH HAMpsSraeMol apMaTyphl;

€op - OKCUCHTPHCHTET YCWIHMs P(]) OTHOCHTEIBPHO LEHTPA TSDKECTH MPUBEACHHOTO
MOTIEPEYHOTO CEUCHUSI DIIEMEHTA,

Vgj - DACCTOSHHE MEXIY LEHTPAMH TKECTH CCYCHHs PacCMaTpPHBACMOH TPYIIIBI CTCPXKHEH
HaIpsAraeMoil apMaTypbl U MPUBEICHHOTO MOMEPEUYHOT0 CCUCHM S DTIEMEHTA;

A, o> Lyog - COOTBETCTBEHHO MIJIOMIAAL IIPUBENECHHOIO CEYEHMS DJIEMEHTA H €€ MOMEHT UHEPLHH
OTHOCHUTEJIbHO IIEHTPa TSDKECTH MPUBEIEHHOTO CEYCHHS,

Hspj - KOO(HIUECHT apMUPOBaHHs, PaBHBIN Ag,/A, Tne A 1 Ay,
CEUYCHHMSI COOTBETCTBEHHO »JJIEMEHTA M pPacCMaTpUBAeMOW TIPYHIIBL. CTEp)KHEW HampsraeMoi
apMaTyphl.

[lpy 5TOoM 3HaYeHHWs TOTEPh  MPEABAPUTEIBHOTO  HANPSHKEHUS OT  TOJIBY4eCcTH
cranepuOpodbeToHa AGgy¢ NPUHUMAIOTCS ONpeneneHHbIMA 110 popmysie 5.14 Hacrosuero CII ¢

- IUIOLIAIA TIOMEPEYHOTO

YMHOXEHHUEM Ha MOHWKAIOMMK KOAMUITMEHT, YIUTHIBAIOIMN BIUsSHUE (PHOPOBOTO apMUPOBAHUS
U IPUHUMAEMbBIN PaBHBIM:

0,95 - mpu 0,005 < pg, < 0,007

0,90 - mpu 0,007 < pgy, < 0,015

0,85 - mpu pfy, > 0,01.

Jlomyckaercs mTOTepU OT TOJBydecTH cTaneuOpoOeToHa ompenensaTh 0ojiee TOYHBIMU
METOJIaMH.

HanpspkeHus Ofppj ONPEACIAOT [0 MpPaBMIaM pacyera YHPYrMX MaTepHalloB, [PUHUMAs

NPUBEICHHOE CeUeHUEe BJIEMEHTa, BKIIoYarollee IJIomaau ceueHus craneduOpobeToHa U BCeH
MPOJOJIBHONW apMaTypbl (HampsraeMod M HeHampsraemMon) ¢ KOd(QUIIMEeHTOM MpUBEAEHHUS
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E
o =— .
apMatypsbl K ctanedruopodbeTony Ex cormacho 1. 5.2.16.
5.2.15 IlonHple 3HAYCHHS TEPBBIX MMOTEPh MPEABAPUTEIBHOTO HAMPSDKEHUS apMaTyphl (IO .

5.2.9-5.2.12) onpeaenstot 1o Gopmyse

L 5P
il (5.15)
TJIe [ - HOMEp MOTephb MPEIBAPUTEIEHOTO HAPSHKEHUSL.
Ycunue npenBapUuTesbHOr0 00KaTHs cTaaeduOpoOeTOHA ¢ yIETOM IIEPBHIX TOTEPh PABHO
=%
Py =240 0) (5.16)

rae Agpj U Ogp(1)j. - COOTBETCTBCHHO ILIOL@Ab CCYCHUS j-1 TPYNIBI CTEPIKHEH HAmpsraeMon

apMaTypbl B CEUCHHU JIEMEHTA U TMpEABAPUTEIBHOE HAMpPSHKEHUE B TPYINE C YYeTOM MEpBBIX
oTeph

Ssp(1)ji = Ospj - Acsp(1)j-
3nech Gspj - HAYAIBHOE NPEIBAPHTENBHOE HANPSIKEHUE PACCMATPUBAEMOM TPYIIIIBI CTEPKHEH

apMaTyphl.
[TonHbie 3HAUEHUS TIEPBBIX M BTOPHIX IOTEPh MPEABAPUTEIHLHOTO HAMPSHKCHHS apMarypsl (110
ni. 5.2.9 - 5.2.14) onpenensroT o Gopmyiie

X o E Ac, (5.17)

v fml
Ycunue B HalpAracMoOMr apMaType € yd€TOM HOJIHBIX ITOTCPb PABHO

=Y ) (5.18)

TIe Osp(2)j = Ospj -~ ASsp(2))-

Ipy IpOCKTHPOBAHMU KOHCTPYKIUI OJHbIC CyMMapHBIC HOTEPU Ggp(2)j CIEAyeT IPUHUMATH
He meHee 100 MITa.

[Ipu onpeneneHny yCHIIHS TIPEIBAPUTEILHOTO 00KaTHS cTajedruOpoOeToHa P ¢ y9eTOM MOJHBIX
MOTEPh HAMPSDKEHHUH CIIEyeT YUUTHIBATh CKUMAIOIIME HANPSDKEHHST B HEHAMPSraeMoW apMatype,
YUCJICHHO PaBHBIE CyMME MOTEpPb OT YCaaKH U MOJ3y4ecTd craneduOpoOeTOoHa HAa YpOBHE 3TOU
apMatyphl.

5.2.16 IlpenBapurtenpHbic HANpsDKeHHS B craseduOpobdeToHE Gfpp TpHU, Hepenade yCUIHs
MPEBAPUTEIBHOTO 00XaTHsl P(1), ONpPENCNSIEMOT0 C y4eToM IIEPBBIX. MOTEPb, HE JOJDKHBI
MPEBHIIIATE: €CIM HAMPSHKCHUS YMEHBIIAIOTCS WIIM HE HM3MEHSIOTCS MPH ACHCTBUM BHEIHUX
Harpysok - 0,9Rg,;,; eciii HalpsuKEeHHUs yBEIMYMBAIOTCS TIPH JACHCTBUU BHEIIHUX HArPY3oK - 0,7Rg, ,.

Hanpspkenust B craneuOpoOeTone Gfpy ONpelersoT mo popmyie

Ares Lo Ly (5.19)

e P(1y - youiue npeiBapuTebHOro 00KaTUs C YIETOM IIEPBbIX OTEP;

M - wsrubaroumii MOMEHT OT BHEIIHEW Harpy3ku, JAEHCTBYIOLMN B CTaauM 00XKaTHs
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(coOCTBEHHBIN BEC JIEMEHTA);
€0p - OKCUCHTPUCHTET YCUIHsi P(|) OTHOCHTEIBHO LEHTPA TSDKSCTH MPUBCACHHOTO

IOMEPEYHOIO CEYEHNU S DJIEMEHTA;
y = paACCTOSTHUE OT LIEHTPA TSHKECTH CEUEHHUSI 10 pacCMaTpUBAEMOr0 BOJIOKHA.
5.2.17 JlnvuHy 30HBI Mepeaadyd MPEIBapUTENFHOTO HampshDKeHUs Ha craneduOpoOeToH s
apMaTypbl 0€3,10MOTHUTEIBHBIX AaHKEPYIOIMX YCTPOUCTB ONMPEIEIISIOT 1Mo Gopmyrie
G:ﬂ‘-l_'

[

i Ri:t:‘i”: : (520)

HO He MeHee 10d, n-200 MM, a 1y apMaTypHbIX KaHAaTOB He MeHee 300 MM.

B dopmyre (5.15):

Gsp - HPEABAPUTEIbHOE HANIPSDKCHUE B HANPSTacMOH apMaType ¢ y4eToM IEpBBIX MOTepb (CM.
m. 5.2.15);

Rypond - COIPOTHBICHME CLEILNICHUS HampsSraeéMod apMaTypsl cO cTaneguOpoOeTOHOM,

OTBeHarolee nepeaToOYHON TPOYHOCTH cTaneguOpoOeTOHa U OINpeAesieMoe COTJIACHO YKa3aHUSIM
n. 8.3.25;
Ag, ug - COOTBETCTBEHHO IUIOMIALL ¥ IIEPUMETP CTEPIKHS apMaTypBl.

[lepenady mpeaBapuTEIbHOTO HAMPSDKEHHUS C apMaTypbl Ha cTajieduOpoOSTOH PEKOMEHIyeTCs
OCYIIECTBIISTH TJIABHO.

6 PACYET DJIEMEHTOB CTAJIE@MBPOBETOHHBIX KOHCTPYKIIUM IO
MPEJAEJBHBIM COCTOSIHUSIM ITEPBOM I'PYTIIIBI

6.1 OBIIME I1OJIOKEHUSA

6.1.1 CraneduOpoOETOHHBIE HJIEMEHTHl PACCUUTHIBAIOT IO TMPOYHOCTH Ha JeHCTBHE
M3ru0aronMXx MOMEHTOB, MPOJOJBHBIX M MONEPEUHBbIX CUJI, KPYTSAIMX MOMEHTOB M Ha MECTHOE
JeicTBUE HArpy3ku (MECTHOE CKaTHe, TPOJIaBINBAHUE):

6.1.2 Ilpu pacuere craneduOpoOETOHHBIX KOHCTPYKIUN 110 TPOYHOCTU OHHU PAacCMaTpUBAIOTCS
Kak jkene300eToHHbIe ¢ (UOpPOBOIl apMaTypoil, paBHOMEPHO  pacipeieIeHHON 0 BCeMy 00beMy
(ceueHmuto).

6.1.3 Pacuer mno mnpouyHocTu cTaneuOpPOOETOHHBIX ~ KOHCTPYKUUH MPOU3BOJUTCS IO
MpeAeNbHBIM YCHIIHSAM C YIETOM BUJIa apMUPOBAHUS - GUOPOBOTO MM KOMOMHUPOBAHHOTO (CM. II.
4.1.2).

6.1.4 Pacuer mnpenBapuTENHEHO HANPSHKEHHBIX DJJIEMEHTOB  MPOU3BOAAT I CTaUH
HKCIUTyaTallMu Ha JEHCTBHE U3TMOAIONMX MOMEHTOB U MOMEPEYHBIX CUJl OT BHEUIHUX HArpy30K U
JUISL CTaluy MPEABAPUTENBHOIO 00KaTusl Ha JEHCTBUE YCUIIMM OT NMpeABAPUTENBHOIO HATSDKEHUS
apMaTypbl U YCUIIMHA OT BHEIIHUX HATPY30K, JCHCTBYIOIMX B CTAJAUHN 00KATHSI.

6.1.5 Pacuer npemHanpsHKEHHBIX CTaNePuOpPOOCTOHHBIX JJIEMEHTOB B CTaauud OOXKaThs
NPOU3BOJAT KAaK IpPU BHELUEHTPEHHOM CXAaTHUU YCUJIMEM MpEABAPUTENBHOIO o0XaTus B
MpeJeIbHOM COCTOSIHUU COTJIacHO 1. 6.3.2.

6.1.6 Ilpu pacuere mnpeaBapUTEIBHO HAMPSHKEHHBIX CTanepuOpOOCTOHHBIX AIEMEHTOB IO
MPOYHOCTU CJEAYEeT YYUTHIBATH BO3MOKHBIE OTKIOHEHHS MPEABAPUTEIIBHOIO - HANPKEHUS,
ONPEZEIEMOrO COMNIACHO . 5.2.15 myTeM yMHOKEHUsI 3HAUCHUH Ogp; (Man ycuiust obxarust Pj)

JUIL PacCMaTpUBaeMOro j-TO CTEP)KHS WM TPYIIbl CTEPXKHEW HampsracMoi apMaTypsl. Ha
KOO(PULIHEHT Ysp.
3HaueHus KOOPPUIHEHTA Ysp TPHHUMAIOT PABHBIMU:

0,9 - [Ipu 6J'Ial"OHpI/I$ITHOM BJIMAHWUU TPCABAPUTCIIBHOTO HAIIPSKCHU A,
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1,1 - I[IpHu He6J'IaFOHpI/I$ITHOM BJIMAHUH IPCABAPUTCIBHOT'O HAIIPSKCHU A

6.2 PACYUET I10 ITPOYHOCTH CTAJIE@PUBPOBETOHHBIX 9JIEMEHTOB HA
JIEUCTBUE U3Ir MBAIOIIIUX MOMEHTOB M ITPOIOJIbHBIX CUJT

O01me MoJI0Ke HUA

6.2.1 Pacger nmo mpoyHOCTH CTanePuOPOOETOHHBIX JIEMEHTOB MpPH JIEHCTBUM H3THOAIONMX
MOMEHTOB Y IPOJIOJIBHBIX CHJI (BHELEHTPEHHOE CXKAaTHUE WUJIM PACTSDKEHUE) CIEAYeT MPOU3BOAUTD
JUISL CEYEHU W, HOPMAJIbHBIX K UX IPOJIOJIBHOU OCH.

Pacuer 110 MpPOYHOCTHM HOPMAIBHBIX CeueHUU CTaneuOpOOETOHHBIX 3JIEMEHTOB CJeIyeT
MPOU3BOUTH Ha OCHOBE MPEIEIbHBIX YCUITUH.

Pacuer mo mpognocTu craneguOpoOETOHHBIX JIEMEHTOB Ha ACWCTBHE KPYTAIIMX MOMEHTOB
JIOTTYCKAeTCsA TMPOU3BOAUTH JJsi  CcTaneuOpOoOETOHHBIX DJIEMEHTOB C KOMOMHUPOBAaHHBIM
apMUPOBAHUEM Ha OCHOBE IIOJIOXKEHUM M IO aHAJIOTMH C PACUETOM KeJIe300€TOHHBIX 3JIEMEHTOB
no nm. 6.2.36 - 6.2.41 CI152-101.

6.2.2 TIlpum pacuere ' BHEHEHTPEHHO CXATbIX CTane@uOpPOOCTOHHBIX 3JIEMEHTOB CJEIyeT
YUUTBIBaTh BIIMSHHUE MNpOrnda Ha MX HECYUyl0 CIOCOOHOCTb, KakK IMpPaBHIIO, IIyTeM pacyera
KOHCTPYKUHI 110 1eopMUPOBAHHOHN CXeMe.

Jlommyckaercss MPOU3BOANTE PACYET KOHCTPYKIIUK MO HeneGopMHUPOBAHHON CXeMe, yIHThIBas
npu rulkoctu /[)/i > 14 BausHHE Tpornda 3JEeMEHTa Ha €ro MpPOYHOCTh, MYTEM YMHOXXEHHS
HA4aJIbHOIO YKCLEHTPUCUTETA € HA KOI(P(DULIMEHT 1), ONIpeieNseMblii cornacHo . 6.2.26.

6.2.3 [lns crane@uOpoOETOHHBIX 3JAEMEHTOB, Y KOTOPBIX MPEACIbHOE YCUIUE O MPOYHOCTH
OKAa3bIBAETCSl MEHBIIIE TPENIEIBHOTO YCHIIMS 110 00pa30BaHUIO TpenwH (1. 7.2.6), TIomap CeYeHHS
IPOJOJIBHONW apMaTypbl J0JDKHA OBITH yBEIMYEHa MO CpaBHEHHUIO ¢ TpeOyeMoW U3 pacyera 1o
MPOYHOCTU HE MeHee ueM Ha 15 % uiam coOTBETCTBOBATH MPEACIbHOMY YCUIIUIO IO 00pa30BaHUIO
TPEILMH.

PacueT mo IMPOYHOCTH HOPMAJIBHBIX CeYeHHUH 1o MpeacJIbHbIM YCUWINAM

6.2.4 IlpenenbHble ycuaus B CEYEHUHU, HOPMaJbHOM K IPOJOJIBHOW OCH 3JIEMEHTA, CIEIyeT
OMPEAEIATh UCXOIS U3 CIIEAYIOIMX MPEINOCHIIOK:

- CONPOTHBIIEHUE CTANePUOPOOETOHA PACTSHKEHUIO MPEACTABIIICTCS HAMPSDKEHUSIMH, PAaBHBIMU
Rp,; 1 paBHOMEPHO pacIpe/Ie/iCHHbIMH 10 PaCTSHYTOM 30He cranedubpoberoHa;

- COIPOTHUBJICHUE CTaTe(nOPOOCTOHA CIKATUIO MPECTABIICTCS HAMPSIKCHUSIME, PaBHBIME Ry, 1
PaBHOMEPHO paclpeAeNeHHBIMHU 110 CKATOU 30HE cTanegpuoOpoOeToHa;

- nedopManuu (HampsDKEHUsI) B apMaType OIpPENeNsIoT B 3aBUCUMOCTH OT BBICOTHI CXKATOMN
30HBI cTaneuOpoOeTOHa;

- pacTsrMBarole HalpsbKeHUs B CTEPKHEBOM apmarype NMPUHHUMAIOT -HEe Ooyiee pacueTHOro
COIIPOTUBIJICHUS PACTDKCHUIO R;

- CKUMAIOIME HalpsDKeHUsT B CTEP)KHEBOW apMmarype NpUHHUMAIOT He 0ojiee pacuyeTHOro
CONIPOTUBIIEHUS CKATHIO R,..

Jlonyckaercs NpUHUMATH JI PACTSIHYTOM apMaTypbl C YCIOBHBIM MPEAEIOM TEKy4eCcTH
HaIpsHKEHHs BhIILE R, HO He Ooxnee 1,1R; B 3aBUCUMOCTH OT cooTHOmeHMs & u & R (1. 6.2.15).

6.2.5 PacderHble CONPOTUBICHUS CTaneuOpOOCTOHA CXKATUIO Ry U PACTMKCHUIO Ry,
OIPEENSAIOTCS B 3aBUCUMOCTH OT Kjacca MO MPOYHOCTH Ha C)kaTtue OeTOHa-MaTpHIlbl, TIPOLEHTa
¢ubOpoBOro apMUpoBaHus MO0 00BEMY, TPOUHOCTH U arperaTHOrO COCTOSIHUSA (PUOpPHI, TEOMETPUU U
pa3MepoB CEUCHHU S IJIEMEHTA B COOTBETCTBUU ¢ T, 6.2.6 - 6.2.12 nacrosero CII.

6.2.6* llpu onpenencHun Ry, pasnuvaloTcs IBa Clyyas HCUCPIaHUs IPOYHOCTH Ha PACTHKCHHE
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cranepuOpobdeToHa.
IlepBblii cayuaii: CONpOTHUBIIEHHE pacTsDKEHUIO craneduOpoOeToHa HcUepHbIBaeTCS H3-3a
00pBIBa HEKOTOPOTO KOMM4YecTBa (pMOp M BBIIEPTUBAHMS OCTAIBHBIX, YTO OIPEACISIETCS YCIOBHEM

lil.-'
I, ==
2

(6.1)

Bropoii cayuaii: CONpOTHBIEHHE pPACTSDKEHHIO cTaneuOpoOeToHa HCYepIbIBaeTCs H3-3a
BBIJICPTUBAHNS 113 OETOHA YCIOBHO BCeX (GUOP, UTO OMPEEIIeTCs yCIOBUEM

P

F_,-
? -

(6.2)

B dopmymnax (6.1) u (6.2) /rqp - nuHa 3anenku GuOps! B OTOHE, 0OCCICUNBAIONIAS ©¢ PasphIB

IpH BBIIEPTUBAHUH, OIpeiensemMas 1no popmyie

] M d -".='e:‘R [ .5er

T R (6.3)

r1e dgred - IPUBCACHHBII IHAMETP MCIIOIB3YeMOH (pHOPBI, MM;

R¢ser - HOPMAaTHBHOE CONPOTHBIICHUE pacTsukeHuo Grop, Mlla;

N/ - KO3(PULUHMEHT, YIUTHIBAIOLIAN aHKEPOBKY (PHOPBL.

Hnst  ¢ubpei, ¢dpezepoBanHoi u3. casi6oB, BeIMyckaemor mo TY 0882-193-46854090,
KOO(QpULIUEHT 1) f IpUHUMACTCs paBHBIM 0,8.

Jlnst pubpel, pe3aHHOI U3 CTANBHOTO JIMCTa, BhIMyckaemon mo TY 1276-001-70832021 u TY
0991-123-53832025, ko3dgdumueHT npuHUMaeTest paBHbIM 0,06.

Hust GuOpsI, pyONCHHOM M3 CTAIBHON NMPOBOJOKH, KOI(DPULIUCHT 1f MPHHUMACTCS PAaBHBIM

COOTBETCTBEHHO BBIITYCKaEMOIA:
mo TY 1211-205-46854090:
0,9 - nnsa mapku XEHAWUKC (HENDIX);
0,85 - st mapxku @UBEKC (FIBAX) - 1/50 u 1,3/50;
0,80 - myst mapxku TBUHOJIOT (TWINFLAT);
0,70 - nnst mapku MUKCAPM (MIXARM);
mo TY 1221-002-95751815:
1,00 - g tuna OJIT;
0,95 - st Tmna OJIII;
0,85 - mns tuna DJIA;
0,80 - st tuma OB npu nuamerpe de> 0,8 My

0,75 - st tuna OB npu nuamerpe dp< 0,8 My

no TY 1276-001-56707303 tuna «MHUKAC»:

0,6 - 1 mapok ®ACk 30/0,5; PACk 60/0,75 u DAO 60/0,75;
0,75 - mnst mapxku @AO 50/1,0.

Ipy IpOeKTHPOBaHNY dfyeqd IPUHUMACTCS PaBHBIM

d; e =113,fS,. (6.4)

rIe Sf - IUIOIJb HOMHUHAJIBHOTO IIONEPEYHOTO CeYCHHsT (UOpHI, ompesenseMas M0 ee

HOMHUHAJIBHBIM padMCpaM, IPUHUMACMBIM IO COOTBCTCTBYIOIMM Iy.

Tabnuna 6.1
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3HaueHue k ,, B 3aBUCUMOCTH OT Pa3MEpOB CEUCHUS PACTIHYTOTO dJIeMeHTa MIPH
i, blly
0,5 1 2 3 5 10 20 Bonee 20

0,2 0,98 0,93 0,78 0,732 0,695 0,665 0,651 0,637
0,4 0,97 0,92 0,77 0,724 0,686 0,658 0,642 0,628
0,6 - 0,91 0,76 0,718 0,681 0,653 0,638 0,624
0,8 - 0,90 0,75 0,707 0,671 0,643 0,628 0,615
1,0 - - 0,73 0,687 0,652 0,624 0,610 0,597
1,5 - - 0,69 0,649 0,615 0,589 0,577 0,564

2 - - 0,67 0,630 0,597 0,573 0,559 0,548

3 - - - 0,612 0,580 0,556 0,543 0,532

5 - - - - 0,556 0,543 0,530 0,519
10 - - - - - 0,533 0,520 0,510
20 - - - - - - 0,516 0,505

Bonee 20 - - - - - - - 0,5
Ipumeyanue - b U h - COOTBETCTBEHHO OOJIBIIMH M MEHBIIMK pa3Mepbl CEUYECHHs dJeMeHTa (WM €r0 4acTH),
NEPICHMKYJIIPHOTO K HAMPAaBJICHUIO BHEITHETO PACTATHBAOIIETO Y CHIIUS.

6.2.7 Ecnmm wmeer MeCTO MEpBBIM Clydail WCYEpPIaHWS COMPOTHUBICHHUS PACTSDKCHHIO
craneubpobeToHa, To Benn4HHa Ry, ONpenensercs mo gopmyre

Ry =my Kiku iR, 1~ +0.1R, (08~

] N o | (6.5)

rae mq - KOO(QPUIIUEHT yCIoBUH pabOThl, IpUHUMaeMblii paBHBIM 1,0 11t pubps! u3 cia6os; 1,1

- 17151 pubpsl U3 aucTa U GuOPHI U3 MPOBOJIOKH;
k. - KOD(OULUUEHT OpUEHTALMH, YIUTHIBAOLMI opueHTauuo (GuOp B o0ObeMe J/IeMEHTa B

3aBHCHMOCTH OT COOTHOINCHUS Pa3MEPOB CEUCHUS IJAEMEHTA M JUIMHBI (PUOPBI, TPHHUMACMBIN 110
Tadi. 6.1;

Hfy - Ko3(uieHT pnOpoBOro apMUPOBAHHUS 110 00bEMY;
K7 - xoaddunnenT, onpeaensemMsiii no popmyie

K; = f1-(1.2- 80k, )7 (6.6)

6.2.8 Ecnu wumeer MecTo BTOpOM cllydall HCUEpIaHMs — CONPOTUBICHUS PACTSHKEHUIO
craneubpobeToHa, BenninHa Ry, ompesensercs mo gopmyie

" -

[ KB, )
Ro=mR) K ————+008-0350 /)
' L P [/ (6.7)
re m?2 - Kod(pOUIUEHT YCIOBUM pabOThl, TpUHUMaeMblii paBHbIM 1,0 1t dubpsl U3 cias00B;
1,1 - nns pubps! U3 nucta u GuOPHI U3 TPOBOJIOKH.
6.2.9 3HaueHus KO3IPPULIUEHTOB M| U My B CIydasx IPUMEHEHUS TPOTPECCUBHBIX TEXHOJIOTHI
MOTYT OBITh YTOYHEHBI TIOCIIE IKCIIEPHMEHTATBHOTO 000CHOBAHHMS B COOTBETCTBYIOIIEM TTOPSIITKE.
6.2.10 PacueTHOC CONPOTUBICHHE CXKATHIO craneduOpoOeToHa Ry ONpeAeiseTcs B
3aBUCHMMOCTH OT KJIacca IO MPOYHOCTH Ha C)KaTue OeTOHA-MaTpullbl, BUJA U pasMepoB GUOpHI,
reOMETPUH M pPAa3MEPOB ceueHHUs aneMeHTa. [lpu 3ToM yuuThIBaeTcsi TOJbKO pabora ¢uop,

OPUEHTHUPOBAHHBIX HOPMAJIBHO K HANpPaBJICHUIO BHEIIHEr0 C)KUMAIOIIETO
YIOBJIETBOPSIONMX ycTaoBHUIO (6.1) . 6.2.6 HacTosero CIL

YCWIIHSA U
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Benmnuuna be ompenensiercs mno gopmyse

rae k, - xodppuuueHT, yduThIBarOUMI paboTy (UOpP B CEUEHUU, NEPHEHIUKYIIPHOM
HaIpaBJICHUIO BHEIIHETO CKMMAIOIIETO YCHITHS, M IPUHUMAEMbIi 110 Taou. 6.2;
@f - Kos(puneHT SPHeKTHBHOCTH KOCBEHHOIO apMHUPOBAaHUs (UOpaMH, BBIYHCISCMBIH I10

dopmyme

5+ L
P, =——,
1+45L (6.9)
kR,
f=—=+« < ]
e R, (6.10)

6.2.11 Ilpn pacuere KOHCTPYKIMIT JUIs ONPEeACNCHUs BEIUIUH Ry 1 Ry, KodGhULHCHTSI k. 1
k,, TpUHUMAIOTCS COOTBETCTBEHHO 110 Ta0. 6.1 1 6.2, pa3AMYHbIM AJS OTACIbHBIX YacTell CEUeHHUs

paccuMTHIBAEMOrO 3JieMEHTa (BEpXHEW IMOJKU, HMXHEH TMOJIKM, CTeHKH, pedpa U T.I.), B
3aBUCHUMOCTH OT COOTHOLICHUS UX Pa3MEPOB U JUIMHBI (PHUOPHI.

6.2.12 TIpu pacuere Mo MPOYHOCTH CcTaNeuOPOOETOHHBIX KOHCTPYKIUNH (PUOpPOBYIO apmarypy
cileqyeT NMPUHMMATh PAaBHOMEPHO PAcIpeleseHHON M0 CEYeHMIO 3JeMEeHTa ¢ Ko3(puiimeHTOM
HIPUBEIEHHOTO apMUPOBAHUS 110 TUIOMRIN, ONIPEIENIIEMbIM 110 GopMyIaMm:

JJISA PACTAHYTOM 30HBI

PR Bykor: 6.11)

ISl CKATOM 30HBI

Uf_. = .“f_n'.-’af:-. 3 (6.12)

L}

M2 - koaurireHTsI PHOPOBOTO ApPMUPOBAHMSI IO TLIONIA/IH;

rIe Py u
Ufy - koadpuneHT GrOpPOBOro apMUPOBAHUSL 110 00BEMY;
k,, 1 k, - Ko3pduneHTs!, IpUHUMaeMble COOTBETCTBEHHO 110 Ta0m. 6.1 u 6.2 Hactosero CIL

6.2.13 Ilpu pacuere mpoyHOCTH CcTanepuOPOOETOHHBIX KOHCTPYKUMI BETUYMHBI PaCUETHBIX
CONPOTUBIICHU MPUHUMAIOTCS VIS COCTABIIIONIIX YACTCH ITONEPEIHOTO CEUCHNUS, dIEMCHTA Ry,

Ry, Ry, f (st monku), Ry, w, Ry w (Wit pebpa win creHku) u Rg, r, Ry p (WIS KOIBLEBOTO

ceueHus) U omnpeaesstores mo nm. 6.2.7 - 6.2.11 nacrosmero CII ¢ ucrons3oBanueM B gopmynax
(6.5) - (6.8) KOOIPPUUMCHTOB OPHEHTALMH JUIS COOTBETCTBYIOLMX YACTCH. CEUCHUS: Kk, f - VIS

CKATOM MOJIKK; K, f - JUISL PACTSIHYTOM TIOJIKH; K ).y - JUIS PACTSIHYTOM 30HBI CeUCHMS pedpa Hin
CTEHKH; k1 - JUISL CKATON 30HBI CEYEHMs peOpa MU CTEHKH; k. ¥ K, j= JUISl COOTBETCTBEHHO

PACTSHYTOM U CKATOM 30H KOJBLEBOIO CEUYCHUS.

6.2.14 Pacuer mo mpoOYHOCTH HOPMAJIBHBIX CEUEHUM CIIEAYEeT MPOU3BOAUTH B 3aBUCUMOCTH OT
COOTHOIICHUS MEXIY 3HaUYCHUEM OTHOCUTEIBHOM BBICOTHI C)KAaTOM 30HBI cranedubpobeTona & =
x/h, ompenensieMbIM W3 COOTBETCTBYIOIIMX YCIOBUH pPABHOBECHS, U 3HAYCHHEM TPAHUIHOU
OTHOCHUTEIIbHON BBICOTHI C)KaTOH 30HBI R, TIPU KOTOPOM MPEIEITHHOE COCTOSHHE SJIEMEHTA
HACTYMaeT OJHOBPEMEHHO C JOCTHKEHHEM B PACTSIHYTOM apMaType HaIpsKEHHs, PaBHOTO
pacyeTHOMY COIIPOTUBIICHHIO K.

6.2.15 3nauenue & R onpenensitoT no gopmyre
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. €
sr = 5 &
1+ 1—— |
Gou b L) (6.13)
e (® - XapaKTepUCTUKa CKaTol 30HbI cTaneruOpodeToHa, onpeenseMas o Gopmyse
o =a - 0,008R,, (6.14)
re o < KOOQpUIIMEHT, TPUHUMAEMbI PaBHBIM JIJIs1 OETOHA-MaTPUIIBI:
U 0> (S (0) N o J 0,85;
MEJIKO3EPHHUCTOIO TPYIIIBI A........eeeneeeen. 0,80;
R;, - B Mlla;
OgR - HanpspkeHue B apmarype, Mlla, npuaumaemoe 1 apMaTyphl KIacCoB:
Tabnuna 6.2
3HaueHUe k,, B 3aBUCIMOCTH OT Pa3MEePOB CEUCHHUS CKATOTO 3NIEMEHTa IIPH
hily bily
0,5 1 2 3 5 10 20 Bonee 20
0,2 0,126 0,263 0,449 0,511 0,560 0,597 0,616 0,636
04 0,122 0,259 0,444 0,506 0,555 0,591 0,610 0,629
0,6 0,122 0,257 0,441 0,502 0,551 0,589 0,606 0,624
0,8 0,122 0,253 0,429 0,494 0,542 0,578 0,596 0,614
1,0 0,118 0,247 0,422 0,480 0,527 0,563 0,580 0,597
1,5 0,110 0,232 0,399 0,454 0,498 0,531 0,548 0,565
2,0 0,110 0,226 0,387 0,440 0,484 0,517 0,532 0,549
3 0,105 0,219 0,375 0,428 0,470 0,510 0,517 0,532
5 0,1 0,214 0,367 0418 0,458 0,490 0,504 0,520
10 0,1 0,210 0,360 0,410 0,449 0,481 0,495 0,510
20 0,1 0,297 0,356 0,406 0,446 0,475 0,490 0,505
Bonee 20 0,1 0,205 0,353 0,401 0,442 0,470 0,485 0,5
Ilpumeyanue - b u h - COOTBETCTBEHHO OONBIIMH M MEHBIIMH Pa3MEpHl CCUCHUS dJEMEHTA (WM €ro JacTH),
NEPHNCHAUKYJEIPHOTO K HAITPABJICHUIO BHCITHETO C)KUMAIOIIETO Y CUJIU .

A240, A300, A400, A500, B500.................. OsR = Ry = 05sp;
A600, AB00, AT000........ccccerveeeeienecnnene OsR = R+ 500 - o5p - Acgp;
ot Bp1200 no Bp1500, K1400 u K1500....... OsR = Ry +500-cgp,
rae R, - pacdeTHOE CONPOTHUBIIEHHWE apMaTypbl pPacTSHKEHUIO, MPUHUMAEMOE C Yy4eTOM

COOTBETCTBYIOIIETO KOA(PUIIMEHTA HAJICKHOCTH 110 apMaType Yy, 1o ykazauusiv 1. 2.2 CI1 52-102;

Gsp - IPSABAPUTENBHOE HATIPSDKCHHUE B APMATYPE € y4eTOM BCEX OTEPh U Ysp = 0,95

AGSp - cM. . 5.1.15 macrosmero CII;

Gsc,u - IPEAEIBHOE HANPSHKEHUE B ApPMATYPE CIKATOU 30HBI, IPUHUMAEMOE JUISL KOHCTPYKIMHA 13
TSDKEJIOTO U MENKO3epHHCTOro craneduopodeTona paBHbiM 500 Mlla. Ilpu pacdere 25ieMEHTOB B
CTajiuM 0OKaTUs 3HAYEHHE Gge 3y = 350 Mlla.

6.2.16 Jlna wHampsraemMoil apmaTypbl, pACIOJIOKEHHOM B CXKAaTOM 30HE, PacyeTHOE
COIpOTUBJIEHHUE CxaTUI0 R, (mm. 6.2.18 u 6.2.19) nomkHO OBITH 3aMEHEHO HAIPSHKCHHEM Ggc,

pPaBHBIM:

500 - Gr:_s - IpH ydere kodpuinenTa ycroBui padboTsl 6eTona yp1 = 0,9 (. 5.1.10);
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400 - O - npu yp1 = 1,0.
3necs 500 u 400 - B MIT1a.

]

3HadeHus Yz OMpenesstoT ¢ KOA(PUITHEHTOM Ysp = L1
Bo Beex ciydasx HanpsbkeHUE Gge IPUHUMAIOT He Oonee R,.

6.2.17 Tlpu pacyere BHEIEHTPEHHO CXATBIX JKEJIE300€TOHHBIX 3JIEMEHTOB B HAYaJIbHOM
DKCUEHTPUCUTETE MPHJIOKEHUS MPOJOIBHON CHIIBI ey CIEAyeT Y4YUTHIBATh CIIydalHBIN

DKCLICHTPUCHTET €(, TPUHUMaeMbIi 110 1. 4.2.6 Hacrosmero CII.
PacueT m3rn6aeMbIX 3JI€eMEHTOB
6.2.18 Pacuer mo mpoyHOCTH CeUEeHHU U3rnOaeMbIX SJIEMEHTOB TPOU3BOIAT U3 YCIOBHUS

M< My, (6.15)

rae M, - npenenbHb U3rHOAIOIMA MOMEHT, KOTOPBIM MOKET OBITh BOCIPHUHSAT CEYEHHEM

DJIEMEHTA.
6.2.19 3mauenme M,y A u3rudaeMbIX  cTANe(PUOPOOETOHHBIX  JIJIE€MEHTOB

T

o

s

IIPSIMOYTOJILHOTO CeYeHMsI IPH 71 OIpPEeNsioT 10 GopMyIe
npu GudbpoBoM apMupoBanuu (cMm. . 4.1.2), puc. 6.1
M,,;; = Ry,bx0,5h, (6.16)
TIPH 3TOM BBICOTY CYKATOW 30HBI X OIMPEAENISIOT 1o GopMyIie
Z Bk
Ry AR, (6.17)

py KOMOMHUPOBAHHOM apMUpoBaHuu (cMm. 1. 4.1.2), puc. 6.2

T - ™
H—X I

My, =R.bx h—=—a |+R A(i—-&=a)~R p(h-0)| — —a |
L2 ) ' \ 2 / (6.18)
IIPU 3TOM BBICOTY CXATOW 30HBI X ONPEIECIISIOT U3 YCIOBUS
Ry A's + Rybx = Ry b(h <x)+ R A, (6.19)

B ¢dopmyinax storo nyHkra u 1. 6.2.20 o603HaueHus momanei cedenns A, u A'g OTHOCSITCS Kak

K HalpsAraeMou, Tak U K HEeHaIpsraeMon apmarype.

R L
™ = = - ]
— Rl'n b'l. % K!l I
X : !
[ rewmra. | 1 |
‘L C e frme—— /A "“"ﬂlk
 — D,Shl
M —— - h
— Rnnda |
s harTa —_ —_———ay
R | b
w2
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Pucynok 6.1 - Cxema ycunuii 1 31opa HapsDKeHUH B CEYEHUH, HOPMAIBHOM K TTPOJIOJIBHON OCH
n3rubaemoro ctanerudpoOeTOHHOTO JIEMEHTa PSMOYTOJIBHOTO CEYSHUS, IIPH €r0 pacuere mo
npouHoct (mpu GpuOpPOBOM apMUPOBAHUM )

a Al
= B s
| es—a / | |
\ _f:_ RibAe /é xE ‘
; ———— q —% :
M l% — h!
| | R
— As\{
t — Ri-"'hs b R".‘-‘__‘ _.__.L
3_] e Lb |

1 - cTep>kHeBas apMaTypa
Pucynok 6.2 - Cxema ycunuii 1 3mtopa HanpsDKeHUH B CEYEHUH, HOPMAIbHOM K ITPOJIOJIBHON OCH
n3rubaemMoro craneuopoOeTOHHOTO IeMEHTa PAMOYTOJIBHOTO CEYCHUS IIPH €r0 pacdere Mo
NpPOYHOCTHU (P KOMOMHUPOBAHHOM apMUPOBAHUN )

LR by
a ' : T ]
al i..—_ ?\‘ B I _._R_—.J_-,'!\.':. 1
1| * ——— RaA'e % ‘] _t"',l
i
|| " \\\&Jﬁ;
M | b L2 ™
|
! _
— R As
— * —k - \‘1\.‘%—\»‘_%. t{
a | By Rt i b )
T S
1 by
= =.-L.-—__I——__,,rr
6 L j\ | As
= — - SR RuAl P y —r—
| ' _Hﬁ g T 7 I
X
M \ R [ RttwAw_ = te b
A x I
L* : Bt An \\ .
—— = f
F — T L ES A
a el
. T

a-upuxJi'y6-npux>1'y I - crepxHeBas apMaTypa
Pucynok 6.3 - CxeMa pacnpeelieHus yCUIIAM 1 3II0pa HANPSKEHUN B CEYEHUSIX, HOPMAJIbHbBIX K
MPOJOIBHON OCH M3rn0aeMoro JeMeHTa ABYTaBPOBOTO CEYCHHS MPU KOMOMHHUPOBAHHOM
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apMUPOBAHUU

6.2.20 3nauenue M, njasg M3rudaemMbIX JJIEMEHTOB, MMEIONMX IOJKY B C/KATOH 30HE

x

-

al

1L

A nl
o

T .IF.
(TaBpOBBI€ W JABYTABPOBbIE CeYeHHUs]) IpU h ONPENENSIOT B 3aBUCUMOCTH OT

MOJIOKEHU L FPAHUIIBI COKATOW 30HBI:
€CII TPaHU1Ia TPOXOIUT B MoJike (puc. 6.3, a), T.e. coO01aeTCs yClIoBUE

RA +Ry bt +R, bt SR B, +R A, 6.20)

1.F

3HaYeHue M,y onpenesstor 1o 1. 6.2.18 kak A NpsMOYroJIBHOTO CEYEHMS M PUHOM Or;

€CIIM TpaHuIa MPOoXoauT B pedpe (puc. 6.3, 6), T.e. ycinoue (6.20) He cobmromaeTcs, 3HaYCHUE
M,,;, onpenenstotr no gopmyine

]

L | = | b r 7 r I—.'
My=R, b \h—a— 052 |+ Ry bop (h—a—t; - L)+

-
o

(7| P T T I_ . . | I r ﬂ\.'
+R . Ath—a—a —-R.. bt (h—-a-x—=)-R. .b.t.| = I
2L k] S + + ] oL 4 ' | ] |
- o) (6.21)
MIPU 3TOM BBICOTY CKAaTOM 30HBI CTaneruOpoOeToOHa X OMPENESIIOT U3 YCIOBUS
R_.."ir + R Fhr f b r'I k- + R -'E"_'-I'E;I'-I'I'-I' - R -':'-‘.'-I'E;I'-I'I:I' + R s _.vb:'rr_.' + R::.."i;. (6 22)

bl

6.2.21 3nauenne s, BBOIMMOE B pacueT, IPUHUMAIOT M3 YCIOBHS, YTO IMPHUHA CBECA MOJKA B
KaXJIyI0 CTOPOHY OT pedpa A0bkHa ObITh HE OoJiee 1/6 mposieTa 3;1eMeHTa U He OoJiee:
1/2 paccTosiHUS B CBETY MEKIY MPOJAOTBHBIMU peGpamul - TpH HAJTUYHU MOMEPEIHBIX pedep Hin

T F T _
npu -’:._.- EU:IF:z

T F
Fis

- IPU OTCYTCTBUHU MOTMEPEUHBIX pedep (MU MPH PACCTOSIHUSAX MEXKIY HUMHU OOJBIINX, YEM

1.r - ) -
PacCTOSHUS MEXTY TPOJOIBHBIME pebpaMu) u 7 = 0.1

IIPpU KOHCOJIbHBIX CBCCAX ITOJIKU
T F T .
- TIpH g =01k
e o [
- ipu 005k = Ry < 01k
B« 005k
npu 7= - CBECHI HE YUYUTHIBAIOT.

6.2.22 Pacuer 1m0 mMPOYHOCTH H3rHOAEMBIX DJJIEMEHTOB KOJBIEBBIX cedeHHUil (puc. 6.4)
TIPOM3BOTUTCS:

i

T F
Fie

npu Ry, 2 0,38Ry,,. U3 ycroBus

M=<A4| R, ﬂ+ R..(1-135%u. )16, [P
(R —(*R | (6.23)
rae Ry, = Ry,
R._
o, = :
R,+335R,, (6.24)

¥y, - PAIUYC CPEIMHHON ITOBEPXHOCTU CTEHKH KOJBILIEBOTO 3JIEMEHTA, PABHBII

¥t
Py = —
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Ye W ¥; - paInyChl COOTBETCTBEHHO HAPYKHOI M BHYTPEHHEH IpaHell KOJIbLEBOTO CEYCHMUS;
1pu Ry, < 0,38Rp,, u3 yenoBust

M4 Ry L0234R
L 1 ] (6.25)
rae A, - 001@as mIomRIb KOJbLEBOI0 CeYeHU s, onpeensiemas no gopmyine
A,=2nr,t,;
Ry = Ry
0.73R ...

o, =————
Ry+1R;, (6.26)

6.2.23 Ilpu pacyere MO NPOYHOCTH U3rHOAEMBIX CTaIEPUOPOOESTOHHBIX JIEMEHTOB CKJIa[4aTOTO
CeueHUs] ¢ KOMOMHHUPOBAHHBIM apMHPOBAHHMEM CTEpPKHEBOM apmaTypoil kmacca ot Bpl1200 no
Bp1500 3naucHue BenmuuuHBL Rp, B pacueTHbIX ¢opmynax (6.17) - (6.22) mm. 6.2.18, 6.2.19

Hactosero CII (puc. 6.2 u 6.3) npuHUMaeTCs YMHOKEHHBIM Ha KOA(UITMEHT yCIIOBUM pabOTHI
m3, PaBHBIN:

0,85 mpu Ry, Aps 2 0,5N;

0,90 mpu 0,2N < Rpyp Ap, < 0,5Ng;

0,95 mpu Ry, Ap; < 02N,

rae N - CyMMapHOE IpeebHOE YCHIINE B PACTAHYTOU CTEP:KHEBOM apMarype, Ng = A(R..

6.2.24 Tlpu pacuere Mo MPOYHOCTH U3rMOAEMBIX JIEMEHTOB PEKOMEH IyeTCsl COOJII01aTh YCIOBHE
x < ERh.

B ciysae korga mo KOHCTPYKTMBHBIM COOOP@KEHHSM WMJIM M3 pacueTa IO MpeAesbHbIM
COCTOSIHMSIM BTOPOHM TPYIIBI IO/ PACTSHYTOI  apMaTypsl NpHHATA OOJbIIEH, 4YeM 3TO
TpeOyeTcs /Ui cOOMoeHHs yCIoBUd X < & ph, To IUist 3JieMeHTOB U3 OeToHa kiacca B30 u Huxke
npy KOMOMHMPOBAHHOM apMHPOBAHUM C HEHampsraeMoil apmarypoit kinaccoB A240, A300, A400,
A500 u B500 momyckaercs MpeAenbHbI M3ruOalomMil MOMEHT M,;, onpenensars 1mo (Gopmyiaam

(6.18) unu (6.21), moacTaBiisAs B HUX 3HAYEHUSI BBICOTHI CKATOM 30HbI X = & RA.

1 - ctep>xHEBas apMaTypa

Pucynok 6.4 - Cxema KoJIbLIEBOTO CEYEHU s CTanePruOpOOETOHHOIO 3JIEMEHTa, TPUHUMaeMast IpH
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€ro pacyere Mo MPOYHOCTH Ha U3TU0 (IpH KOMOMHUPOBAHHOM apMHUPOBAHUH )
PacyeT BHELIEHTPEHHO C:KaThIX 3JIEMEHTOB

6.2.25 Pacuer 10 MPOYHOCTH HPSMOYTOJbHBIX CEUYCHUI BHELEHTPEHHO CXKATBIX 3JEMEHTOB
IPOU3BOIST U3 YCIOBHS
rep adp X e b hmx
Ne=Rubx h———a | +R. . Alh—a —a)—Rxb(h—x) —a |
PERT g M 2 !
.2, L= . (6.27)

IJIe e - PACCTOSIHUE OT TOYKU IPUJIOKEHUS CUJIBI N 10 LIEHTpa TSHKECTU CEUYECHUs PaCTSIHYTOU
UJTM HAUMEHEE CXKATOM (IIPHU MOJTHOCTHIO CIKaTOM CEUECHUH DJIEMEHTAa) apMaTyphl, paBHOE:

-

h—a —a
g=g,n+

2

3nech M - Ko3hhULIHeHT, YIUTHIBAIOIIMKI BIMSHHUE MPOI0JILHOTO M3rnba (mporubda) aneMeHTa Ha
€ro HECYIIYI0 CIIOCOOHOCTh M OMpeIeNsieMbli cormacHo 1. 6.2.27 nacrosimero CIL
BeicoTy cokaTtoii 30HBI X OIPEAEIISIOT:

— o K

=
- =

npu =k E (puc. 6.5) U3 ycnoBus
R-A+ Robx=R,blh—x)+R A (6.28)
.
S=—Fop
npu h o gopmye
-T_+R:‘_i: & fF _R:r";l_i +R-"::E]'I1"' 1+EE
= 1-S; ' “er
T 1R A R . bhE; ’
R.b+—— 4+ —
T (1=Cg) JA(1-Cg) (6.29)

6.2.26 3nauenue kod(ppuIIMEHTa 1| PU pacyeTe KOHCTPYKIUU 1Mo HeaehopMUpPOBAHHOM cxeme
OMpeNeNstoT o GopMmyre

1
N=—77:

1-—
N (6.30)

rac Ncr - YCJIOBHAA KpUTHUYCCKAA CUJIa, OIIpcAciiaeMast 1o (bOpMYIIG

v o=

ra g = -

iy 6.31)

rae D - ®eCcTKOCTh cTaneruOpoOeTOHHOTO PJIEMEHTA;
lo - pacueTHas JyIMHA JIEMEHTa, OlpeessieMast CortacHo . 6.2.28.
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N
———— l
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Pucynox 6.5 - CxeMa ycWJIdil 1 d11I0pa HaNpsbKeHUH B CEYEHUH, HOPMAJIBHOM K ITPOJIOJIBHOM OCH
C)KaToro cTajnepuOpoOeTOHHOIO 3JIEMEHTA IIPU €ro pacyeTe Mo MPOYHOCTH (IIPU
KOMOMHUPOBAaHHOM apMHPOBAHUU )

Jlonyckaercs 3HaueHue D onpeaensth no Gopmyse
D=kyEp Itk E, I, (6.32)
rne Eg, E; - MOIyIN YIPYrOCTH COOTBETCTBCHHO CTane(uOpoOeToHa i apMaTypel;

]f,- I, - MOMEHTBHl MHEpIUHU IUIOIRAACH CEYeHMs] COOTBETCTBEHHO craneduOpoOeToHa M Bceil

HpOI[OJ'IBHOfI apMaTypbl OTHOCUTCJIBHO LICHTPA TAKCCTH IMOIICPCUHOTO CCUCHU S 3JICMCHTA,

Vs
T 0,345,
ky=0,7;

@/ - KOO(MPUIIUEHT, YYUTHIBAIOIIM I BIUSHUE JITUTEIBHOCTH NeHCTBUS HArPy3KU

o, =1+—1L,
M,
rae My, Mj] - MOMEHTBI OTHOCUTEIBHO LIEHTPAa Hau0oJiee pacTSIHYTOro UM HauMEHEE CKaToro

(Mpy TEIMKOM CKaTOM CEUYEHHH) CTEp)KHS apMaTypbl COOTBETCTBEHHO OT JEHCTBUS IOJHOM
HArpy3Kd U OT ACMCTBUS ITOCTOSHHBIX U JUINTEIBHBIX HAIPY30K;

e,
8¢ - OTHOCHTENBLHOE 3HAYEHHE DKCIIEHTPUCUTETA TPOJOILHOM Critbl /i
M
€ = 57>
TIIe N mpunumaemoe He menee 0,15.

Jlomyckaercs ymMeHbIIATh 3HaUeHUE KOI(PPULIEHTa 1 C Y4EeTOM pacHpeneieHHs U3ru0aronmx
MOMEHTOB IO JUIMHE D>JIEMEHTa, Xapakrepa ero JaedOpMHUpPOBAHHUS W BIUSHHUS MPOTHOOB Ha
3HaYeHUE U3rM0aIOIIero MOMEHTa B PACUETHOM CEUEHUH MYTEM pacdyeTa KOHCTPYKINHU KaK yIpyroi
CHUCTEMBI.

6.2.27 Pacuer 1o NMpOYHOCTH MPSIMOYTOJIbHBIX CEUEHUW BHEI[EHTPEHHO CHKAThIX JIEMEHTOB C
apMaTypoii, pacmoyiO)KEHHOW y MPOTHUBOIOJIOXKHBIX B IJIOCKOCTH M3rHb0a CTOPOH CEueHUsl, Mpu
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o =— h 22
SKCIIEHTPUCUTETE MPOAOIAbHON cuabl 30 u rubkoctu Hh

YCIIOBUS

AOIMYCKACTCsA IMPOU3BOAUTL U3

N<N,,, (6.33)

rie Nyjp =AIpenenbHoe 3HaUYeHUE MPOAOJIBHON CHUIIBbL, KOTOPYIO MOYKET BOCIHPHUHSATH JJIEMEHT,

onpeenseMoe Ho popmyse
Ny = (p(ij A+ R, As,tot)> (6.34)

rac As,fOt - [IJI0IIa b BCEH HpOI[OJ'IBHOﬁ apMaTypbl B CCUCHHUU 3JICMCHTA,

¢ - KOod(DPUIIMEHT, IPUHUMAEMbIi NpPU ATUTEIBHOM ACUCTBUM HArpysku mno Ttabn. 6.3 B
3aBHCHUMOCTH OT TUOKOCTH BJIEMEHTA.

[Ipyn KpaTKOBpEMEHHOM JEHCTBUM HArpy3KH 3HAYCHUS (¢ ONPEACISIOT MO JIMHEWHOMY 3aKOHY,
[, [,

—=10 — =20
npuaumas ¢ = 0,9 npu i noe=0,85n0pu =
Tabnuma 6.3
Io/h 6 10 15 20
[0) 092 0,9 0,83 0,7

6.2.28 PacuerHyro ;uiHY /() BHEIIEHTPEHHO CXKAaTOTO JIEMEHTA OINPEISIISIOT KaK I JJIEMEHTOB

paMHOI KOHCTPYKIIMU C y4eToM ee Ae(GOopMHUpPOBAHHOTO COCTOSHUS MPH HamOojee HEBBITOAHOM
JUIsi JTaHHOTO DJIEMEHTA pACMOJIOKEHUM HAarpy3kd, HNPUHUMAs BO BHUMAaHHE HEYIpYrue
nedopMaliii MaTEpPUATIOB U HAJIMYWE TPEILMH.

Jlomyckaercs pacyeTHYIO AJUHY /() 2JIEMEHTOB HOCTOSIHHOTO IOMEPEUYHOr0 CeYeHUsl o UInHE /

Ipu ﬂeﬁCTBHH HpOI{OJ’IBHOfI CUJIbl IPUHUMATDH paBHOﬁI

JUTSL DJIEMEHTOB C MIAPHUPHBIM ONMMPAHUEM Ha JIBYX KOHIIAX............... 1,04

JUISE  DJIEMEHTOB C JKECTKOW 3aJeNKoi (MCKIFOYAIOIICH IMOBOPOT
OTOPHOTO CEYEHHS) HA OJHOM KOHIIE M HE3aKPEIJICHHBIM APYIUM KOHIIOM
(KOHCOJTB)..eeeeutvteeentreeeesureeeennseeesssseeesnsseeesnnseesensseeeenssseesnssesssdasnssisns 2,01

JUIS DJIEMEHTOB C IMAPHUPHBIM HECMENAEMbIM ONHPAHUEM HA OJHOM
KOHIIE, a Ha IPYTOM KOHIIE:

C )KECTKOM (0€3 TIOBOPOTA) 3ATECITKOM .....vvveeeeereeeeerreeenireeeessereennssiaenenns 0,71

C MOJATJIMBOM (JIOMYCKAIOIIEH OTpaHUUYEHHBIN TOBOPOT) 3aCIIKOM. .. 0,97;

JUISE  JJEMEHTOB  C  MOJATIMBBIM  HAPHUPHBIM  ONUPAHHEM
(momyckaromeM OrpaHMYeHHOE CMEILEHHE OMOphI) HAa OJHOM KOHIIE, 4 Ha
JPYroM KOHIIE:

C JKE€CTKOM (0€3 TTOBOPOTA) BAMIEITKOM ... .veeeurreenereeereerereennreesseeeseeennneens 1,5/;
C MOJIATIANBOM (C OTPAaHUYEHHBIM IOBOPOTOM) 3aAC€TKOM. .......ceneveennee. 2,07
JUTSL 2JIEMEHTOB ¢ HECMEIIAEMBIMHU 33JICJIKaMH Ha JIBYX KOHIIAX:

HKECTKIMHU (0€3 TIOBOPOTA)....uuveeerieeireeeieeeereenireenseesseeesseeesseensseesseens 0,5/
MOAATIUBBIMU (C OTPAHUYCHHBIM TTOBOPOTOM)....eevvreenereenereannreenneeennn. 0,8/
JUIL DJIEMEHTOB C OTPAHMYEHHO CMEIIAEMBIMU 3aJelIKaMH Ha JIBYX

KOHIIaX:

HKECTKUMHU (0€3 TIOBOPOTA)...cuevieerieaneieeireeireenireesseesseesseessneensneessseens 0,8/;
MOAATIUBBIMU (C OTPAHUYCHHBIM TOBOPOTOM)....eeeueveenereernereanreeennneanns 1,21.

6.2.29 PacueT mo NPOYHOCTH BHELEHTPEHHO CXKAThIX CTaJePuOPOOETOHHBIX 3JIEMEHTOB
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TaBpOBOI'0O U IBYTAaBPOBOI'O CEYCHU CJICOYCT IIPOU3BOANTD:

T

npu h

!:

1 ntd
.l' 1]

F‘_:
-
ecmd - =7 (puc. 6.6, a), - U3 ycnoBus

Ne'=R, A.(05 +t,—a)+ R, A (h—a' —051.)+
+R A (h—-a)- R__.-:___.--Ji._.-% [_[ld [,—a E

(6.35)
BBICOTA CXKaTOM 30HBI X cTasieruOpoOeTOHA ONPEENIeTCS U3 YCIOBUS
N+bet,w Awt + bethﬁ + RSAS - RscA’S - bef b'fx = O; (636)
ecmn X1 puc. 6.6, 6), - u3 ycnosus
Ne' =R, 41,,( L b x—a)+ R, A (h—a —052,)+
—t;
+ R AAh—a")—R  -. [D*‘r —a]—Rﬁl I,( +x—a').
T e o (6.37)
IJie BBICOTA CXKaToi 30HbBI X cTaneuOpoOeToHa onpeaensieTcss U3 yCaoBus
.1I'|'1— + R._.T:r_.".-l'-i“.: + R E‘L .1'-1 + R-.r-l - R._,_r-l - R._.T:_._.'J-i._.::. B o= l:-ll.'-_ I j [:I (6.3 8)
al ™ ™
'?;——-1:-—-—--" . R L ]
| . b
¢ & ¢l ———— i
1 .71 Rier RucA's T ! = _
4 i — | e ———— #
¢ ! —— RbrAs x‘-l 'y /{//ﬁ —tl-h:
| = \¥
S = 1
A= L Riviw —— Rfbisg bbb ] |h
= A
= N =
' | RawAp \ \\\\ .
ey — W LI —-L—a
a | Rewr O .L— g 1|¢
)
Ty ", q - .!-q
| e
3 i ¥ 2 —
-: ¢ _‘; R.ﬂ' R.;:.A.‘s f—-—T T e
! " — -—— N 777 / )
m! E— Buw rAse HL ""f/: ot / uﬂ
| — — il e o l'{"}:":";: .
I = Tl ¥ ’
LE'-E-,;-? P w E RM.H‘-‘IEE b twl h
— ! i
= [ HL\\. o
= — Rhs — ‘l-i
a| el 'L" by |

a-npuxJi'y6-npux >ty I - crepKHeBas apMarypa
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Pucynok 6.6 - Cxema ycunuii 1 31iopa HapsDKEHUH BO BHELIEHTPEHHO CKAThIX DJIIEMEHTAX
JIBYTaBPOBOTO CeUEHUs IPU KOMOMHUPOBAHHOM apMUPOBAaHUU
o :k.- o
S=—=C

1390) I U "* o dopmyne

—_ -—
- o

I N - )
NN, -(N,-N 25| 1|
) ) o e, e, |
L “m A/ (6.39)
TJE € - BKCICHTPHUCHUTET MPOJOJBbHON CHJIBI OTHOCHTEIBHO IEHTPA TSHKECTH MPHBEICHHOTO
cedyeHus, paBHbiil e, = M/N;

Nc - HCCYyIasd CITOCOOHOCTh HCHTPAJIIBHO-CXKXATOI'0 3JICMCHTA, OIIPCACIIsICMA IO quMYJ'Ie
&

M =R, 4d,+R; A;+RA +R A +R, A, =0; (6.40)

Ni - HeCylaAa CIIOCOOHOCTh CCUCHUA, B KOTOPOM BBICOTA C)KaTOM 30HBI CTaHe(i)H6pO6GTOHa

MPUHUMAETCS paBHOU X = &R 1 onpeaensieTcs mo Gopmyre

npu <t
Nu=R, A+R, A, —Ry A, —Ry A, —R.A: 641)
npu X1
N,=R A +Ry.Ad, +R, A ~R. A —R, A, ~R.A; (6.42)
ejn - IKCLIEHTPUCUTET NPOJIOJIBHON pacu€THON CHIIbI N, onpenenseMblil o ¢popmyie
npu £ = 4
. S +S +8 +5. +5
t Ny : (6.43)

S;r = "FEI':.*‘_'J'_:[..!1i - Y. - dr..t
SI=RA(y, —al

V. - PaCCTOSIHUE OT LIEHTPA TSHKECTH NIPUBEIECHHOIO CEYCHHUS 10 PACTAHYTOM UM MEHEe CKaTOU

TpaHy;

P
npu X 1

S A8 48, 48 4S8 +S]
- - :

€in
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-

x—1; |

L]

S"I:' = R B4 'ilq l:'T_Irr':l ';E _:-I".:' _Ir-" - 5 |=
rae \ - )

h—x—t, ;

- - 7 | ) J
S =Rpp b (h—x—1,)| ¥, — — 1 |
Bmusirmne nporuba craneduOpoOeTOHHOTO 3JIEMEHTa YUUTHIBACTCS ITyTeM YMHOKEHUS 3HAYCHU S
e, Ha KOOQMUILIMEHT 1), BBIYUCISIEMBIN COMMIacHO 1. 6.2.26.
6.2.30 PacueT BHEIEHTPEHHO CXKATHIX CTaIePuOPOOCTOHHBIX IJIEMEHTOB KOJBIIEBOTO CEUYCHUS
(puc. 6.4) nomkeH MPONU3BOIUTHCS U3 YCIOBHUS

Ne, <4, Ry 0 4R (1-1350,)L60, |7,
. ;

L~ | (6.44)
rac ber = be,
Ay, 1y - em. 1. 6.2.22 Hactosimero CILL
[Tpu 5TOM BenMYrHA OTHOCUTEIBHOM TIJIOMAAN CXKATOM 30HBI cTasiedudpodeToHa onpeensercs
o dopmyse
N+R_ A,

BT iy
-

)4 (6.45)

o, =
(R, +3.35R

Ecmu momyuennoe u3 pacdera mo Gopmyne (6.45) 3nauenue o < 0,15, B ycnoBue (6.44)
MOJICTABJISIETCS 3HAUCHUE OLy, OIIPENIENIIEMOE 10 PopmyIie
[/NADT3R, A
TR AR A (6.46)
6.3 PACYET IO TIPOYHOCTU HOPM AJIbHBIX CEUEHUM NTPEJIBAPUTEJILHO

HAITPAKEHHBIX CTAJIE@UBPOBETOHHBIX 9JIEMEHTOB B CTA/IMU
HPEABAPUTEJIBHOI'O OB/KATUSA

6.3.1 [Ipu pacuere s7meMeHTa B CTaauU MPEIBAPUTEIBHONO O0XKAaTHs YCUJIME B HaMpsraeMoi
apMarype BBOJUTCS B pacueT KaK BHEILIH s IPOI0JIbHAS CUJla, paBHas

_1".'_; = (G 1'_5 —33 [:]j :1_'_; + G____,;,‘i__; . (647)

r
rae L u A sp - TUIOLIA/IA CCYCHUSI HAIIPSITaeMOW apMaTypbl, PACIIOIOKEHHON COOTBETCTBCHHO B

Hanbosiee 00)KaTOM M pacTAHYTON (MEHEe 00)KaTO ) 30HaX CEUCHMUS;
r

G-’F u GSp - MpCABAPUTCIIbHBIC HAIIPSOKCHUA € YICTOM IICPBLIX IMOTCPb U KOB(I)(I)I/IIII/IGHTa 'Ysp =

P

1,1 B apmaType ¢ mIomaabo CEUEHUs A nd sp-

6.3.2 PacyeT mo npoYHOCTH 3JIEMEHTOB MPAMOYTOJIbBHOTO CEYEHUS B CTAAUU MPEABAPUTEIBLHOTO
00KaTHUsI TPOU3BOJIAT U3 YCIOBUS

Ne, < Rpprlh—05x—al+R . A(h—a'—a)—Rpb(h—x) ——a |,
e | L2 ) (6.48)

e e,

u3rudaronero MomMeHta M OT BHEUHEW Harpy3kd, ACUCTBYIOIIEH B CTaAUU H3TOTOBJICHUS
(coOCTBEHHBIN BeC OJJIEMEHTAa), 10 IEHTpa THKECTH CEUYCHUsI HEe-HalpAraeMoud apMaryphbl

- pacCToAHUC OT TOYKK HPUITIOKCHUA HpOI[OJIBHOﬁ CHJIbI Np C YUYCTOM BJIMAHUA
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pacTSIHYTOW WM HauMEHee CKAaToi (IIPH MOJTHOCTHIO CKATOM CEUCHUH IJIEMEHTA) OT 3THX YCHIIHH
(puc. 6.7), onmpenensiemoe o Gopmyie

M
N, (6.49)

g, =¢,,+05h—at

TIIe €gp - PACCTOSHUE OT TOYKH MIPHIIOKEHUS CHIIBI Np JI0 LICHTPA TSDKECTH CEYCHHS DJICMCHTa,

Ry, - pacHerHoe conpoTuBicHne cTaneubpodeToHa CxKATHIO, YUCICHHO PABHOC TIEPEAaTOYHON
MPOYHOCTH CTane¢uOpoOeTOHa Ry ), 1O IMHEHHON HHTEPIOMALMH (CM. TabIL. 5.2);

R, - pacueTHOe CONPOTUBIICHHE HEHAINPSAraeMOW apMaTypbl CKaTHIO, IPUHUMAEMOE B CTaJAUU
nperBapuTeNbHOro 0oskatus He 6oaee 330 Mlla;

4 TJIOIAIb CEUCHUSI HEHANPSATAeMOM apMaTyphl, PAaclo0KEHHOM B Hanbojee CHKaToi 30He
CEUCHUS DIIEMEHTA.

Beicoty cxatoii 30HBEI cTasieguOpoOeToHa X OMpEenessioT B 3aBUCHMOCTH OT BEIMYMHBI &R,
ompenensiemont mo dopmyre (6:13)

—_ o E

-
o =

npu = h E (puc. 6.7) u3 ycioBus
R A +R bx=R b(h—x)+RA +N,; (6.50)
- X =S
npu kT "o dopmye
. 1+& o 1+E
N +R:‘4t :-E _R:r‘_i_: -l_R'-"::":’”1i ;E
= SR ' T =z
) IR A R, bhi,
& 7 7. T ————
l-25) h(1-Ez) (6.51)

6.3.3 Pacuer mo MNPOYHOCTH DJIEMEHTOB TaBPOBOIO M JBYTABPOBOIO CEUEHHH B CTaguu
MpeABAPUTEIBHOIO 00XKATHS TPOU3BOIAT B 3aBUCUMOCTH OT MOJIOKEHUS TPAHULIBI CKATOU 30HbI:
a) €CIIM TPaHMIla CKATOW 30HbI MPOXOJUT B MOJIKe (pUC. 6.65 a), T.€. cOOM0IaeTCs yCIOBUE

_1".'__5 = ‘Rb E}lr-"’ .- + E_._,;i.; - R__.r‘i: = R;&;E’:.- (J" - _T:|= (652)

r
pacyeT MPOU3BOIAT KAK JUIS IPSMOYTOJIBbHOIO CeYeH s IMPHHOMA 27 cortacHo 1. 6.3.2;

0) ecnau TpaHWIlA CXKATOW 30HBI MPOXOAUT B pebpe (puc. 6.6, 6), t.e. ycioue (6.40) He
COOJTFOTaeTCsI, pacyeT MPOU3BOIAT U3 YCIOBUS

f

x4t

N,e, =R .b.t [_Fi —a-05¢. _.]+ R, b (x—t.)h—a~

+R b, (h=x—1,) h—a-———L |
| 2 ) (6.53)

T

h—x—1; |
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r Al
b Rm A
RacA's L ey
— f i
Np R % |
i +¥s Y i
: o ; - —__I _Z_{’.: ——Jk
| $ =
L R -—— =
o ] RmeA '
| T s
:r- —r Rs.l""&.s L‘h\‘;—-._
o R |
L

Pucynok 6.7 - Cxema yCUIUi U 3110pa HAIPSDKEHUH B CEYEHUH, HOPMAJIbHOM K ITPOJIOJIBHON OCH
M3rubaeMoro MpeaBapuTebHO HAMPSHKEHHOTO CTaneduOpoOeTOHHOTO 3JIEMEHTa, IIPH €ro pacyere
110 IPOYHOCTH B CTAJUU OOXKATHUS

rae e oegp - CMUIL 6.3.2;

Z, - PAacCTOSHUE OT LEHTPA TSHKECTU CEUEHUs AJIEMEHTa JI0 PAacTAHYTOW (HauMeHee CKaToM)
HEHANpsAraeMou apMaTyphl.
BricoTy cxkatoii 30HBI X ONPEestoT 110 GopMymam:
X ow

E T
- _—

mpr ko (ER- oM. . 6.2.14)
N, +R A “Rod -R, (0, B,
x= o e Zats T ;.
4 (6.54)
L, X,
S=— o
Inpu 1
Nyt R4, o iF _R:r"i_r— +X r&-(b: —b)h'
x= - T l;z w .
2 A rrﬁlE_
R.b+— 'R-"l-: 1 ,'9.’-3
- et T (6.55)

Pacuetr HEHTPAJIBHO-PACTAHYTBIX 3JICMEHTOB

6.3.4 Pacyer mno TPOYHOCTH CEUEHUNU ULEHTPAIBHO-PACTIHYTBIX _JJEMEHTOB CIEIyeT
MPOU3BOUTH TOJBKO TSI CITydaeB KOMOMHUPOBAHHOTO apMUpOBaHus (CM. 1. 4.1.2) U3 ycIoBuUSA

NSNult’ (6.56)

rae N, - 1pelenbHoe 3HaueHHE MPOJOJIbHOM pacTATUBAIOLIEH CHIIbI, KOTOPOE MOXKET ObITh
BOCIIPUHSITO JIEMEHTOM.
3HayeHue cuibl N, ;; ONPENESIOT 0 GopMyIIe

Ny = Ryd; tot, (6.57)

rae A s,fot - TUIOIIATb CEUCHUS BCEU MPOJOJBHON CTEPKHEBOU apMaTyphl.

Pacuet BHCHCHTPECHHO PACTAHYTBIX 3JIECMCHTOB
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6.3.5 PacueT 1o mpo4YHOCTH MPSMOYIOJIbHBIX HOPMAJIbHBIX CEYEHH I BHEIEHTPEHHO PACTAHYTHIX
cTajiepuOpOOETOHHBIX 3JIEMEHTOB TOJBKO C KOMOMHHUPOBAHHBIM apMUPOBAHUEM  CJEIyeT
IPOU3BOAUTH B 3aBUCUMOCTH OT IOJIO)KEHHUSI TPOJIOJIBHOM CHUJIBI V-

a) ecJIM MPOJIoJIbHASL cuJia N TIPUJIOKEHA MEXKIY PAaBHOJCUCTBYIOIIMMU YCUJIUM B CTEP>KHEBOM
apmatype S u S’ (puc. 6.8), - U3 yCIOBHM:

Ne'= M, (6.59)

rae Ne u Ne' - ycninst OT BHEILIHUX HarpysoK;

r
My n M- NIPEIENbHBIE YCUIIU L, KOTOPbIE MOXKET BOCIIPUHSTH CEYEHUE.

Yennusa My n M OTPENEISIIOT 0 PopMynam:
M, =R A(h—a—a)+mR;bh(0.5h—a). (6.60)
JIL = R__.'l__ (-'1’ —a —Hrj + F?T__-:R.__-;EEH‘E E[:'i;’ - (Irj; (661)

3HayeHue Kod(puIueHTa yCioBus paboTl m3 B (Qopmynax (6.60) m (6.61) nmpuHHMMaeTcs

pPaBHBIM:
0,9 pu pgyy > 1 %;
0,8 mpu 0,8 < pfyy < 1 %;
0,6 ipu 0,6 < pfy, < 0,8 %;
0,3mpu 0,3 < Hfy < 0,6 %;
0) ecam mpomonbHas cuiaa N TPUIOKEHAa 32 TpenelaMH  PaCCTOSHHUS — MEXIy

PaBHOJECHCTBYIOIIMMHU yCUJIMH B apMmaTtype S n-S" (puc. 6.8), - u3 ycnosus (6.58), ompenenss
IpeAeNbHbIA MOMEHT M,,;, o (opmyie

M, =R bdh—a-05x)+R_A(h—a—a)-
h—& 4

_’”33-';;5’("1'*_1'): et 4t

Wy s (6.62)

IIPYA 3TOM BBICOTY CKaTOM 30HBI X ONPEACIISAIOT U3 YCIOBHS

N+ R__.'J; + R._.-;E?.T - R__.'i__ - F?T_:R.,EEEJ[-"E /4 .T) =10. (663)

Ecnu nmonyuennoe u3 pacuera (6.63) 3nauenue x > Eph, 70 B popmyay (6.62) MoACTaBISAIOT X =

ERh, TAe & R onpenenstoT coriacHo m. 6.2.15.

6.4 PACUET 110 ITPOYHOCTU CTAJIE®OUBPOBETOHHBIX 3JIEMEHTOB I1PU
JEUCTBUM ITONEPEYHBIX CHJT

Oo0nme moJioxe HUA

6.4.1 Pacuet no mpouyHocTH craneduOpoOETOHHBIX SIEMEHTOB MPH JIEHCTBUH TIONIEPEUHBIX CUI
MPOU3BOJISAT HA OCHOBE MOJIEJIM HAKIIOHHBIX CEUEHH.

[Ipu pacdere 1Mo MoJIe/IM HAKIIOHHBIX CEYCHHH JOHKHBI OBITH 00eCIIeueHbl TPOYHOCTh AJIEMEHTA
MO MOJ0Ce MEXAY HAKIOHHBIMU CEUCHUSIMH W HAKIOHHOMY CEUCHUIO Ha JEHCTBHE MONEPEUHBIX
CHJI, a TAKXKe MPOYHOCTh M0 HAKIOHHOMY CEYEHUIO Ha JIEHCTBUE MOMEHTA.
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a - MeX]ly paBHOJCHCTBYIOIUM U YCHUIUH B apMatype S U S’ ; 6 - 3a lipeenaMu pacCTOsTHAS M eIy
paBHOJEHCTBYIOLIIMMH ycuiuii B apmatype S u S"; / - ctepxKHeBas apmarypa
Pucynok 6.8 - Cxema ycunuii 1 31iopa HanpsDKeHUH B C€YEeHU M, HOPMAIbHOM K ITPOJIOJIBHON OCH
BHEI[EHTPEHHO PACTSIHYTOTO cTajedruOpoOSTOHHOTO JIEMEHTA, IPH €T0 PacueTe Mo MPOYHOCTH
IIpU NIPUJIOKEHUU NIPOJOJIBHOU CUIIBl N

[IpoyHOCTh 1O HAKIIOHHOM MOJIOCE XApaKTEPU3YyeTCs] MaKCUMAJIBHBIM 3HAUEHHUEM IMONEPEeYHOMN
CHUJIbI, KOTOPOE MOXKET OBITh BOCIPUHSATO HAKIOHHOMW MOJOCOH, HaXOMsIIEeHCs MO BO3ACHCTBUEM
CKUMAIONMX YCUIIMWA BIOJb TMOJOCHI U PACTATUBAIONMX YCHUIUNA OT MOMEPEYHOM apMaTryphl,

nepecekarolield HakIoHHY0 monocy. [Ipu 3ToM mpodHOCTh cTaneduOpobeTOHa ONmpeneNsioT Mo
COMPOTUBJICHUIO  CTaneguOpoOeTOHa OCEBOMY

CKaTUlO C  Y4YCTOM
HaIIPsKCHHOT'O COCTOSHUA B HAKJIOHHOMW MOJIOCE.

BJIMAHUA  CIIOXKHOI'O

Pacuer mo HaKIOHHOMY CEUECHHIO Ha JCHCTBHE IONEPEYHBIX CHJI IPOW3BOMAAT HA OCHOBE
YpaBHECHUS PAaBHOBECHS BHEIIHWX U BHYTPEHHHX IMOIMEPEYHBIX CHJI, JCHCTBYIOIMX B HAKIOHHOM
CEUYCHHH, C [UTMHON MPOSKIUH dg Ha IPOJOJIBHYIO OCh DIIEMEHTA. BuyrpenHue nonepeyHbie CUITBI

BKJIIOYAIOT MOMEPEYHYIO CUITY, BOCIPUHUMAEMYIO CTanepuOpoOEeTOHOM B HAKIIOHHOM CEYEHUH, U
NOMEPEYHYI0 CHIIy, BOCHPHHHUMAaEMyl0 IIE€peceKarolieli HAKIOHHOE CEYeHUEe MOMNepeyHOM
apmarypoii. [Ipu 3Tom monepeyHbie CUITbI, BOCIPUHUMAEMBIE CTATEPUOPOOETOHOM U MOMEPEUHOM
apMaTypoi, OMpeAeNsioT MO COMPOTUBJICHUSM craneduOpoOeToHa M TOMEPEeYHON apMaTypbl
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PACTOKCHUIO C YICTOM JUJIMHBI ITPOCKUO NN d, HAKIIOHHOTO CCUCHU .

q
Pacuer no HAaKIIOHHOMY CCYCHHIO Ha HGIZCTBHG MOMCHTaA MPOU3BOJAT Ha OCHOBC YpaBHCHMUA

PaBHOBECHUA MOMCHTOB OT BHCIIHUX U BHYTPCHHHUX CHII, HeﬁCTBYIOIl[HX B HAaKIOHHOM CCUYCHHHU, C
IIHHHOﬁ IMpOCKINU Clq Ha MpPOAOJIbBHYKO OChb 3JICMCHTA. MOMEHTBI OT BHYTPCHHUX CHUJI BKIIHOYAIOT

MOMEHT, BOCIPUHUMAaeMbIi cTaneduOpoOEeTOHOM, MOMEHT, BOCIPUHHMMAEMbIl IepeceKaroien
HAKIIOHHOE ~ CEYEHHE INPOAOJIBHOW pAaCTAHYTOM apmaTypoid, MOMEHT, BOCIPHHHUMAEMBbII
MepeceKarollieil  HAaKIOHHOE CEUYeHUue momepedyHor apmarypou. Ilpu 3TOM  MOMEHTHI,
BOCIpUHUMAaEMBIe cTaneguopoOeTOHOM, TPOJOIBHON U MONEPEeYHO apMaTypoi, ONpeiessioT o
COIIPOTHUBJICHUSM HPOJOJIBHON U MONEPEUYHON apMaTyphbl PACTSHKEHUIO ¢ yIETOM JUIMHBI TPOCKIMHU
g HAKIOHHOTO CCYCHMSL.

Pacuer cranenOpode TOHHBIX 3JIEMEHTOB 110 M0JI0Ce MeKAY HAKJIOHHBIMHU Ce4e HUSIMH

6.4.2 Pacuer u3rnbGaeMbIX >JIEMEHTOB IO CTaleduOpoOETOHHON IMOJ0ce MEXKAY HAKIOHHBIMU
CEUEHUSIMU MTPOU3BOJAT U3 YCIOBUS

0<0,3¢0w19p1Rg bh,, (6.64)

rae Q - nmornepeyHas cujia B HOpMaJbHOM CEUEHUHU 3JIEMEHTA;
®p1 - KOOPPULHEHT, OnpeaensieMblii 1o GpopmyIie

op1 =1-0,01R,, (6.65)

rae 3Hauenus Ry, npuaumarorcs B Mlla;

Q] - KO3phULHEHT, onpeaesseMbli 1o Gopmyrie

E.
U'll']. 7 1 + 5_!‘1 fani=
E, - (6.66)

e B zme AR, (6.67)

3Havenus k,,,, IPUHAMAIOTCA 1Mo 1. 6.2.13.

3naueHue npaBoii yactu B Gopmyre (6.64) npuHuMariot He Oomnee 1,3.

PacuyeT cTasiepnOpPoOEe TOHHBIX 3JIEMEHTOB 10 HAKJIOHHBIM CeYeHUsIM HA JielicTBHUe
Norne peYHbIX CHJI

6.4.3 Pacuer msrubaembix cTasieuOpOOETOHHBIX 3JIEMEHTOB IO HAKIOHHOMY CEUEHUIO MPU
TOJIEKO (MOpPOBOM apMHUpoBaHuH| (pHC. 6.9, a) MPOU3BOJAT U3 YCIOBUS

O<0p+ Opsps (6.68)

rae O - momnepevHas Cuiia B HAKTOHHOM CCYCHHU C JUIMHOW IPOCKUNH dg Ha IPOJOIBHYIO OCh

pJIeMEHTa, OmpejessieMas OT BCEX BHEIHUX CHJI, PACIONOKEHHBIX IO  OJHY CTOPOHY OT
paccMaTpuBaeMOro HaKIOHHOTO CEUYEHHS, IIPU ITOM YUUTHIBAIOT HanboJsiee OmacHoe 3arpyKeHue B
npeenax HakIOHHOTO CEUYCHHS,

Oy, - momepeyHas CuiIa, BOCIPUHUMaeMas CTaledrOpoOCTOHOM CKAaTOW 30HBL B HAKIOHHOM
CCUCHHHU;

Op; - UOIEpeYHast CUIa, BOCIHPUHHMAaeMas CTaneuOpoOCTOHOM pACTSHYTOH 30HBL B
HAKIIOHHOM CEYCHHH.

3HauCHHE MOMEPEYHON CHIbl (g ISl M3TMOACMBIX M BHCLEHTPCHHO CXKAThIX DJICMCHTOB

ompenensiercs o popmysne
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Q -
 agsin(30"—h) (6.69)

e Ry, - ompenensiercst o gopmynam (60.5) u (6.7) ¢ 3aMeHo# B HEX Kod(pduuneHTa &, Ha k,,

(em. 11. 6.2.13), onpenensiemoro 1o tadn. 6.2 Hacrosiero CIIT;
b 1 h'- cOOTBETCTBEHHO IIIMPUHA U BBICOTA SJIEMEHTA B PACCUUTHIBAEMOM CEUCHU U
Qg - IPOCKUYISI HAKTOHHON TPELIMHBL; YTrOJl HAKIOHA TPSLMHEI IPUHUMACTCS PaBHBIM 45°;

[ - yron HakioHa BEpTUKATBHON OCH 3JIEMEHTA K BEPTHUKAIH.

a)

i

a - npu GUOPOBOM apMUPOBAHUH; O - TP KOMOUHUPOBAHHOM apMUPOBAHUH

Pucynok 6.9 - Cxema ycunuii pu pacuere crajaeguOpoOeTOHHBIX JIEMEHTOB 110 HAKITOHHOMY
CEUCHHIO HA JICHCTBHE MOMEPEUHBIX CHII

3HayeHHe MONEePEYHOMN CHUIIbI be, ompenensiercs o gopmyse
bet = be aqa (670)
R.b
9=~ —on _pv-
e~ sin( 907 —f) (6.71)

6.4.4 Pacuer m3rubaembix cTasieprOpOOETOHHBIX 3JIEMEHTOB 110 HAKIOHHOMY CEUCHHUIO TIPH
KOMOMHUPOBAaHHOM apMHUpPOBaHUU (puc. 6.9, 6) TPOU3BOIAT U3 YCIOBUS

Q < be + bet + sta (6'72)
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e O, Oy, 1 Op, - IPUHUMAIOTCS 110 11. 6.4.3;
O, - IoIepeyuHas cuja, BOCIPUHUMAaeMasi IONEPEYHON apMaTypoil B HAKIOHHOM CE4YEHUMU.

[onepeunyro cuny (Jy,, ONPEeNsIoT o Gopmyre

st = Osw Gsw aq’ (6-73)

TI€ Qgyy - KOdPOULIHEHT, TpUHUMaeMblil paBHBIM 0,75;

dg, - YCHUIWE B IIONEPEYHOM apMmaType Ha €IUHMIY UIMHBI JJIEMEHTa, ONpelensieMoe IIo
dopmyme

Se (6.74)
a, - IPUHUMACTCA 10 11. 6.4.3.

Pacuer CT&J’IC(l)HﬁpOﬁeTOHHBIX 3J1IEMEHTOB 10 HAKJIOHHBIM CeUYeHHsIM Ha JelicTBHe
MOMECHTOB

6.4.5 Pacuer crane@uOpOOETOHHBIX JJIEMEHTOB I10 HAKIOHHBIM CEUYEHHSM Ha JeicTBHE
MOMEHTOB (puc. 6.10) Tpou3BOIAT U3 YCIOBUS

M< M+ My, + My, (6.75)

rae M- MOMEHT B HAaKJIOHHOM CE€YEHMU C JUTMHOM MPOEKIUU (g Ha TIPOJOJIBHYIO OCh JJICMECHTA,

OmnpeAeisieMblid OT BCEX BHEIIHUX CHJI, PACIOJIOAKEHHBIX MO OJHY CTOPOHY OT paccMaTpUBAEMOrO
HaKJIOHHOTO CEUEHHUs, OTHOCUTENIbHO KOHIA HAKIOHHOTO ceueHus (Touka (), TpOTUBOMOJIONKHOTO
KOHIly, Y KOTOpPOTO pacmoJyiaraercs IpoBepsieMas IMpoJAoJibHAs apMaTypa, HCIbIThIBAIOILAS
pacTsbDkeHHEe OT MOMEHTa B HAKIOHHOM CEYCHHH, MPH OTOM YYUTHIBAIOT HambOOJee OMmacHoe
3arpy’K€HHE B MMpeiesax HaKIOHHOTO CEYEHHUS;

Mg - MOMEHT, BOCHPUHUMAEMBbIA MPOJOJIBbHON CTEPHKHEBOW apmaTypoil, IepeceKaroei

HAKIOHHOE CEYEHHE OTHOCUTEIBHO IPOTUBOIIOI0KHOIO KOHIIA HAKIOHHOIO cedeHus (Touka 0);
M, - MOMEHT, BOCIPHUHHUMAEMBIHA IIONEPEYHOU CTEPHKHEBOM apMaTypol, IepeceKaromen

HaKIOHHOE CEYCHHE OTHOCUTEIHHO MPOTHUBOIIOIOXKHOTO KOHIIA HAKIIOHHOTO cedeHus (Touka 0);
Mp,; - MOMeEHT, BOCIpHHUMAEMbIil CTanepuOpOOCTOHOM, OTHOCHTEIBHO MPOTHBOIOIOKHOIO

KOHIIa HAKIIOHHOTO ce4eHus (Touka 0).
MowmeHT M, onpenesitoT 1o gopmyie

M, =Nz, (6.76)

rae N - ycunue B MPOAOJIBHOM PacTSIHYTOM apMmarype, IPUHUMAaeMOe paBHbIM RA,, a B 30HE

aHKEPOBKH - ompeaensaeMoe cornacHo mi. 8.3.22 - 8.3.32;
Z, - IJIEY0 BHYTPEHHEW Mapbl CUJI, OIIyCKaeTCsl IpuHUMaTh z, = 0,94.

MomeHT Mgy, Uil TONEPEYHOM apMaTypbl, HOPMAJIbHOW K NPOJOJIbHOM OCH 3JIEMEHTA,

OTIPEIETISIOT o opmysie
M, = 0,50, a4, (6.77)

r1e O, - YCHIIHE B IOMIEPEYHON apMaType, IPHHUMACMOE PaBHBIM ¢, d,;
4y - OIpenensorT no gopmyie (6.74), a a, MPUHUMAIOT B IPefienax oT 1,04 no 2,0A.
MowmenT Mp,, onpenersitor 1o popmyie

bet = O,Sbet aq, (678)
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e bet - ompezensercs 1o 1. 6.4.3.

Pucynok 6.10 - Cxema yeunnii npu pacuere cranedruOpoOeTOHHBIX 3JIEMEHTOB 110 HAKIOHHOMY
CEUYCHHIO Ha JICHCTBHE MOMEHTOB

Pacuer nmpousBomiT 11 HAKIOHHBIX CEYCHUMN, PACIOJIOKCHHBIX IO [UIMHE DJIEMEHTAa Ha €ro
KOHIIEBBIX YJacCTKaX M B MECTax OOpbIBa MPOJOJIBHON apMarypbl, IpH HauOoJiee OMacHOM UIMHE
MPOCKIHU HAKTOHHOTO CCUCHMUS dyy, HPHHUMACMON B YKa3aHHBIX BBILIC PE/CIax.

Jlommyckaercs MpOU3BOAUTH PACUET HAKIOHHBIX CEYCHUU, MPUHUMAS B YCIOBUH (6.75) MOMEHT
M B HaWIOHHOM CEYCHHUH IPHU JTHHE [IPOCKIUH dgy HA IIPOJOJIBHYIO OCh dJIEMEHTa, paBHOH 2,0/, a

MOMeHT M, - paBHBIM 0,5¢,, h2,

IIpu OTCYTCTBHH IOIEPEUHON apMaTypbl PACYET HAKIOHHBIX CEYCHUN IIPOU3BOIAT U3 YCIOBUSA
(6.75), npuHuMasi MOMCHT M B HAaKIOHHOM CEHYCHUH TIPH JUINHE POCKIHH dg Ha POJIONIBHYIO OCh

3JIeMEHTa, paBHOU 2,0/, a MOMEHT M, - paBHBIM HYIIO.

6.5 PACUET CTAJIE®@UBPOBETOHHBIX 9JIEMEHTOB HA MECTHOE C:KATHE

6.5.1 Pacuer craneduOpoOETOHHBIX 3JIEMEHTOB Ha MECTHOE C)KaTue (CMSTHUE) MPOU3BOJAT MPU
JECHCTBUU CXKUMAIOIICH CHJIBI, TPUIJIOKCHHOW Ha 'OTPAHMYCHHON IUIOMAIA HOPMAIbHO K
MOBEPXHOCTH  cTajeduOpoOeTOHHOrO  snemMeHTa. [Ip 3TOM  YUMTHIBAIOT  TOBBIMICHHOE
COMPOTHUBJIEHUE CXKATUIO cTaneduOpoOeTOHa B Mpeienax rpy30Boi MIom@Au (IO CMSTHS) 32
C4eT OOBEMHOIO HANPSDKEHHOTO COCTOSIHHS cTaieuOpoOeToHa 1oj TPYy30BOH  IIOMIAJIBIO,
3aBUCSIIEE OT PACIOIOXKEHUSI TPY30BOH TLIOIIAIM HA MTOBEPXHOCTH HJIEMEHTA.

[Ipu HamUUUK CETYATOrO APMUPOBAHUS B 30HE MECTHOTO CXKATHS YUUTHIBAIOT JIOMOJHUTEIBHOE
MOBBIIIGHUE COMPOTUBIIEHUS CKaTHIO cTaneduOpoOeToHa Ioj TPy30BOM TUIOMIAIBI0 32 CYET
COMPOTHUBJICHUS CTEPIKHEBOU apMaTypHhI.

Pacuet anemeHnTOB Ha MecTHOE cxkatue pu (ruOpoBOM apMupoBaHuu (cM. 1. 4.1.2) npous3BoaAT
coriacHo 1. 6.5.2, a npu KOMOMHUPOBAHHOM aPMUPOBAHUM - COTJIACHO TI. 6.5.3;

6.5.2 Pacuer snemMeHTOB Ha MecTHoe cxkarue mnpu ¢uOpoBoM apmupoBanuu (puc. 6.11)
MPOU3BOJIAT U3 YCIOBUS

N= UR_r‘;_.:r"ll-";.:r : (679)

rje N - MecTHasi CKUMAIOIIAs CUJjla OT BHEIIHEH Harpy3Ku;
Afb, Joc - NIOWAMD NPUIIOKEHUS CKUMAIOLIEH CHITBI (TLIOLIAb CMATHSL);
R Joc - pacderHoe compoTHBiICHHE CTanepuOpOoOCTOHA CHKATHIO NPU MECTHOM ACHCTBHH

C)KMMAIOIICH CHJIBI;
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Vy - kod(punimeHT, mpuHUMaeMbiii paBHbIM 1,0 mpu paHOMepHOM U 0,75 TIpu HEPAaBHOMEPHOM
pacripesieIeHu MECTHON Harpy3Kku IO IJIOMAAN CMSTHSL.
3HaucHue Ry, Joc OMPENEISIOT 10 popmyrte

Ry, loc = ©fb Ry, (6.80)

TIe Ofh= KO3(phULHCHT, onpe/essieMblii 110 popmyie

(6.81)

HO IpUHUMaeMblid He Ooiiee 2,5 u He menee 1,0.

B dopmyme (6.81):
Afb,max - MaKCUMaJIbHasl pacueTHasl IUIOLIA/b, YCTAHABINBACMAs 110 CIICAYIOLMM [IPaBHIIaM:

LEHTPHI TSHKECTU MIIOMIAICH A/b,loc uA fb,max COBIANAIOT;
TPAHHIbl PACUCTHON IUIOMWRAMU Afp jpqax OTCTOAT OT KaXAOW CTOPOHBI Itom@iu Ag joc Ha

paccTOssHUM, paBHOM COOTBETCTBYIOIIEMY pa3Mepy 3TUX CTOPOH (puc. 6.11).
6.5.3 Pacyer »1eMeHTOB: Ha -MECTHOE CXaTWe IpU HATUYUU CETYATOr0 ApPMHUPOBAHUS

(KOCBEHHOI apMaTyphl) B BUJIE CBAPHBIX CETOK IIPOU3BOIAT U3 YCIOBHS
N<ZwhR. :.,_'1_.-. . (6 82)

L ERtr o

rac Rbs,lOC - IPHUBCACHHOC C Y4YE€TOM .CCTHATOIO apMHpPOBAHHUA B 30HC MCCTHOIO CXKaTHUA

pacueTHOE CONMPOTHBIICHHUE cTaiedrOpoOeTOHA CKATHIO, OmpeeisaeMoe o GopmMysie
Rps.loc = Rpp joe +29s.xy Roxy s xy- (6.83)

31ech Pg, xy - KOOQhULHEHT, OnpeaessieMbli 1o popmyiie

(6.84)

Ap,loc,ef - NIOLA/b, 3AKII0UCHHAs BHYTPU KOHTYPA CETOK, CHUTASL [0 MX KPAHHUM CTEPXKHSM 1
npuHIMaeMast B popmyie (6.84) ue 6onee Ay max;
Rg xy - pacueTHOE CONPOTHBIICHUE PACTSHKEHHUIO CTEPKHEBOM apMaTypbl;

Hs,xy - KOOQOUIMEHT CETIATOr0 apMUPOBAHUSL, ONIPEACIEMbIN 110 (hopmyIte

Al +n Al

!"l:.:;.' = 4 :
A ioe. e (685)
Ny, Ag, [ - YACIO CTEpXKHEM, MIOLPAAb CEYEHUS MU JUIMHA CTEPXKHS. CETKHM, CuMTas B OCIX
KpalHUX CTEP)KHEN, B HAIIPABJIICHUH X
ny, Asy, ly - TO K€, B HaIPaBJICHUH Y,

S - mar CC€TOK.
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a - BJAIM OT KpaeB 3JIEMEHTA; 6 - IO BCEH IUPUHE SNEMEHTA; 6 - Y Kpas (Toplia) 3JeMEHTa 110 Bcel ero IUPUHE; 2 - Ha
YTy 3JIEMEHTa; 0 - y OJJHOTO Kpas 3JIEMEHTA; e - BOJIM3M OJJHOTO Kpas 3JIEMEHTa; / - 3JIeMEHT, Ha KOTOPHIi NeHCTBYeT
MECTHasi Harpy3Ka; 2 - IIowath CMATHS Agp joc; 3= MaKCUMAaIIbHAS PACUCTHAS INIOIAID Afp, 1y, qy; 4 - LUCHTP THKECTH
wiomaneit Ag, joc 1 Ap iy axs 5 - MUHUMaIbHAs 30Ha aPMHUPOBAHNUS CCTKAMH, [IPU KOTOPO# KOCBEHHOC apMHUPOBAHNE
YUHTHIBACTICS B pacueTe

Pucynok 6.11 - CxeMbl 17151 pacdyeTa 3JI€MEHTOB Ha MECTHOE CyKaTHe IIPH PACTIONOKEHUU MECTHOM
Harpy3Kku

3HaueHus Ry loc Afb,lOC» Vv 1 N IpUHUMAIOT COMIacHO 1. 6.5.2.

3HAUEHUE MECTHOM CHKUMAIOIICH CHUJIbl, BOCIPUHUMAEMOE DJJIEMEHTOM C CETYaThIM
apMHpoBaHWEM (mpaBas 4acTh yciaoBus 0.82), MpUHUMAKOT HE OoJjiee YABOCHHOTO 3HAYCHUS
MECTHOM CX)KMMAIOIIEH CHUJIbI, BOCIPUHUMAEMON AJIEMEHTOM 0€3 ceTYaToro apMUpOBaHUs (IIpaBas
4acTh ycinoBus 6.79).

CeruaToe apMUPOBAHUE JIOJDKHO OTBEYATh KOHCTPYKTUBHBIM TPEOOBAHUSM, MPHUBEICHHBIM B
paznene 8.

6.6 PACUET CTAJIE®@UBPOBETOHHBIX 9JIEMEHTOB HA TTPOAABJIMBAHUE
O01me MoJI0Ke HUA

6.6.1 Pacuer Ha mpoJaBiIMBaHHUE MPOU3BOIAT JUIA MJIOCKUX CTaeuOpoOETOHHBIX JEMEHTOB
(muT) mpu AeHCTBUU HA HUX (HOPMaJIbHO K IMJIOCKOCTH 3JIEMEHTa) MECTHBIX, KOHIIEHTPUPOBAHHO
MPHJIOKEHHBIX YCHIIUH - COCPEAOTOYCHHBIX CUITBI M M3THOAIOIIET0 MOMEHTA.

[lpu pacuere Ha NPOAABIMBAHME PACCMATPUBAIOT pACUETHOE IONEpPEeYyHOe  CEeYCHMUE,

h
pacrooKeHHOe BOKPYT 30HBI TMepeauul YCUIIMK Ha 3JIEMEHT Ha PacCTOSIHUU 2 HOPMAaJbHO K €ro
NpPOJOJBHOW OCH, IO TOBEPXHOCTH KOTOPOTO JCWUCTBYIOT KacaTelbHbIE  YCHIUS | OT
COCPEIOTOUYECHHBIX CUJIBI M U3THOAIOIIETO MOMEHTA.

JlelicTByrOIME KacaTeNbHbIE YCHIIUS MO IUIOMAAM PACUYETHOTO MOMEPEYHOTO CEYECHUS JIOJIKHBI

C 01.09.2006 pevictByeT, BBEAEH BNepBble
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OBITH BOCIPHHSTEL CTaIe(UOPOOCTOHOM C CONPOTUBICHHEM OCEBOMY pAacTSDKCHHIO Rp, H

h
pacMoIoXKeHHOW 1o 00€ CTOPOHBI OT PACYETHOTO MOMEPEYHOTO CEYEHHUS Ha PAcCTOSHUU 2
MOIEPEIHON CTEPKHEBOM apMaTypoOil ¢ COIPOTUBIIEHUEM PACTLKEHUIO Ry ..

[Ipyn ~ pgelicTBUM  COCPENOTOYEHHOM  CHJIBI  KacaTelbHbIE  YCUIIMS, BOCIHPHUHHUMAaEMbIE
cTaiepuOpoOETOHOM U CTEP)KHEBOW apMaTypoi, MPUHUMAIOT PABHOMEPHO PACIPEICIICHHBIMH T10
BCCH TIUIOHIAJM  PACUETHOTO TMOMEepeyHoro cedyeHus. l[lpum npelicTBuM M3rubaromiero MoOMEHTa
KacaTelbHbIC  YCUJIMS, BOCIpPUHUMAaeMble CcTaneuOpoOETOHOM U TMOIMEPEYHOM apMaTypo,
OPUHUMAIOT C Y4eTOM HEeylnpyroi paboTsl craneduOpoOeToHa W CTEpKHEBOW apMaTyphl.
JlomyckaeTcs  KacareiabHble YCHIIMS, BOCIHpPHUHUMaeMble CTaie@uOpoOETOHOM U CTEpPKHEBOM
apMaTypoii, NPUHUMATh JIMHEHHO U3MEHSIOIMMUCS 10 JJIMHE PACYETHOTO MOMEPEUYHOr0 CEUCHUS B
HalpaBJICHUU  JEUCTBHA  MOMEHTa C  MAaKCUMaJbHBIMU  KacaTelbHbBIMU  YCHJIMSIMHU
MPOTUBOIOJIOKHOTO 3HAKA Y KPAaeB PACUETHOTO IMOMEPEYHOTO CEYCHHUS B 3TOM HallpaBJICHUH.

Pacuer Ha mponmaBiuBaHWEe NpU JEHCTBHUU COCPEAOTOUYECHHOW CHIBI mpu (GuOpoBOM
apMUpPOBAaHUU MPOMU3BOAT cormacHo m. 6.6.2, mpu JEWCTBUU COCPEJOTOUYEHHOM CHJIBI U
KOMOMHUPOBAHHOM apMHUPOBAHUM - COTJIACHO M. 6.6.3, IpU JEHCTBHU COCPEIOTOYCHHBIX CHIIBI,
U3rudaroIero MoMeHTa u (UOPOBOM apMHpPOBAaHUU - COTMAcHO M. 6.6.4 w mpu JeHCTBUU
COCpPEZOTOUYECHHBIX CUJIbI, U3TMOAIOIIETO MOMEHTa U KOMOMHUPOBAHHOM apMUPOBAHUM - COTJIACHO
m. 6.6.5.

PacueTHBII KOHTYp TONEPEUHOTO CEUCHHS MTPUHUMAIOT:

MIPU PACIIONIOKEHUH TIJIOMIASIKY TTEPEeIadn Harpy3KH BHYTPH IJIOCKOTO 3JIEMEHTA - 3aMKHYTBHIM U
pacIoioKeHHBIM BOKPYT TIJIOIIAJIKY TIEpeIaun Harpy3ku (puc. 6.12, 6, 2);

MPU PaACHOJIOKCHUHU TUIONMRAAKA TIEpeIadyr Harpy3Kd y Kpas WM yrja IMJI0CKOTO 3JIEMEHTa - B
BHJIC JIBYX BapUAHTOB: 3aMKHYTHIM U PACHOJIOKEHHBIM BOKPYI IUIOIIAJIKU Tepeaadynd Harpy3Ku u
HE3aMKHYTBIM, CJEIYIOLMM OT KpaeB IJIOCKOro 3jeMeHTa (puc. 6.12, a, 6), B 3TOM ciy4ae
YIUTHIBAIOT HAMMEHBIIYIO HECYIIyI0 CTOCOOHOCTh IIPH JBYX BapUaHTaX PACIOJIOKECHUS PACUETHOTO
KOHTYpa MOMEPEYHOr0 CEUCHHUSI.

IIpu neiictBun MomeHTa Mjye B MECTE NPUIIOKEHUSI COCPENOTOYEHHOW HArpy3Kd IOJIOBUHY
ATOTO0 MOMEHTA YUUTHIBAIOT IIPH pacyeTe Ha MPOJIaBIMBAHKE, d IPYTYIO TOJIOBUHY YIUTHIBAIOT TIPU
pacuere MO HOPMAaJIbHBIM CEUYEHHSM [0 MIMPUHE CEUYCHUS, BKIIOYAIONMM HMMPUHY TUIOMAAKA
nepeayud Harpy3kd U BBICOTY CEUYEHHUs IUIOCKOTO BJEMEHTA M@ 00€ CTOPOHBI OT ILIOINAJKU
nepeayu HarpysKu.

[lpu nmelicTBUU COCPETOTOYCHHBIX MOMEHTOB U CHUJIBI B YCIOBUSX MPOYHOCTH COOTHOINCHUS
MEXIy  JEHCTBYIOIIMMH  COCPEIOTOYECHHBIMH  MOMEHTaMU — M, _ yYUTBHIBa€MbIMH  IIpHU
NPOJABIMBAHUM, W TPENENbHBIMU Mpyj; TPUHUMAIOT HE ©O0JIEE COOTHOUICHUS MEXIY

JEUCTBYIOIIMM COCPENOTOYEHHBIM YCUIIUEM [ 1 IpeNeabHbIM F) ;.

PacuyeT crasie puOPOOE TOHHBIX 3JIEMEHTOB HA NMPOAABJIUBAHME IPH /Ie MICTBUU
COCpeI0TOYE HHOM CHJIbI

6.6.2 Pacyer »1eMEHTOB Ha MPOJABIMBAHUE MPU JIEUCTBUH COCPEAOTOUCHHOW CHJIBI H
GruOpPOBOM apMUPOBAHUH TTPOU3BOIAT U3 YCIOBUS

F < Fpul, (6.86)

rne I - cocpeioToueHHas cuila OT BHEUIHEN HArpy3KH;
Fg,ult - IpeNieIbHOE YCHITHE, BOCIIPHHUMAEMOE CTane(puOpo6eToHOM.

Yeunue Fy, 3]t onpenenstor mo gopmyie
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Fapult =Rpi Ap, (6.87)

I1e Ay, - MIO0LIAb PACYETHOTO MOMEPEYHOr0 CeYCHHS, PACIIONOKEHHOTO Ha PACCTOSHHU 0,54 ot

TPaHUIIBL TIJIOMIAN TTPHIIOKEHUS COCPEIOTOUECHHON CUIIbl F' ¢ pabodeld BBICOTON cedeHwus / (puc.
6.13).
[Inomaab Ay, onpenemsoT mo gopmyre

Ag = u0,5h, (6.88)

I U - IEPUMETP KOHTYpa pacyeTHOTO MONEPEYHOr0 CEUECHUS;

h - pabouasi BbICOTa CEUCHUSI.

6.6.3 Pacuer craneduOpOOETOHHBIX SJIEMEHTOB MPU KOMOMHHUPOBAHHOM apMHpPOBAaHUU Ha
MpOJaBIMBaHUE TIPU JEHCTBUHM COCPEIOTOUCHHOM CUIIbI (puc. 6.14) TpOU3BOAAT U3 YCIOBUS

F< Ffb,ult +st,ulta (6.89)

e Fg, uylt - TPEACHBHOE YCHJIME, BOCIPMHUMAEMOE IMOINEPEYHOU apMaTypod Inpu
MPOJIaBINBAHHY;

Fgy,ult - IPeICIBHOC YCHITHE, BOCIPHHUMACMOE CTalIe(rOPOOCTOHOM, ONPEACIICMOE COMITACHO
m 6.6.2.

Yeunue F,, )¢, BOCOPUHAMAEMOE TIONIEPEYHOM apMaTypor, HOPMaIbHON K TPOJOJIBHON OCH
AJIEMEHTa U PACHOJIOKEHHONM paBHOMEPHO BJOJb KOHTYpa PACYETHOIO MOMEPEYHOro CEYeHMUS,
OTpeNeNsIoT o GopMyrie

Fypult = 0,89, 1, (6.90)

rJe # - MEepUMETpP KOHTypa pacueTHOIO MOMEPEeYHOIro CEUYEHUsl, ONpEeIessieMbli COIIAacHO II.
6.6.2;
qgw - YCUIIHE B IIONIEPEUYHON apMaType Ha €AWHUIY JUIMHBI KOHTYPa Pac4€THOIO IOIEPEYHOIO
CEUYCHU S, PaCIOJIOKEHHON B mpezenax paccrosuus 0,54 1o o6e CTOPOHBI OT KOHTYpa pacue€THOTO
ceueHus, ornpeaensieMoe 1no Gpopmye
R_ AL

q_.l =—

' S (6.91)
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a, 6 - IOMIAKa MPIJIOKEHUS HATPy3KU Y Kpast ITIOCKOTO JIEMEHTa; O - T0-Key BHYTPH IJIOCKOTO 3JIEMEHTA; 2 - IPH
KpecTooOpa3HOM pacIoyioKeHUH MONIepeyHON apMaTyphl; / - IUIOIa b IPUIOKEHHU HATPY3KH; 2 - paCUETHBIH KOHTYP
MIOIIEPEYHOI0 CeUeHus; 2’ - BTOpOi BApUaHT PacIOJI0KEHUS paCUE€THOTO KOHTYPa; 3 - HEHTP THKECTU PacyeTHOTO
KOHTypa (MecTo nepeceyeHus ocei X1 u Y7); 4 - UEHTP TDKECTH MJIOIAJIKA NPUII0KESHNS HArpy3KH (MECTO MepeceUeHHs

oceil Xu Y); 5 - nonepevHas apMartypa; 6 - KOHTYp pacueTHOTO IONIEPEYHOro ce4eHus 0e3 yuerTa B pacyere
MOTIEPEYHOM apMaTyphl; 7 - TpaHuna (Kpai) II0CKOTO 3JIeMEHTa

Pucynok 6.12 - Cxema pacueTHbIX KOHTYPOB ITOIIEPEUYHOIO CEUEHUS IPU MPOJaBIMBAHUH

rae A, - MIOIRAb CEUEHUs MONEPEYHON apMaTyphl ¢ LIATOM S, PACHOJIOKEHHON B Npeaenax
paccrostaus 0,5/ mo 0o0e CTOpOHBI KOHTYpPA PACYE€THOTO MONEPEYHOTO CEUEHHUS 110 . €I0 TEPUMETDY.

Ilpu pacnonokeHuM TMONEpPeyHOl apMaTypbl HE pPAaBHOMEPHO IO KOHTYPY pPacdeTHOIO
MONEPEYHOr0 CEUEHHUs, & COCPEIOTOUEHHO Y OCell MIIOURAKU Mepeaaun Harpy3ku (KpecTooopasHoe
pacrosioXeHne TMOMepeyHol apMmarypbl) MHEpUMETp KOHTypa W JUIsl TOMNEPEYHON . apMaTyphl
NPUHUMAIOT 110 (AKTHYECKUM JUTMHAM YYaCTKOB PACIIOJIOKEHUS TONEPEUHON apMaTyphl Ly, x U

Ly,y,y 110 pacyeTHOMY KOHTYPY IpoJaBianBanus (puc. 6.12, 2).
3HaueHue F ‘oult + Fgyyult puHAMAIOT HE Oonee 2F o, ult- [Tontepeunyro apmaTypy y4UTHIBAIOT B

pacuere nipu F,, 4jr He Menee 0,25F o, ult-
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3a rpaHUIlEel PaCMONOKEHHUs OMEPEYHOM apMaTyphbl pacueT Ha MpOAABIMBAHHUE MPOU3BOIAT
comiacHo 1. 6.6.2, paccMaTpuBas KOHTYpP Pacue€THOTO MOIMEPEYHOro ceueHust Ha pacctosauu 0,54
OT TpaHUIBl PACMHOJIOKEHUsl IMomepeyHo apmarypsl (puc. 6.14). Ilpu cocpeaoToueHHOM
PacHOJI0KEHUU MOTIEPEYHON apMaTyphl IO OCAM TUIOMAAKA TTepeaud Harpy3Kl pacueTHBIM KOHTYP
MOMEPEUYHOr0 CeYeHUsI OeTOHAa MPUHUMAIOT MO JWATOHATBHBIM JIUHHSAM, CIEIYIONMM OT Kpas
PacroIOKEHU S TONEpeUHOr apMaTypsl (puc. 6.12, 2).

M
77N
’I h/2

I
i o
I'...

| 77

K
h2

1 - pacueTHOE IONEPEYHOE CeYeHUE; 2 - KOHTYP PAcCuETHOTO IMOTEPEUYHOTO CeUCHHUS; 3 - KOHTY P TUIOIIAJKH TPUIIOKEHUS
Harpy3Kku
Pucynox 6.13 - Cxema JJI1 pacucTa CTaHe(i)I/I6p06GTOHHLIX 2JIEMEHTOB 0€3 Honepeqﬂoﬁ apMaTyphbl
Ha MpOaaBJIMBAHUEC

[Tomepeunas apMaTypa J0KHA YIOBJIETBOPATH KOHCTPYKTUBHBIM TPEOOBAHUSM, MPUBEICHHBIM
B pazzene 8.
PacueT cranedudpode TOHHBIX 3JIEMEHTOB HA NMPOJAABAMBAaHME NPH e HCTBUH

COCPEAOTOYCHHBIX CUJIbLI U n3rn6a10mer0 MOMCHTA

6.6.4. Pacuer craneduOpoOCTOHHBIX 2JIEMEHTOB Ha TPOJIaBIUBAHUE ITPH COBMECTHOM JCHCTBUH
COCPEIOTOUYCHHBIX CHJIBI M HM3rubaromero MomeHTa, npu ¢uopoBom apmupoBanuu (puc. 6.13)
MIPOU3BOJAT U3 YCIOBUS

(6.92)

rze F' - coCpeioTOYEeHHast CHJIa OT BHEIIHEHW HArpy3Ku;

M - cocpenoToyeHHbIN W3rHOalOUMii MOMEHT OT BHEIIHEW Harpy3kd, yGUTbIBaeMbI MpH
pacuere Ha npojaBiuBanue (1. 6.6.1);

F fh,ult ¥ ]\/gfb,u]t - IpeieTIbHBIE COCPEOTOYCHHBIE CHIIA U U3TH0AIONMI MOMEHT, KOTOPBIE MOTYT
ObITh BOCIPUHSATHI cTaneguOpoOETOHOM B pacueTHOM MOMEPEYHOM CEUEHHMH MPH UX PazAcIbHOM

JIEHCTBUM.
B cranmedubpobeToHHOM Kapkace 3JaHUN C TIJIOCKUMH TEPEKPBITUSIMU COCPEIOTOYCHHBIN
U3rudaronmii MOMEHT M])- paBeH CyMMapHOMY M3THOAIOIEeMy MOMEHTY B CEUCHHUSX BEPXHEH U
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HIWDKHEH KOJIOHH, MPUMBIKAIOIMX K TIEPEKPHITHUIO B paCCMaTPUBAEMOM Y3JI€.
HpenensHyto cuny Fp, 3]t ONPENENMIoT COrIacHo . 6.6.2.

LIpenenbHblii M3rnoaroyii MOMEHT Mfp ]t OIPEACIISIOT 1O popmyIte

be’u]t = bet Wfb h, (693)

e Wy, - MOMCHT COLPOTHBIICHNUSI PACYETHOTO KOHTYpA IIONEPEYHOrO CEUCHNUS], ONPEACIISCMblil
coriacHo 1. 6.6.6.

[Ipu aevicTBUmM W3rnOAOIMX MOMEHTOB B JIBYX B3aWMHO IMEPIEHIUKYISIPHBIX TLIOCKOCTSIX
pacder MpOU3BOJIAT U3 YCIOBUS

+ —=1
E-'_J.L.E JI;‘:‘-;‘.L.E JI'E.-'_J_‘.'.L.E (694)

rne F, M. n My - COCpeI0TOYCHHBIC CHJIa U M3rM0aroIe MOMEHTHI B HalpaBIeHUIX ocel X u

Y, yautsiBaemple npu pacuere Ha npoaaBauBanue (. 6.6.1), OT BHEMHEH Harpy3Ku,
Fjb,ulta %x,u[t, bey,ult - TIpenenbHBIC COCPEIOTOUYCHHBIE CHJIa M HM3rhOarolme MOMEHTHI B

HarpapJeHHusX oceil X u Y, KOTopbie MOTYT ObITh BOCIPUHSATHI cTaeuOpoOETOHOM B pacueTHOM
HONEPEYHOM CEUEHUHU NPU UX PA3ACIBHOM JICHCTBUH.
Yeunue Fg, 3]t ONPEeNsioT CONIACHO I1. 6.6.2.

Yeumus Mg, ult v My, 4] ONPENCIIOT COINACHO YKa3aHMSM, NPUBEJCHHBIM BBIIIE, TPH

JECTBUM MOMEHTa COOTBETCTBEHHO B IIJIOCKOCTH OCU X U B MJIOCKOCTH OCH Y.

[Ipu pacronoxxeHuun cocpeOTOYEHHOMN CHJIbl BHELEHTPEHHO OTHOCUTENBHO IIEHTpa TSKECTH
KOHTYpa PacdyeTHOTO MOMEPEYHOTO CEUYCHHS 3HAUCHUS M3TUOAIONMX COCPEIOTOUYECHHBIX MOMEHTOB
OT BHEIIHEH HArpy3Kd OMPEAENSIOT C Y4eTOM JIOMOJHHUTEIBHOIO MOMEHTa OT BHELEHTPEHHOTO
MPUJIOKEHUST COCPEIOTOYCHHON CHUJIbl OTHOCHUTENBHO II€HTpa THKECTH KOHTypa PacyeTHOIO
MOIIEPEYHOr0 CEUYECHHMUSI.
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1 - pacdyeTHOE MONEpEeYHOE CeUCHHE; 2 - KOHTYP PACUCTHOTO MTOTIEPEIHOTO CEUCHHUS; 3 - TPAHUIIBI 30HBL, B IPEACIaxX
KOTOPHIX B pacueTe yUHUTHIBACTCS IONIepeYHast apMaTypa; 4 - KOHTyp pacueTHOTO HOMEPEUHOTO CeUeHNUs 0e3 yueTa B
pacdere monepeuHoit apMaTyphl; 5 - KOHTYP IUIOIIAIKY MPHI0KEHISL HATPy3KU

Pucynok 6.14 - Cxema ans pacueta cranepuOpoOSTOHHBIX ITUT C-BEPTUKATIBLHON paBHOMEPHO
pacnpeAesieHHON MoNnepeyHor apMaTypol Ha IpOJaBIMBaHUe

6.6.5 Pacuer craneduOpoOETOHHBIX JJIEMEHTOB Ha TMPOJABIMBAHUE TPH ACUCTBUH
COCpPEJOTOUYECHHBIX CUJIBI U M3rH0arollero MOMeHTa Ipu KOMOMHUPOBAHHOM apMUPOBAaHUM (pHUC.
6.14) npou3BOJAT U3 YCIOBUS

F M
+
+ f:_—.r.L..': M

-

.

Thowis + ‘urnr.l..': o (695)

F.

T

rne Fm M-mnon. 6.6.4;
Ffb,ult 1 Mfp ylt - TpenelbHbIE COCPEIOTOYCHHBIC CHIIA H U3THOAOIIMH MOMEHT, KOTOpBIS

MOTYT OBITh BOCHPHUHSTHI CTATEPUOPOOCTOHOM B PACUCTHOM IOMEPEYHOM CEUEHUM IIPU HUX
pa3aenbHOM JCVCTBUY,
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Fyult v Mgy yjt - NPENEIbHBIE COCPEIOTOYEHHBIE CHJIa U M3TMOAIONIMA MOMEHT, KOTOPBIE

MOTYT-ObITh BOCIIPUHSITHI ITOIIEPEUHOI apMaTypoil pU UX Pa3/eIbHOM JIEHCTBUH.
Yeunusa F o, ults Mfp ult 1 F,, ylt OTIPEICISIOT COMIACHO mil. 6.6.3 n 6.6.4.

Yeumie . Mgy yjt, BOCHPUHMMAEMOE TIOMEPEYHON apMaTrypol, HOPMaJIbHOM K IJIOCKOCTH
AJIEMEHTA U PACIOJ0KEHHOM PaBHOMEPHO BJOJIb KOHTYPA PACUETHOIO CEYEHHS, OMPEACIISIOT MO
dopmyrie

Mw,ult = 0,85 Weys (6.96)

rae gq,, U W, --Onpenensor cornacHo nim. 6.6.3 n 6.6.7.

HpI/I ﬂeﬁCTBHH COCPCAOTOUCHHBIX I/ISI"I/I68.IOH_[I/IX MOMCHTOB B JIBYX B3aUMHO IICPIICH AUKYJISIPHBIX
IIJIOCKOCTAX pacdeT HPOU3SBOIAT U3 YCIIOBUA

F M. M
+ : + : =1,
‘F_rT:_u.'z + ‘F_—-n_L.z J"‘i'r_-":;'.u.z + JI.‘-I.I.L.E J'I_-"'_‘.'_‘.z + J"‘i'r:- J Lt (697)

rae £, M, u M, - cornacHo 1. 6.6.4;
Fppult, Mfbx ult 1 My, it = TIPSJICIIBHBIC COCPENOTOYCHHbIC CHIIA 1 u3rubarolpe MOMEHTHI B

HarpaBJIeHHUsX oceil X u Y, KOTOpblE€ MOTYT OBITh BOCIPUHATHI cTaaeduOpOOETOHOM B pacyeTHOM
MONIEPEYHOM CEUEHUU MPU UX pa3felIbHOM JACUCTBUH;

Fowults Msw x ult © My, y 4]t - TPSACTBHBIC COCPEAOTOUCHHBIC CUJIA M H3rHOAOIIME MOMCHTHI
B HampaBJIeHUsIX oceil X U Y, KOTOpbhIe€ MOTYT ObITh BOCHIPUHATHI MOMEPEYHON apMaTypoil Mpu uUx
pa3AeiIbHOM JICHCTBUH.

Yeumust Fpg, yit, Mfbx ults Mppy,ult ¥ Fg,y qilt ONPEACISIOT COIACHO TIIL. 6.6.316.64.

Yewmus Mgy x ult 1 M,y ult ONPEACIAIOT COMIACHO PEKOMEHIALUSM, IPUBCICHHBIM BbIIIE,
MpY IEWCTBUM M3TMOAOIIETO MOMEHTA COOTBETCTBEHHO B HaIlpaBJIeHUIX ocu X 1 ocH Y.

Buavenust F, ylt + Fopults Mfbult + Mgy ults Mgult + Mgy x ults My ult + M,y ult B
yenousix (6.95) u (6.97) npunumator He Oonee 2Fg yit, 2Mfpult, 2Mfbx ult: 2Mfby,uit
COOTBETCTBEHHO.

[lomepeunasi apmaTypa JOJDKHA OTBEYAaTh KOHCTPYKTUBHBIM TpeOOBAaHUSM, MPUBEICHHBIM B
paznene 8.

6.6.6 B oOmem ciygae 3HaUYeHHST MOMEHTAa CONPOTUBIIECHUS PACUETHOIO KOHTYypa
crane(ubpobeToHa Npy MpoJaBIuBaHuu Wy, () B HANPABICHUSX B3aHMHO IEPICHIUKYISPHBIX

oceit X u Y onpenensiror mo gopmyre

P, :_L-l:.-'i-j:i,_ (6.98)
rae Ifbx()/) - MOMEHT MHEPLUH PACYETHOTO KOHTYpa OTHOCUTEIBHO Oce X # Y], mpoxoasumx

gyepe3 ero meHTp TsokecTH (puc. 6.12);
V(X)max - MaKCUMaJIbHOE PaCcCTOSIHUE OT PACU€THOTO KOHTYpA JI0 €ro LIEHTPA TSHKECTHU.

3HAauYCHUE MOMCHTA MHEPLUHHU Ip,(y) ONPEICIAIOT KAK CYMMY MOMCHTOB HHEPUHHU Ig(y)i

OTJICJIbHBIX Y4aCTKOB PAacue€THOI0 KOHTypa IMONEPEYHOr0 CEUEHHUS] OTHOCUTENIbHO IEHTPaIbHbBIX
oceil, MPOXOIAIIMX Yepe3 UEHTP TSHKECTU PacueTHOIO KOHTYpa.
[TonmokeHue 1eHTpa TSHKECTH PACUETHOTO KOHTYpPa OTHOCUTEIBHO BHIOPAHHOM OCH OMPEACTSIOT

o dopmyse
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> L (6.99)
rae L; - JUIMHa OTeNBHOIO y4acTKa PacueTHOIO KOHTYPA,;

Xi{(;)o - paccTosiHHME€ OT IEHTPOB TSDKECTH OTJCNIBHBIX YYaCTKOB PACUETHOrO KOHTYpa 0

BBIOpaHHBIX OCeil.
JList 3aMKHYTOTO MPsIMOYIOJIBHOTO KOHTYpa (pucC. 6.12, 6, ¢) ¢ mnmHO# ydacTkoB L, u L, B

HanpaBJeHUU ocerl X U Y UEHTp THKECTH PACHOJIOKEH B MECTE MEPECEUEHUS OCe CUMMETPHU
KOHTYpa.
3HaueHne MOMEHTa MHEPIIUU PACUETHOTO KOHTYpa ONPEEIISIOT 1Mo Gopmyrie

Ipx(v) = Ioxot + oy (6.100)
e Ipy(y)1,2 - MOMEHT MHEPUHMH YYaCTKOB KOHTYpA JNIMHON Ly 1 L, OTHOCHTENbHO oCel Y]

X1, coBnajgaronmx ¢ ocsiMu Y'u X.

3naueHus [, (y)1,2 onpeaeisior mo dopmynam (6.101) u (6.102), npuHuMas YCIOBHO MMPUHY
KaXkJ10TO y4acTka KOHTYpa JUIMHON L, 1 L), paBHOH eAMHHIIC

L.
I-"::"‘."l =— ®
e 6 (6.101)
Yoty =0.3Ly i Ly (6.102)
3HaueHus Wfbx(y) OTIPEeNeNSIOT o GopMyIie
W seus =—,,
Lg'2 (6.103)
: 4 1., )
n it 116 L:’r‘ L X +:“|:1' Ty oF
um a3 . (6104)

JIns HE3aMKHYTOTO pPACUYETHOTO KOHTYpPA, COCTOSIIETO M3 TpeX MNPSIMOJUHEHHBIX YYaCTKOB
mmHol Ly, u L, (puc. 6.12, 6), HanpuMep MpHU PACTIOIOKEHUM AIIOMAIKI Tepelaull Harpy3Ku

(KOJIOHHBI) Yy Kpas IUIOCKOTO 3JeMEHTa (IJIUTBl MEPEKPbITUS), MOJ0KEHUE IEHTPA THKECTH
pacyeTHOro KOHTYpa B HANpPaBJIEHUU OCH X OMPENeNstoT o Gopmysie

L+LL
2L+l (6.105)

-

a B HaIIPaBJICHUU OCH Y - LEHTpP TSHKECTU PACIIOJIOKEH 10 OCH CUMMETPUHU PACUETHOIO KOHTYpa.

3HaueHUs] MOMEHTA MHEPLUU PAaCUETHOTO KOHTYpa OTHOCUTENBHO LIEHTPAIBLHBIX ocell Y] u X
omnpenersiroT mo gopmyse (6.100).

3Ha4YEHUs Lppy1 1 Lg,2 ONPENEnsroT mo dopmynam:

-

I, =fi101 (x ~ Loy
= T (6.106)

Ipn =L (L —x)" (6.107)

3HayeHus ]_fbyl u [jby2 OMPENENISIIOT 10 PopMyrnam:
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I, =05L1 (6.108)

e i

12 (6.109)

m ';:;:._“ n.—';;;=-—“;
oo o Li-x (6.110)
27,
W, =
oL 6.111)

Ipu pacuere NIpHHUMAIOT HAUMCHbIINE 3HAYCHHSI MOMCHTOB COIPOTUBICHUS Wy,
JIns HE3aMKHYTOIO. PacueTHOro KOHTYpa, COCTOSIIETO M3 JBYX MNPSIMOJUHEHHBIX YYaCTKOB
mmHon Ly u L, (puc. 6.12, a), HanpuMep TPU PACIOJOKEHUM TUIOMAAKA TIepeaadyd Harpy3Kd

(kOJIOHHBI) BOJM3M yIyla MIIOCKOrO AJeMeHTa (MIJIUTHI MEPEKPhITHS), MON0KEHHE IEHTPa THKECTH
pacyeTHOro KOHTYpa B HalnpaBieHuu oceid X u Y onpenenstor no gopmyne

LoLy +05L,

g =—

L+L, 6.112)

3HaueHUs] MOMEHTA MHEPLIUU PacCUETHOIO KOHTYpa OTHOCUTENBHO LIEHTPAIBHBIX ocell Y] u X
ompenessroT mo gopmynam (6.106) u (6.108).
3HauCHUS Ly, (y)1 U Lpyy(y)2 ONPEACISIOT IO hopMymam:

Iom= L_q (X, — L )

12 2 (6.113)
Ipy2 = Ly(Ly =%)%; (6.114)
Ipy1 = LilLy, = o)’ (6.115)
I :_';"'L.- (v, _Tj
el VI 2 (6.116)
3HaueHus Wiy 1 W, OIpENENsIoT 1o dopmymnam:
I, I,
W =—— —:
% u L.—x (6.117)
I I
n oy - — "
Yo uw Lo —w (6.118)

Ipu pacuere NIPUHUMAIOT HAUMCHBLINE 3HAYCHUSI MOMEHTOB CONPOTHBICHUS Wy i W,

6.6.7 3HaueHUs MOMEHTOB CONPOTHBJIEHUSI MONEPEYHOM apMaTypbl HpU HMPOAABIMBAHUU
Ww,x(y) B TOM Cilydae, KOTzia omepeyHast apMaTypa pacroiokKeHa paBHOMEPHO BJIOJIb PACYCTHOTO

h
KOHTypa INpOJABJIMBAHUS B IpEAENax 30HbI, I'PAHUIIBI KOTOPOH OTCTOST HAa pacCTOSHUU 2 B
KOKIYI0 CTOPOHY OT KOHTypa NpojAaBivMBaHus craiegudpobetona (puc. 6.14), npuHUMAOT
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pPaBHBIMHU COOTBCTCTBYIOIIMM 3HAYCHUAM Wfbx u ijy

Ilpu pacnonoxeHUu NMOMEPEeYHOW apMaTyphbl B IIOCKOM 3JIEMEHTE COCPEJOTOYEHHO IO OCSIM
IPY30BOM TMJIOLIAJKK, HAPUMEpP MO OCH KOJOHH (KpecTooOpa3HOE pacHoyIOKEHUE MONepeuHon
apMaTypbl B MIEPEKPBHITUH ), MOMEHTBI COITPOTUBJICHUS TOMIEPEUYHON apMaTyphl OMIPEACIISIOT IO TEM
JKE TIPaBMJIaM, YTO U MOMEHTHI COMTPOTUBIIEHUS cTaneduOpoOeTOHa, MPUHUMAs COOTBETCTB YIOIILYIO
(GaKkTUYEeCKyI0® NJTUHY OIrPaHMYEHHOTO YYacTKa pacloJIOXKEHHUsI TMOMEePEeYHOM apMaTypbl IO
pacYeTHOMY KOHTYPY NPOJIABINBAHUS Ly, x U Ly, y (puc. 6.12, 2).

7 PACUET DJIEMEHTOB CTAJIE@UBPOBETOHHBIX KOHCTPYKIIUI IO
IPEJEJbHBIM COCTOSSHUSIM BTOPOM I'PYTIIIbBI

7.1 OBIIUE ITOJIOKEHUSA

7.1.1* Pac4eTsl 110 MPeeTbHBIM COCTOSIHHSIM BTOPOU TPYMIIBI BKIIIOYAIOT:

- pacder 1mo o0pa30BaAHUIO TPEUMH;

- pacder 1o PacKpBITUIQ TPEIIMH, HOPMAJIBHBIX U HAKIIOHHBIX K TPOJIOIILHOM OCH JJIEMEHTA,

- pacueT mo aedopMaIH M.

7.1.2 Pacyer o oOpa3oBaHUIO TPEIMH MPOU3BOIAT I TPOBEPKU HEOOXOIMMOCTH pacyeTa Mo
PACKpBITUIO TPEIMH, a TaKKE JIJIi MPOBEPKA HEOOXOAMMOCTH ydyeTa TPEIMH IMpPU pacuere 1o
nedopMaIusm.

7.1.3 Ilpu pacuere 1O MHpPEnEIbHBIM COCTOSHUSIM BTOPOW TPYMIBl HArpy3KH MPUHUMAIOT C
KO (pULIUCHTOM HaJIXKHOCTH 110 Harpyske £ = 1,0.

7.2 PACUHET CTAJIE®@UBPOBETOHHBIX 3JIEMEHTOB 110 PACKPBITHUIO TPEILIMH
O011Me moJI0Ke HUA

7.2.1 Pacuer crane@uOpOOETOHHBIX 3JIEMEHTOB IO PACKPHITHIO TPEUMH MPOU3BOIAT B TEX
Clly4asiX, Korja coOJIr0JaeTcs yClIoBUe

M> Mcye, (7.1)

rae M - uzrubaroumii MOMEHT OT BHEIIHEH Harpy3Kud OTHOCHUTEIBHO OCH, HOPMalbHOM K
TJIOCKOCTH JIEUCTBHSI MOMEHTA M MPOXOJAIICH dyepe3 HEHTP TSKECTH MPUBEIECHHOTO MOMEPEUYHOro
CEYEHMS DJIEMEHTA;

Meye - n3rubamImmMii MOMEHT, BOCHPHUHHMMAaeMbli HOPMaJbHBIM CEYEHUEM »dJEMEHTa MpHU

00pa3oBaHHUM TPEUMH, ONIPEACAEMBIA COTTIacHO 1. 7.2.2.
JIisi 1eHTpaIbHO-PACTAHYTHIX SJEMEHTOB WIMPHHY PACKPBITUSI TPEIMH ONPEACISIOT TPHU
COOJIIOJICHUH YCIIOBUS

N>N_pe» (7.2)

rae N - IpoAO0JbHOE PACTATUBAIOIIEE YCUIIME OT BHENIHEN HATrpy3KH;
N,,. - IIPOJOJIbHOE PACTATUBAIOLICE YCHJINE, BOCIPUHUMAEMOE JIEMEHTOM IIpU 00pa3oBaHUU

TPEUMH, ONPEEIIEMOE COITIaCHO I1. 7.2.6.

7.2.2 Pacyer craneduOpoOECTOHHBIX SJEMEHTOB MPOU3BOAAT MO HENPOAODKUTEILHOMY U
MPOJODKUTETIBHOMY PACKPBITHIO TPEUIMH.

HenponomxuTenbHoe packpblTUE TPEIMH OMPEEIISIOT OT COBMECTHOTO JIeHCTBUSI TOCTOSTHHBIX
U BPEMEHHBIX (IJIUTENbHBIX M KPAaTKOBPEMEHHBIX) HArpy30K, MPOJOJIKUTEIBHOE - TOJNBKO OT
MOCTOSIHHBIX U BPEMEHHBIX JUIMTEIBHBIX HArpy3o0K (1. 4.2.4).

7.2.3 PacueT no pacKpbITUIO TPEIIMH POU3BOIAT U3 YCIOBUS

Acpe < Aere,ults (7.3)
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TI€ d... - LIMPUHA PACKPBITUA TPEUMH OT JCWCTBUS BHEUIHEH Harpysku, omnpenensemas

cornacHo nm. 7.2.4,7.2.7n 7.2.10;
Agpe ult - TPENETBHO TOMYCTUMAS IMPUHA PACKPBITHS TPELIMH.,

3HAYCHUSA A .. 4/t TIPUHUMAIOT 10 Ta0m. 4.1.

cre,
724 IllupuHy packpbITHS TPEUMH d,,. ONPEICIIIOT MCXOAd W3 B3aMMHBIX CMEHICHUHI

pacTsHyTOW apMaTypbl W OeTOoHa Mo 00 CTOPOHBI TPEIMHBI HAa YPOBHE OCH apMaTypbl U
IIPUHUMAKOT:
MPU TPOJOIBKUTEIIBHOM PACKPBITUH

(7.4)

aC}”C = aCi”C,l’

IpHu HEMPOOJOKUTCIbHOM PACKPBITHH
Aepe = acrc,l + acrc,z - acrc,3a (7-5)

rac acrc,l - INIMPHHA PACKPBITHA TPCHIMH OT MPOAOIKUTCIBHOIO I[CﬁCTBPIH ITOCTOSAHHBIX H

BPECMCHHBIX JJINTCIbHBIX HArpy30K;
acrc,z - [MpHHA PaCKPBITHUA TPCHIMH OT HCIPOAOJIKHTCIBHOIO I[GflCTBI/ISI IIOCTOSAHHBIX H

BPEMEHHBIX (JIJTUTEIbHBIX U KPATKOBPEMEHHBIX) HArPy30K;

a IIMPUHA DPACKPBITUS TPEHMH OT HENPOJOJKMTEIBHOIO ACHMCTBUS IOCTOSHHBIX U

CI”C,3
BPCMCHHBIX UIMTCIIBHBIX HAI'PY30K.

3HAYCHUS Ay, |5 Appe,2 M Appe,3 OUPCHEISIOT C YYETOM BIMSHUSI TIPOJIOJDKHTEIIBHOCTH JICHCTBUSI

Crc,
COOTBETCTBYIOIIEH HArpy3KH.

Onpezle.llelme MOMECHTAa Oﬁpa3OBaHI/Iﬂ TPpCIIMH, HOPMAJIbHBIX K HpOIlOJILHOﬁ OCH dJIECMCHTA

7.2.5 MoMeHT TpenmHoobpa3zoBanusi Myy¢ Al cTaneguOpoOeTOHHBIX H3rM0aeMbIX JIEMEHTOB

OTpeNeNsioT mo Gopmyrne:
IS 2JIEMEHTOB O€3 MPeIBapUTEIBHOTO HATIPSHKCHUS apMaTyphl

My = Wyi Ry ser (7.6)
I TPCABAPUTCIIbHO HAITPSOKCHHBIX 9JICMCHTOB
M. = Wpt Rbt,ser t M, (7.7)

rae Wy, - MOMEHT CONpPOTHBJICHHs Ul KPAHHEro PacTSHYTOTO BOJIOKHA CEYCHHUS C Y4eTOM

HEYNpyrux JegopManuii pacTsHyToro 0eToHa, onpeaesercs no Gopmyie

JT',,,. _ :(I, +|1_1-"I_-"r1 + U‘_-"I_-"zl:l +S-___=
- h—x - (7.8)

rae I, ]fcl u Iﬁl - MOMEHTBI MHEPIIUU CKATOM 30HBI OCTOHA, TJIOMAACH ceueHus: GruOpoBoO

unn  (GuOpoBOM M CTEpKHEBOM apMmarypbl, pacrojiO)KEHHON COOTBETCTBEHHO B CXaToil u
pPaCTAHYTOM 30HAX CEUCHUs OTHOCUTEIBHO HYJIEBOU JIMHUY;
Sps - CTAaTHYECKUIT MOMEHT ILIOWAIU CEYECHUs PACTSIHYTON 30HBI OETOHA OTHOCUTEIBHO HYJIEBOM

JIUHUH;

OLf - OTHOIICHIE MOJYJIeil ynpyroctu ¢pubpoBoit apmMaTypsl Equ GetoHa Ep.
[onoxenue HyIeBOM IMHUU ONpeaeseTcs o Gopmyine
1‘3 — X .'1'..
S, 40,8, —0.S = (=04,
I c 2 (7.9)
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rae Spe, Sfcl 51 Sﬁl - CTaTUYECKME MOMEHTHI IUJIOIIAJEH CEeYEeHHUs] CKaToH 30HBI OETOHa,

njomaaei cedeHuss (guOpoBoil mian (GUOpPOBON M CTEP)KHEBOW apMaTyphl, PacloOJOXKEHHOW B
CKATOM M PACTAHYTOM 30HAX CEUEHUSI OTHOCUTEIBHO HYJIEBOM JIMHUY;
Apy ~TIom@ab CEYEeHUs PacTIHYTOro OEeTOHa,

h .~ BBICOTA CEUEHU S FTIEMEHTA.
3unauenue My B popmyre (1.7) onpeneinsercs no gopmyie

M, = P(ecp + 1), (7.10)

rie Mp - MOMEHT ycuiust N, OTHOCHTEIIBHO OCH, TapaJlIelIbHOM HY/ICBOH IMHUH U TTPOXOSIICH

yepe3 SAPOBYH TOUKY; HanOoJiee yJaJIEHHYIO OT PACTSHYTOM 30HBI, TPEIMHOCTOMKOCTh KOTOPOU
HYXKHO OIPEJCNUTb.
B ¢opmyne (7.7) 3uax «t» cieyer NMpUHHMATh, KOIJa HAlpaBICHHE MOMCHTOB Mcye U Mp

IMPOTHUBOIIOJIOXHBI, 3HAK «-» = KOI'/Ila HAIIPABJICHHU A COBIIAdAarOT.

3nauenus Ip1, Ig1, Sp1 1851 BRIMHCISIOTCS ¢ Kod(dunneHTaMu GrOpOBOro apMHPOBAHHS IO

1
IJjiomaaunu l.l_‘, ].,lfa n ].,lfaw, OHPCACIIKICMBbIMU 110 ¢)0pMynaM:

1 1 24 .
WMo = W ey, (7.11)
M= Marhe, e (7.12)
L e = M o - (7.13)

Koodduunentst k5 k,p 1 k YYUTHIBAIOIME opueHTanuio ¢ulOp B Mojkax U pedpe, Ans

orw»
TaBPOBBIX U JBYTABPOBBIX CEUYECHU I NMTPUHUMAIOTCA 11O Taou. 6.1 u 6.2.
3nauenue kodpdunnenTa k ,,, onpenensercs no Gopmyine

’E"-:.'r_ = I_E = -
. (7.14)
M—-09M,,
P,
3n1ech My,
e lpan - nnvHa 3anenku puopsr B OCTOHE, ONMPEeNsIeTcst COMIACHO 1. 6.2.6;
lp- nnuna $uopsr;
Mw Mcyc - n3rubatroume MOMeHTHI (1. 7.2.1);

Miim - pacueTHbIM u3rnbaronmii MOMEHT (M3 pacdera MO MpeAeAbHBIM COCTOSIHUSIM MEpBOi

TPYIIITHBI).
7.2.6 VYcumue N, npu o0O0pa3oBaHMM TpPEUMH B LEHTPAIBHO-PACTAHYTHIX 3JEMEHTAX

OIPEAENSAIOT 110 (PopMyIIe
:I".rr: - ‘-l-'e:"Ri-'_:-e='= (715)
31€Chb Ared - IJIomaab HNPUBCIACHHOI'O ITOIICPCHHOI'O CCUCHHA DJJICMCHTA, OMPCACIIICMAsA I10
dopmyne
A, =4, +tad +E.L.-J;= (7.16)

r

rne Ay, Ay, 4. . npnomans MOMEPEYHOr0 CEUYEHHUSI COOTBETCTBEHHO O€TOHA, PacTSIHYTOH U

CKaTOM CTEP)KHEBOI apMaTyphl;
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o - KoO3(pUIIMEHT MPUBEICHUS apMaTyphl K OETOHY, OIpeessieMblil o gopmyre

PacuyeT no PACKPLITHIO TPCIIIMH, HOPMAJIBHBIX K l'[pO[lO.]IbHOﬁ OCH dJIECMCHTA

7.2.7% HMpuny packpblTusl TPEUMH dcpe, MM, HOPMAIBHBIX K INPOAOJIBHOM OCH, CIEIyeT

omnpenesTh no popmyne

o . -
A, =5¢'1r1,-m=-ﬁ-5—’ 2003.5 -, )3 d s

*
(7.17")
r7e O - KOA(QpPUIMUEHT, MPUHUMAEMbI PaBHBIM TSI JIEMEHTOB:
U3TH0AEMBIX U BHEIIEHTPEHHO CHKATBIX....eeervveerereernreennnes 1,0;
PACTIHYTBIX. .....eeeensdaesaneeestonnreeesnnreeesnuseeessseeessseeessnsneesnns 1,2;

@1 - KO3(ppULUHEHT, YIUTBIBAIOUMN TPOJOJKUTEIBHOCTh NEHCTBUS HArpy3Ku, MPUHUMAEMBIH
pPaBHBIM:

1,00 - mpu HENPOIOIKUTEIIBHOM AEHCTBUYU HArpy3Ku;

1,40 - npu npoAOIHKUTENIBHOM ACHCTBUM HArpy3KH JJi1 KOHCTPYKIMI U3 TSKEIOro OeToHa;

1,50 - npu mpoAOIKUTEILHOM JACUCTBUU HArpy3Kd ISl KOHCTPYKIMH W3 MEJIKO3EPHHCTOTO
OeToHa rpynmsl A;

Nf1 - KO3(GUIHCHT, YIUTHIBAIOWME BIHsHEE (PHOPOBOrO apMUPOBAHMUSI, ONPEEISIEMbIH 110

dopmyie

0.5
RLpr . (7.18)
3HaueHue kod(ppuiireHTa m onmpeaessieTcs o Gopmysie
!
"T W04 (0, AP
fured : /4
M (7.19)

rac A - Imomaab IOINCPECUYHOro CCUYCHHUA JJICMCHTA, MM2, TpGH.[HHOCTOﬁKOCTb KOTOpPOro

olnpeaensercs;
Nred - TPUBEICHHBINH KOA(MOULIMEHT apMUPOBAHUS, ONpeAesiEMbIN 10 (hopmyrie
Meglty +10,
Mg = ——— .
Mg TH; (7.20)
TIe 1M/2 - KO3(QOUIHCHT, TPHHAMACMBIH 115 PHOpBI:
(bpe3epoBaHHOM U3 cns100B, Beimyckaemoi mo TY 0882-193-46854090, - 1,0;
pPE3aHHOM W3 CTAJIBHOIO JMCTa, BhImyckaeMod mo 1Y 0991-123-53832025 u TY 1276-001-
70832021, - 1,2;
pYOJIeHHOM U3 CTaIbHON MPOBOJIOKHU, BBIITYCKAEMOI:

no TV 1211-205-46854090, mapok:

XEHIUKC (HENDIX)....ovveoeeveeeseeeeeeeeeseeeesesesseseeeseseeeeeee 1,0;
DUBEKC (FIBAX)-1/50.... . ovveeeereeeeeeeeeeeeeseeeseeeeessesseeesssenens 1,0;
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OUBEKC (FIBAX)-1,3/50....ccccciiiiieeieeieeeieeeiee e 1,0;
TBUH®JIDT (TWINFLAT).....ooiiiieeeeeeeeeeeee e 1,2;
MUKCAPM (MIXARM)......ooiieiiiieeiiiieeeiiee e 1,3;
no TY 1221-002-95751815, TUIOB:

®OJIA - 1,00;

@B npu anamerpe de 0,8 mMm - 1,00;
OB npu nuamertpe df> 0,8 Mm - 1,10;

DJIII - 1,15;

OJIT - 1,20;

mo TY 1276-001-56707303 tunma «MUKACH»:

Mapok DACk 30/0,5; DACk 60/0,75 1 DAO 60/0,75.......ccccvveevrveeraannnnn. 1,0;
MAPKHA DAO 50/1,0. it e e e e e 1,1;

Hfq - KO3(GHUIMCHT IPUBEICHHOr0 apMUPOBAHUS 10 ILIOLRIH, OIPEICIIeMBLil 110 opmyIe

.u' fo — .u' "'E"-;:':

TV

rae Pfy - KoddpuuueHT GruOpOBOro apMUpOBaHus 110 00bEMY COITIACHO 1. 5.2.2;
k,, - kK0O3(pULHEHT, MpUHUMaeMbIH 110 Talm. 6.1.
JL1st OTAENBHBIX YacTel HOPMAIBHOIO CEYCHHUS HIIEMEHTA 3HAUCHUS [1fy; MOTYT ONPEACIATHCS 1O

dopmynam (7.12) u (7.13);
ng - KOOQQUIIMEHT, IPUHUMAEMBIH IS CTEPKHEBON apMaTyphl:

TOPSTYCKATAHON MEPUOIUUECKOTO TTPOPHII veeiareesaereenvreennreenveenveanns 1,0;
TOPSAUCKATAHOM TITATKOM ... evvveeeeeeieiieeeeenieiieesiasannnseeeeesnnneeeeeesennnneeens 1,3;
XOJIOAHOTSIHYTOM MEePUOANIECKOTO MPOMUIIST M KAHATOB.................. 1,2;
XOJOJHOTAHYTOU TIATKOM] . cnuvvieeruiiieeeirieeeiieeesireeesaibtensnneeesnnneeennnne 1,4;

Gf - YCIIOBHbIC HANPSDKCHUS B KPAlHEM PACTSHYTOM BOJIOKHE WIIH IPUPAIICHUE HANPSHKCHUH OT

JIEHCTBHS BHEIHEH HArpy3kd (MIpW HAJTMYUU TPEABAPUTEIBHOTO HAMPSHKEHUS), ONIpeIesieMoe 110
1. 5.4.5 nacrosmero CII;
E¢- Mozynb ynpyrocts CTanbHO# QuOpOBON apMatypsl, CM. 1. 5.2.5;

UWred - TIPUBEACHHBIN KOI(PPUIIMEHT apMHPOBAHUS IO ILIOMAANA CCUCHUS, ONPEACIACMBIA 110
dopmyme
Hred = Wfa THs,

HO He O0oiee 0,02;
dﬁred - IPUBEICHHBIN TUaMETp UCTOIB3yeMoi (prOphI, onpeaenseTcs coriaacHo m. 6.2.6, Mu;

NormaCS 4.x® (NRMS10-16269) Www.normacs.ru 07.04.2026 ctp. 57 u3 85


normacs://normacs.ru/VL8E

CI 52-104-2006* CtanedunbpobeToHHbIE KOHCTPYKLUK C 01.09.2006 pevictByeT, BBEAEH BNepBble

at

|
e L
|

||\‘K““ H"“m
e If
. \-\\ L I"'"'!‘"""‘
)

a - ceueHne cTanepudpoOESTOHHOTO IEMEHTa; 6 - CEUCHHE, IPUBEICHHOC K CTAIBHOMY; [ - CTEPIKHEBAst apMaTypa
Pucynok 7.1 - Cxema nipuBeeHUS C€UeHUs CTaeruOpOoOETOHHBIX 2JIEMEHTOB K CTATBHOMY

d,.q - TpUBEAECHHBIN nuamerp GuOpoBOil U cTepKHEBOM apMaTypbl, OIpeAesIeMsblii 1o Gopmyre

 dialtdin,
B =—— MM.
d..'-_:'éfll'l'._-'_.-.!-l_d:ll.l: (721)

7.2.8* HanpspkeHne of CieyeT OUpe/iesTh:

B OHCHTPAJTbHO-PACTAHYTBIX 3JICMCHTAX T10 (b()pMy.He
N-P
My (7.22)

rae P - ycuine mpeBapuTeIbHOTO HAMPSHKEHHUS C YIETOM BCEX MOTEPb;
Apt - nomaab cedeHus ctaneguopodeToHa;

.=

f

JUIS U3THOAEMBIX, BHELIEHTPEHHO CXKATBhIX WM BHELEHTPEHHO PACTSHYTHIX JJIEMEHTOB - MO
MpaBUJIaM CTPOUTENBHON MEXaHUKHU KaK JUIsl YIIPYroro Teja.

B pacuere of HOJDKHO pacCMaTpHBAaThCs CEYCHUE, IPHBEACHHOC K OKBUBAICHTHOMY CTAIIBHOMY
ceyeHuto (puc. 7.1) ¢ eIMHON yIpyrol XapakTepUCTUKOW. B pacTaHyToil 30HE K CTaIbHOMY

CCUCHUIO MPUBOIAT TOJIBKO (1)I/I6pOBy1-O N CTCPKHCBYIO apMarypy C SKBHUBAJICHTHOM IJI0IIAABIO
CCUCHUA, a B C)KaTOM 30HE - apMaTtypy u OCTOH C SKBHBAJCHTHBLIMH IomaasiMmn CCUYCHU A,

E E,
o, =—— O, =—.
MPUBEACHHBIMH K PUOPOBOI apmaType mpu Er u E;
3HAYCHHE Gf OMPCACIACTCSL:
JUTSI ©3rMO0AeMBbIX 2JIEMEHTOB 110 (opMysie
M—-Ple_+r)
o f = _ = >
n 1

(7.23)
TIe €, - DKCLUCHTPUCHTET MPUIIOKCHUS CHJIBI P OTHOCHTEIBHO LEHTPA THKECTH CCUCHUS
DJIEMEHTA;

7 - PacCCTOSIHUE OT SIPOBOM TOUKH, ONMIKAN el K C)KaTON TpaHu CEUCHUS,

JJIA BHCOCHTPECHHO CKATBIX U BHCHCHTPCHHO PACTAHYTBIX OJICMCHTOB 110 (1)OpMy.HC
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N_ (e ..Tr)
o, =

M (7.24)
vie N, - pPABHOAECHCTBYIOLAS IPOAOIBHON CUiIbl N ¥ YCUIIHS IPEIBAPUTEIBHOIO 00KaTus P;
€. fot - IKCUCHTPUCUTET YCUIIUS Ny, OTHOCUTENBHO LIEHTPA TSHKECTH CEUCHUSL.

B dopmynax (7.7) u (7.8):
W4 = MOMEHT COHPOTHBIICHUS, NMPHBEICHHOIO K CTaJbHOMY CCYCHHIO, OHPEJCISCTCS IIO
dopmyre

o1,
n_-—'l = 1; —:
Ve (7.25)

rac [fl - MOMCHT HMHCEPIHUH CCUYCHUS, NTPUBCACHHOTO K 3KBHUBAJICHTHOMY CTAJIbHOMY CCUHCHMHIO,

OTHOCHUTCIIBHO €TI0 LHCHTPA TAKCCTH
Ye - PACCTOAHHEC OT LIEHTPA TSHKECTH CCUYCHHS, IIPUBCACHHOI'O K CTAJIbHOMY, 10 paCTﬂHYTOﬁ

TpaHU CEYCHUS.

B dopmymne (7.24) 3Hak «MUHYC» TPUHUMAETCA PU BHELUEHTPEHHOM CXKAaTHUH, a 3HAK <IIIIOC) -
MIPU BHEIEHTPEHHOM PACTSHKEHUM,

7.2.9 Jlns 51eMEHTOB, K TPEIIMHOCTOMKOCTH KOTOPBIX MPEABABISIOTCS TpeOOBaHUS BTOPOM
KaTeropuu, MIMPHUHA HEMPOIOJDKUTENBHOIO PACKPBITHS TPEIIMH OMpeIeiseTcs KaKk CyMMa M PUHBI
PaCKPBITUS OT TMPOAOKUTEIBHOTO NEHCTBUSL TOCTOSHHBIX U JTTUTEIbHBIX HATPY30K U IPUPALICHUS
OIMPUHBI PACKPBITHS OT JACUCTBUS KPATKOBpeMEeHHOHN Harpy3ku. lllupuHa mpOoaoIKUTEIBHOTO
PACKpBITUS TPEIMH 3aBUCUT OT MPOJOJLKUTEABHOCTH ACUCTBUSI MOCTOSHHBIX U JIUTEIBHBIX

Harpysox.

PacueT no PACKPLITHIO TPCIIUH, HAKJIOHHBIX K HpOIIO.]ILHOﬁ OCH dJIECMCHTA

7.2.10% [llupwHa pacKpbITUs TPEIMH, HAKTOHHBIX K MPOAOIBLHON OCH M3rnOaeMbIX 3JIEMEHTOB,
P CETYaTOM U KOMOMHHPOBAHHOM apMUPOBAHUU ONpeeseTcs o Gopmyrne
7 - 7 rl']. "ECE
e = D.’E"-IE":'H +30d -'_='='i'j =/ E_‘: ;
H oo Zg (7.26)
rae ¢/ - KoO3hOUITMEHT TOT JKe, 9TO ¥ B 1. 7.2.1;
k1 - Ko3(ddUIIEHT, BRIUYUCISIEMbII COOTBETCTBEHHO IS (pUOPHI:

¢dpesepoBanHoit n3 cisiboB mo TY 0882-193-46854090, mo (20 - 1400Mfaw)103;

pesaHHOW U3 cTanpHOro jucra mo TV 0991-123-53832025 u' TY (25 - 1400mﬁ1w)103;
1231-001-70832021, 110 QOPMYTIC...ccecurvreeerreeeeireeeerree e

pyOJICHHOM U3 CTabHOM MpoBOJIOKH 1o TY 1211-205-46854090:

mapok XEHJMKC (HENDIX), ©®UBEKC (FIBAX)-1/50 wn (20- 1400Mfaw)103;
OUBEKC (FIBAX) - 10 POPMYTIC.....eveeerieeiieeireeeiiee e

mapku TBUH®JIOT (TWINFLAT) o dopmyie..........eeveeneee 25 - 1400Hfaw)103;
mapkd MUKCAPM (MIXARM) 110 GOPMYII€. .......ecuvereenrannene. (30 - 1400Mfaw)103;
pyOJieHHOM U3 CTabHOM TTpoBOIOKU 1o TY 1221-002-95751815:

TUIA DJTA 110 POPMYIIE.....viivvirieeieereeeeeete ettt e, (20 - 1400Mfaw)103;
TUTIA DJIIT 10 POPMYITC...cevieiiiieeiereeeiere ettt 25 - 1400Mfaw)103;
THIA DJIT IO POPMYTIC. ...ccvvivieneieiienieeteeiie ettt (30 - 1400Hfaw)103;
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tuna ®B npu quamerpe de 0,8 MM 110 PopMYyIIE....eeenerreennee. (22 - 1400p faw)103;
tuna OB npu quamerpe dy> 0,8 MM 110 QOPMYIIE. ..o, (25 - 1400Mfaw)103;
pyOJieHHOM U3 cTanbHOU MpoBosioku o TY 1276-001-56707303

tuna «MUKAC»:

mapok DPACk 30/0,5; ®ACk 60/0,75 u ®AO 60/0,75 mo (25 - 1400Mfaw)103;
117010017 (SRS URRRUURRRPR

Mapki DAO 50/1,0 IO POPMYIIE.......veoveerririereereereereereere e (30 - 1400Mfaw)103;

Nfl - KO3QPUITUEHT TOT K€, UTo U B 1. 7.2.7;

W e = W 4

rae k, - Ko3ppUIUeHT, IpuHUMaeMBblii 110 Tabi. 6.2;
dyred - IPUBEACHHBIN AUAMETP HCIONIB3yeMO (pHOpbI cornacHo 1. 6.2.6;
E¢- monyns ynpyrocti (puOpbl, IPUHUMACMBIH CONIACHO II. 5.2.5;

b, =——015

0 Ll
A (7.27)

rae O - HauOobllas TOTepeyHas cujla Ha pacCMaTpPUBAEMOM YyJacTKe JIMHBI dJIEMEHTa OT
JEHCTBYIOILCH HAIPY3KH;

P - ycunume nipenBapuTeIbHOTO HANIPSHKEHUS C YIETOM BCEX MOTEPb;

Apc - TIIOMIATH CEUSHUSI CKATOU 30HBI CTaeguOpoOeToHa.

7.3 PACUET DJIEMEHTOB CTAJTE®WBEPOBETOHHBIX KOHCTPYKIHI MO
JED®OPMALIASIM

PacueT cTrasiepnuOpoOe TOHHBIX 3JIEeMEHTOB 0 NMPOrudam

7.3.1 Pacder snemMeHTOB cTaneduOpOOSCTOHHBIX KOHCTPYKIIUN 1O JAehopMaIlHsIM MTPOU3BOISAT C
YYETOM DKCIUTYaTallMOHHBIX TPEOOBAHUM, MTPEIBIBISEMBIX K KOHCTPYKIHSIM.

Pacuer nmo nedopmanusm crieayet npou3BOAUTh HA JEHCTBHE:

MOCTOSIHHBIX, BPDEMEHHBIX ITTUTEIIbHBIX U KPATKOBPEMEHHBIX-HArpy30K (4.2.4) pu orpaHU4YeHUH
nedopManfii TEXHOJIOTUYECKUMHU UM KOHCTPYKTUBHBIMU TPEOOBAHU MU,

MOCTOSIHHBIX M BPEMEHHBIX JUIMTENbHBIX HArpy30K —IpH OrpaHUYeHHHU JedopManuit
ACTETUYECKUMH TPEOOBAHHUSIMH.

7.3.2 Jledopmariuu (poruObl, yIiibl IOBOPOTA) SJIEMEHTOB CTATEPHOPOOCTOHHBIX KOHCTPYKIIUM
BBIYUCIISAIOT MO (OpMylnaM CTPOUTENbHONW MEXaHWKH, OMpenessis BXOAAIME B HHUX 3HAYCHUS
KpUBU3HBI contacHo . 7.3.3 - 7.3.5 nacrosiero CIL

Bennunna kpuBU3HBI U aedopManinii craneduOpoOSTOHHBIX 3JIEMEHTOB OTCUYMTHIBACTCS OT UX
HAYaJIbHOTO COCTOSIHUS, MPU HAIWYUM TPEABAPUTEIBHOTO HAMPSHKEHUS - OT COCTOSIHUSA 0
o0xaTusl.

7.3.3 KpuBu3Ha craneguOpoOeTOHHBIX 2JIEMEHTOB OIpEAesIeTCs:

JUIS y9aCTKOB JJIEMEHTA, TJ€ B PACTIHYTOM 30HE He 00pa3yloTcs TpEIMHBI, HOpMalbHBIE K
MPOJIOJIBHON OCH 3JIEMEHTA, - KaK JJIs CIJIOLIHOIO TeNa;

JUISS YyY4aCTKOB JJIEMEHTa, TJe B PaCTSIHYTOW 30HE HMMEIOTCS TPCIMHBI, HOPMAaJbHBIE K
MPOJIOJIBHON OCH, - KaK OTHOIICHWE Pa3HOCTH CPEAHHX JAedopMalinii KpailHero BOJOKHA CKATOMN
30HbI O€TOHA M KPaliHEro BOJIOKHA PACTSAHYTON 30HBI (MU MPOIOJIBHON PACTIHYTOW apMaTypbL pU
KOMOMHHMPOBAHHOM apMHPOBAHHUU K BBICOTE CEUEHHUS DJIEMEHTA (MJIM pabodeil BICOTE CeUEHUS)).

DJIeMEHTHI UM YYaCTKH JJIEMEHTOB pacCMaTpUBAIOTCA O€3 TPEUMH B PaCTAHYTON 30HE, eCiu
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TPEIMHBI HE 00Pa3YIOTCS MPU IeHCTBUN MOCTOSIHHBIX, JUTUTEIIBHBIX U KPATKOBPEMEHHBIX HAarpy30K;
P OTOM HArpy3KH BBOJSTCS B pacieT ¢ KOO(GPUIIMEHTOM Ha/IeIKHOCTH 110 Harpyske yf= 1,2

7.3.4 3HaueHUs MPEIEIbHO JOMYCTUMBIX JehopMalliil 2IeMeHTOB puHUMaroT corinacao CHull
2.01.07 1 HOpMaTUBHBIM JOKYMEHTaM Ha OTACIIbHBIE BUJIbI KOHCTPYKIHH.

PacueTt crasiepudpode TOHHBIX 3JIEMEHTOB 10 MPOrudéam

7.3.5 Pacuet craneduOpoOSTOHHBIX 3JIEMEHTOB 10 TTPOTHOAM MTPOU3BOIAT U3 YCIOBUS

S =S ui, (7.28)

e /- nporud cranedruOpoOSTOHHOTO JIEMEHTA OT ACUCTBHUSI BHEIIHEH HArpy3Ku;
Juir - 3HaUEHHE IPEAeIbHO T0MYCTUMOrO Nporuda craeuOpoOEeTOHHOTO 2JIEMEHTA.

[IporuObr  cTanieuOpOOETOHHBIX  KOHCTPYKUHH  ONpEAeNsioT IO  O0IMM  IpaBUiaM
CTPOUTENLHON MEXaHWKH B 3aBUCHMOCTH OT M3THOHBIX, CABUTOBBIX M OCEBBIX JeOpMAIIMOHHBIX
XapaKTepUCTUK CTaneuOpOOETOHHOTO 3JIEMEHTa B CEUYCHHUSAX IO €ro JUinHe (KPUBH3H, YITIOB
CIABHTA U T.1.).

[lpy neiicTBUM MOCTOSHHBIX, [UTMTEIBHBIX U KPAaTKOBPEMEHHBIX HATrpy30K MPOTuO OaloK win
IUTHT BO BCEX CITy4asiX He JOJDKEH mpeBbimath 1/150 mposera u 1/75 BblUIeTa KOHCOIH.

7.3.6 Tlporu6 craneduOpOOETOHHBIX 3JIEMEHTOB, OOYCIOBIEHHBIN aedopmainneii u3ruoda,
OMpeNeNsioT o Gopmyre

X

p=imll a4
P L boex (729)

rae M. - ysruGaronmii MOMEHT B CeYCHHH X OT JCHCTBHS ¢MHUYHOI CUIIBI, MPUIIOKEHHOM 110
HaIPaBJICHUIO MUCKOMOTO IIepeMEILICHHS 3JIEMEHTa B CEUCHUH X MO JUTMHE MpoJeTa /, s KOTOPOro
OTIPEACIISIOT TPOTHUO;

1)
“Juzr - monHas KpMBH3HA DIEMEHTa B CEYEHHWHU X OT, BHEIIHEH HarpysKu, OpH KOTOPOii
:."l".i :_.-1 «..i
OTIPENSNISAIOT MPOTU0; BEIMUNHA ) itz omnpenensercs o Gopmyiam (7.31) u (7.39); 3Hak )

MPUHUMAETCS B COOTBETCTBHH C SIIOPOIl KPUBHU3HBI.

JIJist 5IeMEHTOB MOCTOSHHOTO CEYCHHS, UMEIONMX TPEHMHBI Ha KKJIOM YYacTKe, B MpeJesiax
KOTOPOTO M3rHOAIONMI MOMEHT HE MEHSeT 3HaKa, KPUBU3HY JOMYCKAETCA BBIYUCIATH IS
Hau0oJee HAPsDKEHHOTO CEUeHUs, TPUHUMAsl KpUBHU3HY JUTSL OCTAlIbHBIX CEUEHUN TaKOTO y4acTkKa
W3MEHSIOIICICS TPOMOPIIMOHATFHO 3HAYCHU M U3THOAIOIIETO MOMEHTA!

Jlnst HeKoTOpbIX HamOoliee pacHpOCTPAHEHHBIX CIIy4aeB 3arpyXeHUs MPorud u3rudaemMoro
AJIEMEHTA MMOCTOSTHHOTO CEYSHUSI MOXKET ONPEAeAThCS 110 opmyre

1 .,
f=m—| I
W o (7.30)
rae m - KOd(hpUIIMEHT, NPUHUMAEMbIi B 3aBHCHUMOCTH OT YCJIOBHUM ONMUPAHHMS M CXEMBI
3arpyKeHus;
“Flur - kpuBM3HA B CEUEHHHM C HAMOOJBIIMM H3THOAIOIIMM MOMEHTOM OT HATPY3KH, MPH

KOTOPOU OIpeenseTcs mporuo;
[ - pacueTHBIN POJIET PIIEMEHTA.

NormaCS 4.x® (NRMS10-16269) Www.normacs.ru 07.04.2026 ctp. 61 n3 85


normacs://normacs.ru/VS2D

CI 52-104-2006* CtanedunbpobeToHHbIE KOHCTPYKLUK C 01.09.2006 pevictByeT, BBEAEH BNepBble

OnpenejieHne KpUBU3HBI cTa1e(PUOPOOE TOHHBIX 3JIEMEHTOB
Obwue nonodicenust

7.3. 7 KpuBu3ny n3rnb6aeMbIX, BHEIICHTPEHHO CXKAThIX M BHELICHTPEHHO PACTSHYTHIX AJIEMEHTOB
JUTSL BEIYMCAICHUS UX TPOTHOOB OINPEIEISIOT:

JUTS DJICMEHTOB WJIM YJaCTKOB AJIEMEHTA, TJIE B PaCTAHYTOH 30HE HEe 00pa3yroTcs HOpMaIbHBIE K
MPOAOJIBHOM OCH TPEUMHBI, corlacHo . 7.3.8, 7.3.9;

JUTSL DJIEMEHTOB. MUTM Y9aCTKOB DJIEMEHTA, TJIe B PACTSHYTOW 30HE MMEIOTCS TPEIMHBI, COTIIaCHO
. 7.3.10 -7.3.13.

DNIeMEHTHI WM YJ4acTKd DJIEMEHTOB pPacCMaTpUBAIOT 0€3 TpPElUMH, €Cld TPEeUMHBl HE
oOpasytorcs (T.e. yesosue (7.1) He BBIMONHSASTCS) MPU JCHCTBUU MOJIHOW Harpy3Kd, BKIIOYAIOICH
MOCTOSTHHYIO, BPEMEHHYIO JUTUTEIBHYIO U KPATKOBPEMEHHYIO HArPY3KH.

OnpeoeneHue KpususHvl cmane@uopodOemonHbiX IIeMeHmMOo8 Ha Y4acmKkax 6e3 mpeujuH 6
PACMAHYmMOU 30He

7.3.8% IlonHoe 3HaueHHME KPUBHU3HBI M3rMOAEMbIX, BHEIIEHTPEHHO CXKaTbIX M BHELEHTPEHHO
pacTAHYTBIX AIEMEHTOB Ha ydacTKax, e 00pa3yroTcsi HOpMalbHbIE WIIM HAKIOHHBIE K ITPOJIOJIBHOM
OCH 3JIEMEHTA TPEIMHbI, ONPEACIBIOT 110 hopMmyIie

B (1) (L) (L) (L),
WFohm \F) \F )y \r); \rJ, (7.31)
ll ll
rae i Wy o KPUBHU3HA COOTBETCTBCHHO OT KPAaTKOBPEMEHHBIX M OT TMOCTOSHHBIX U
JUTUTENIbHBIX BPEMEHHBIX HAarpy3o0k (0e3 yuera ycuius P);

Wr='s
o BE (7.32)

.il I _ j'-fq:":.c
\rh By g (7.33)

rne M - MOMEHT OT COOTBETCTBYIOLICH BHEIIHEW HAarpy3Kd OTHOCUTEIIBHO OCH, HOPMAJIBHOM K
TUIOCKOCTH JACHCTBUSI MOMEHTA U MPOXOSIIEH Yepe3 HEHTP THKECTH IIPUBEACHHOTO CEYEHHU S,

Pb,cr - KOIPHUIUEHT TO3ydecTH CTANePuOpPOOETOHA, IPUHUMAEMBIH 110 Ta0J. 5.5 HACTOSILETO
CII;

Bﬂ - JKECTKOCTh cTaneruOpoOECTOHHOTO AJIEMEHTA IIPU KPATKOBPEMEHHOM JCHCTBUU HATPY3KH,

ompenensiemas o popmysne
B =0,85E, 11, (7.34)
rae Ep - Moayab ynmpyroctu OeToHa-MaTpullbl, TIpUHUMaeMbli o Tabu. 5.4 Hactosuero CII;

1] - MOMEHT WHEPILINU CEUCHHS], TPUBEIACHHOTO K OETOHHOMY M BKIFOYAOIIETO B CeOS TIIOMAIb

OeroHa, (puOpoBOI MK GUOPOBOI M CTEP)KHEBOW apMaTypbl, IPUBEACHHON K OETOHY.

E.
o . =— ]
[Tpu 3TOoM KO3dUIIMEeHT TIpuBeAcHUsS s GUOPOBO apMaTypsl E, s CTEPKHEBOM
E.
Loy =—7":
apMaTyphbI £, a upuBecHHBIC IPOLEHTH apMUpOBaHUsS (UOPOBOH U CTEPKHEBOM

apMaTypbl OIPEAETSIOTCSA B COOTBETCTBUH C 1. 7.2.5 ¢opmyin (7.11) - (7.14) nactosiero CIT;
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~Fds - kpuBu3HA, OOYCIIOBICHHAS BBITHOOM DJIEMEHTA OT HEMPOJODKUTEIBHOTO JCHCTBHUS
YCUJIN L IIPEABAPUTENBHOTO 00XKaTHs U onpeenseMas o popmysne

17 3 PE:;

\r)s By (7.35)
rac eop = OKCHCHTPUCHUTCT IMPUIIOKCHU A CUJIbL P oTHOCUTEIBLHO LHCHTpA TAKCCTHU IJICMCHTA,
;‘ 1 N
s KpHUBU3HA, OOYCIIOBJICHHAs BBITMOOM »JIEMEHTa BCIEJACTBHE YCAIKd M TOJI3Y4ECTH

OeToHa OT YCUJuA MpeABapUTCIIbHOIO 00KaTUs U omnpceaciricMas 1mo (I)OpMy.TIC

(1) g, —E,
W i (7.36)
rae €p U €'p - OTHOCUTEIBbHBIE AeopMmannu cTaneduOpoOeToHa, BhI3BAHHbBIE €r0 YCAaJIKOW U

HOJI3y4ECTBIO IO  JEMCTBMEM  yCUJIMS  IpPEABApUTENBHOIO  OOXKAaTHs,  ONpeneseMble
COOTBETCTBEHHO Ha YPOBHE PACTAHYTOH M CXKaToW rpaHeil ceueHus 1o gopmymnam:

O
£, =—
E. (7.37)
[ Gr-'_J
Ey=—.
E. (7.38)

3HaueHue Gfb INPUHHUMACTCA YU CICHHO PAaBHBIM CYMMC IIOTCPh IPCABAPUTCIbHOIO HAIIPSKCHU A

apMaTypbl OT yCaJku M moiizydectu ctaiedubpodberona cormacHo mim. 5.2.13, 5.2.14 Hacrosmero
CII nns apMaTypbl pacTSHYTOH 30HBI (YCIOBHO NMPUHHUMAETCS PACHOJIOKEHHOW Ha pPacTIHYTON

TpaHU CEUCHHS), a Gr - 10 XKe, JJIs HampsraeMod apMaTyphl, €clii Obl OHAa MMeNach Ha YPOBHE
KpaifHEero c;kaTroro BOJIOKHA OETOHA.
[ ].l ( 1| PE:&T:’F
— + - —_— -
[Ipu sTom cymma 7.3 “F.'12 mpuHUMaeTca He MEHEe B,
(1) (1)
3HaueHUs KPUBU3HBI Urow s JUISL DJIEMEHTOB 0€3 MPEABAPUTEIIBHOTO HaIPsHKEHUS
JIOTTYCKAETCs TPUHUMATh PABHBIMH HYITIO.
7.3.9 llpu onpeneneHUM KPUBU3HBI HA YY4AaCTKAX C HAYaJIbHBIMU TPEHIMHAMU B C)KAaTOM 30HE
:." l‘i :." l‘i :." l”i
)

OcTtoHa 3HaueHus 7.1,

2 u 73 ompenenenHele mo dopmynam (7.32), (7.33) u (7.35),
:.fl.\'.i

MPUHUMAIOTCSA YBEIUYEHHBIMH Ha 15 %, a 3HaueHue s onpenenenHoe no dopmyne (7.36), -

Ha 25 %.

Onpeoenenue KpususHvl cmane@uopodOemoHHbIX dIEMEHMO8 HA Y4aCmKax ¢ MpeuwuHamu 8
pacmanymou 301e

7.3.10 IlonHoe 3HaueHHE KPUBU3HBI M3rMOAEMbIX, BHEIIEHTPEHHO CXKaThIX M BHELEHTPEHHO
pacTAHyThIX CTaNePUOPOOETOHHBIX 3JIEMEHTOB IPSMOYIOJIBHOIO, TAaBPOBOIO U JBYTaBPOBOIO
CeUCHHMI Ha ydacTKax, rJe o0pas3yloTcss HOpMallbHbIE K NPOJOJIBHON OCH 3JIEMEHTa TPEUIMHBI,
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CJIEZyeT ONpeAesaTh Mo Gopmyie

1) 1) N1 (1)
- | =1 — 1 —{— | + — TN Ty s
\Flwe \FJs \r)s \r); \rl, (7.39)
i 1 "i
rae < «F.U5 - KpUBH3HAa OT HEMPOJOJDKUTEIBHOTO JCHCTBUS BCEHl HArpy3kd, Ha KOTOPYIO
MPOU3BOJAUTCSA pacyeT 1mo aehopMarusiv;
“FJ)s - xpHBU3HA OT HEMPOIOKUTEIBHOTO ICHCTBUS IIOCTOSIHHBIX M JUIHTEIBHBIX HAIPY30K;
1)
“F./5 - KpHBH3HA OT MMPOIOKUTEILHOTO ACHCTBHUS IIOCTOSHHON U JTHTEIBHON HATPY30K;
1)
L)

0eToHa OT yCUJIUs PeABAPUTEILHOIO 00XKaTHs U onpeenseMas o gopmyse (7.36).
:." l‘i

7.3.11 3uavenns -7 ; onpeneNsifoTes o Gopmyre

1y M, M-M,_
S| =By cre
Fs  Bp B (7.40)

rae M - MOMEHT OT BCeil BHEIIHEH Harpy3Kd OTHOCUTEIBHO OCH, HOPMAJIBbHON K IIJIOCKOCTH

JNECTBHS MOMEHTA U MPOXOIAIICH yepe3 LEHTP TSHKECTH MPUBEICHHOTO CEUCHUS;

M., . - MOMEHT, BOCHPUHUMAECMbIH CEYCHUEM, HOPMAJIBHBIM K IIPOJOJIBHON OCH JJIEMEHTA, IIPU

00pa30BaHUM TPEIMH;
Bf] - onpenernsiercs o dopmyie (7.34);
Bg3 - onpenensiercs mo gopmyre:

IIpU KPaTKOBPEMEHHOM JI€MCTBUM Harpy3Ku

09E. T
Boy=———7:
' 13 (7.41)
MIPU AJTUTEIBHOM JIEHCTBUM Harpy3Ku
0.9E.I,
Bry=—"7—.
13 (7.42)
rae [ﬂ - MOMEHT UHEPLUUHU TPUBEACHHOIO CEUCHU S, OMPEAEISAEMbIN 110 1. 7.2.8.
:.J ll\'i
7.3.12 3uavenns -7 : onpeenstoTes 1no Gopmyre
1y M.,
s B (7.43)

rac A/[ser - MOMCHT OT IMOCTOAHHBIX U JIIMTCIBbHBIX HAI'PY30K OTHOCUTCIIBHO OCH, HOpMaHBHOﬁ K

MIJIOCKOCTH JACHCTBUSI MOMEHTA U TTPOXOISAIEH Yyepe3 LEHTP THKECTH MTPUBEICHHOTO CEUCHIS;
Bf3 - onpenensercs cormacHo 1. 7.3.11.
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1 .i
¥ I

7.3.13 3nauenus 7. - onpenenstorcs no popmyse
1y M,
- Bl (7.44)

rne M, -cm. . 7.3.12;
B'f3 - onpezensiercs o gopmyie

By; =088, (7.45)

rie Bf3 - onpegaensiercs no opmyie (7.42).
BeicoTy cxatoit 30HBI ONpeaestoT mo Gopmyre

T S;
x=h—————
A +054, (7.46)
rie S, - CTaTM4ecKuil MOMEHT IIPHBEICHHOW K OCTOHy-MaTpHIle IUION@IH CEUCHHS

OTHOCHUTEIIbHO PACTAHYTOM IpaHu;
A - IUIOLAJG IIPUBEIECHHOIO K OETOHY-MATpUlle CEUYEHMS, BKIIOUYAIOL@s B ceOsf MJIONAIb
red >

ctaneduOpobeToHa C)KaTOW M PACTAHYTOM 30H, CTEPKHEBOM apMaTypbl, IPUBEICHHONW K OETOHY-

—_ E-'
MaTpuIe TpH £, mmoumns ¢ubpoBOi apMaTyphl, IPUBEIEHHON K OETOHY-MaTpHUIlEe TPH
E.
I:L _: = —_—
S X

A,, - TUIORAAb YIIMPEHUH PacTIHYTOM 30HBI CTanepuOpoOeToHa.

8 KOHCTPYKTHUBHbBIE TPEBOBAHUSA
8.1 OBIIME ITOJIOKEHUSA

8.1.1 /Ins obecrieyeHust Hecyliel crmocoOHOCTH, TPUTOJHOCTH K HOPMAIbHOM SKCIUTyaTallud U
JIOJITOBEYHOCTH  CTaIe(puOpOOETOHHBIX KOHCTPYKIUN MOMHUMO TpeOOBaHUM, oONpeaeasieMbIX
pacueToM, ciaeayeT BBINOIHATh KOHCTPYKTUBHBIE TPEOOBaHUSL:

10 TEOMETPUUYECKUM pa3MepaM JIEMEHTOB KOHCTPYKIIUI;

10 apMUPOBAHUIO (COJACPKAHUIO W PACIOJIOKEHHUIO apMaTyphbl, TOJIIMHE 3alMTHOTO CIIOS
0eToHa, aHKEPOBKE M COEANHEHUSM apMaTyphl);

10 3aIMTe KOHCTPYKIIUHA OT HEOJIAroNPpUSTHBIX BO3JICHCTBUHN CPE/ibI.

8.2 TEOMETPUUYECKHME PASMEPbI KOHCTPYKIIUIA

8.2.1 MuHuManbHbIE TEOMETPUYECKUE pa3Mephl CEUCHUN KOHCTPYKIHM CIEOyeT HazHauyaTh
TaKMMH, 9YTOOBI 0OCCIICUNBATh:

BO3MOXXHOCTh HAJUIEKAIIETO pa3MEIeHUs] apMarypbl (pacCTOSHHUS MEXAY CTEpKHSIMHU,
3alMTHBIN CJI0i OETOHA | T.]I.), €€ AHKEPOBKH M COBMECTHOM pabOTHI ¢ 6ETOHOM,

JOCTATOYHYIO JKECTKOCTh KOHCTPYKIIH;

HEOOXOJMMYI0O  OTHECTOMKOCTh,  BOJOHEMPOHUIIAEMOCTb  KOHCTPYKUUM,  TEHmiIo- U
3BYKOU3OJISIIUIO, KOPPO3UOHHYIO CTOMKOCTh, PATUAIlMOHHYIO 3alUTY U T.11.;

BO3MOXHOCTH KAYECTBEHHOTO U3TOTOBJICHUSI TP OETOHUPOBAHUU KOHCTPYKITUH.

8.2.2 Ilpu npoexTupoBaHuu cTanePuOpPOOETOHHBIX KOHCTPYKUMH 17151 OOECTIEUeHUsT YCIOBUM X
U3TOTOBJICHUS, COBMECTHON paboThl OeToHa W apMarypbl HU TpeOyeMOl JOJNTOBEYHOCTH
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PEKOMEHIyeTCsl PYKOBOACTBOBATHCS CIEAYIONMMH MOJI0KESHHUSIMH.

Pa3zmepsl ceuennit crane@uOpoOECTOHHBIX 3JIEMEHTOB KOHCTPYKLMUA PEKOMEHIyeTCsl IPUHUMATh
UCXOJIS U3 CIEQYIOIMX YCIIOBUI:

TOJIITHA TUIOCKUX TIJTUT WJIM MOJOK PEOPUCTHIX IUTUT COOPHBIX KOHCTPYKIIMN PEKOMEHyeTCs He
oonee 30 mwMm;

TOJILMHY TOJIOK MJIM CTEHOK 3JIEMEHTOB PEKOMEHJAYETCSl IPUHUMATh HE MeHee 15 MM, a amis
TUTAT MEKIYITAKHBIX MEPEKPHITUH - He MeHee 30 MM.

8.2.3 Ilpu BepTHKATBLHOM M3rOTOBJIEHUH KOHCTPYKIHMI HIMpPHUHY peOpa o BepXy, BKIIOUYas BYT,
PEKOMEHIyeTCs TIPHHUMATh OOJIbILC IMPHHBI peOpa 1o Hu3y Ha pasMep He meHee 0,5/

8.2.4 ConpsixeHue pedbep KOHCTPYKIIUH C TOJIKAaMU PEKOMEHIYETCS MPUHUMATh 110 PanYCy HE
meree 0,6/,umu ¢ yeTpOiicTBOM ByTa € pasMepoM npoekunu He menee 0,75/

8.2.5 Pamuyc cBoOGogHOrO mormba r CBEXKEOT(GOPMOBAHHOIO JUCTA MPU HU3TOTOBICHUH
ctanedruOpoOETOHHBIX ~ KOHCTPYKIIMH BO HW30€KaHWE pPa3pblBOB U CABUIOB PEKOMEHIyeTCS
MpUHUMATh HE MEHbIIE 37 U IOOdﬁred. [Ipu crenuanbHBIX YCTPOHCTBAX JUCTOTHOOYHOTO MOJI0OHA

WJIM TOocieAyoleM (MOBTOPHOM) BUOPUPOBAHUM PATUYC MOTHMOa MOXKET ObITh MPUHAT MEHBIIMM
M0 SKCIIEPUMEHTAIBHBIM JAHHBIM.

8.2.6 TonumHy IJIMUT WK CTEHOK TOHKOCTEHHBIX KOHCTPYKIIMM PEKOMEHIYETCSl MIPUHUMATh HE
menee 1/200 ux cBoOoIHOTO MpoeTa.

8.2.7 Ilpu mpoexkTupoBaHUU KOHCTPYKUMI u3 craneduOpoOeTOHA CIEeAyeT COYeTaTh pa3Mep
CEUYCHHUH 3JIEMEHTOB, pa3Mmepbl GuoOp 1 KoahpuIneHT PuOPOBOrOo apMUPOBAHUS TAaKUM OOPa3oM,
4TOOBl MUHUMAaJbHAS TJIOLURAb MOMEPEYHOr0 CeueHHUs IJIEMEHTa WM €ro 4acTH Amin OTBedasa

YCIIOBHUIO

Nk @8.1)

8.2.8 Pa3MepI)I CEYCHU U BHCHCHTPCHHO CiKATbIX 3JICMCHTOB JIA oOecreyeHusT UX KECTKOCTH

I,

PEKOMEHIyeTCsl TPUHUMATh TAaKUMH, YTOOBI WX THOKOCTE, [ B JIFOOOM HampaBJICHUH HE
MpEBbIIIAA:

JUTSL KEITE€300ETOHHBIX DIIEMEHTOB.....eeveeeeeeeeeeeeeeeaeeeeeeeeenaiens 200;

JUTSI KOJIOHH, SIBJISIOIIMXCS DJIEMEHTAMH 3JJaHUM.................... 120;

JUTSI OETOHHBIX DJIEMEHTOB......cccevvviiireeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeas 90.

8.2.9 B KOHCTpyKUMSAX 3IaHUM M COOPY)KEHHH CIENyeT IpeAycMaTpuBaTb HUX pa3pe3Ky
IIOCTOSIHHBIMHM ¥ BPEMEHHBIMH TEMIIEPATyPHO-YCAJOYHBIMUA LIBAMH, PACCTOAHUS MEKIY KOTOPBIMU
Ha3HAa4yalOT B 3aBUCHUMOCTM OT KIMMAaTHYECKUX YCIOBUH, KOHCTPYKTMBHBIX OCOOEHHOCTEH
COOpY)KEHHU S, 10CIIe0BATEIbHOCTH IPOU3BOJCTBA PAOOT U T.II.

Ilpu HepaBHOMEpHOW ocaake (QyHIaMEHTOB CJeIyeT MpedyCMaTpUBaTh paslelieHHe
KOHCTPYKLIMI 0Ca0YHBIMU LIBAMHU.

8.3 APMUPOBAHHUE
3anmTHbIN cJ10i crajedudpodeToHA

8.3.1 Apmarypa, pacrnosioKeHHasi BHYTPH CEUECHHUS KOHCTPYKIMH, JIOJ>KHA UMETh 3AUATHBIN
cioi craneguOpoOeToHa, YTOOBI 00ECIICUNBaTh:

COBMECTHYIO paboTy apMaTypsl co cTaneduOpoOeTOHOM;

aHKEPOBKY apMaTypbl B cTasieuOpoOeToHEe M BO3MOXKHOCTH YCTPOMCTBA CTHIKOB apMAaTypPHBIX
AJIEMEHTOB;
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COXPaHHOCTh apMaTypbl OT BO3JEHCTBHI OKpYXKAIOIICH cpeabl (B TOM YHWCIE MPH HAIUYUAH
arpecCUBHBIX BO3JICHCTBUN);

OTHECTOMKOCTh 1 OTHECOXPAHHOCTb.

8.3.2 Tonumny 3ammmTHOTO CI0s cTaneuOpoOeTOHA Ha3HAYAIOT UCXO0Is U3 TpeOoBanuit m. 8.3.1
C YU4ETOM THIIa KOHCTPYKIIUM, POJIU apMaTyphbl B KOHCTPYKIUSX (ITPOI0JIbHAS paboyasi, monepedHas,
pacrpeenuTeNbHas, KOHCTPYKTUBHAs apMaTypa), YCIOBHH OKpYXAloIied cpenbl W TuamMeTpa
apMaTyphl.

MuHuMaibHble 3HAYCHHUs TOJIMHBI clos cTaneuOpobeToHa 10 CTEepKHEBOW paboueit
apMaTyphI CIAEAYET MPUHUMATH 110 Tab. 8.1.

Tabnuna 8.1
. N ToJnnuHa 3alUTHOTO CIOS
VYcioBHs SKCIUTyaTallui KOHCTPYKUUH 31aHUN
cranepubpobeToHa, MM, HE MCHEE
B 3akpBIThIX TOMEIIEHUSX IPU HOPM AJIbHOM Y IOHM>KEHHO W BIAXKHOCTU 10
B 3aKkpBHITHIX TTOMENICHUSX TPH IOBBIMIEHHOH BJIAKHOCTH (IPH OTCYTCTBHH 15
JIOTIOJTHUTEIIbHBIX 3AIIUTHBIX MEePOTPUATUH)
Ha oTkpeiToMm Bo3gyxe (IpH  OTCYTCTBUM  JOTOJHHUTEIBHBIX  3aIUTHBIN 25
MEpOIpUsITUil)
B rpyHTe (IpH OTCYTCTBHM IOHNOJHHUTECJIBHBIX 3aIUUTHBIX MEPOINpPUATHI), B 35
(hyHIaMeHTaX Mpy HATMYUHU OETOHHOM TIOATOTOBKH

8.3.3 Jlns craneduOpoOeTOHHBIX KOHCTPYKIIUN 0€3 TMAPOU30JISIIIMOHHOTO TTOKPBITHS TOIIIMHA
3alMTHOTO CJIosl craneuOpoOeToHa - jisi- HanpsAraeMoi apMmarypbl B Ipejaeiax UIMHBI 30HBI
nepenaun HanpspkeHud Ip (em. m. 2.2.3.11 CIT 52-102) no/pkHa NPUHMMATBCS HE MEHEe JIBYX

JMaMETPOB apMaTyphl, HO He OoJiee 15 MM.
Bo Bcex ciyyasx TONIMHY 3allMTHOTO €05 crajeguOpoOeToHa cieayeT MPUHUMATh pPaBHOU
JTUaMETPy CTEPKHS apMaTypbl, YMEHbIIEHHOMY Ha 10 MM, HO HE MEHee yKa3aHHBIX B Ta0. 8.1.
TonmmHy 3anMTHOTO Closi cTaneduOpoOeTOHa CiieayeT MPUHUMATh C YU€TOM TpeOOBaHUM IO
TEXHOJIOTUH U3TOTOBJICHUSI KOHCTPYKIIHH.

MuHuMAaJIbHBbIE PACCTOAHUSA MCIKAY CTECPKHAMU apMaTypbl

8.3.4 MuHUManpHbIE PACCTOSHUS B CBETY MEXIY CTEPHKHSIMH apMaTypbl Cl€yeT NMPUHUMATh
TaKUMH, 4YTOOBI 0O0ECIeYnTh COBMECTHYIO paboTy apmarypsl co craneduOpobeToHOM U
KaueCTBEHHOE W3TOTOBJICHHE KOHCTPYKIMW, CBSA3aHHOE €. YKIAJKOM U  YIUIOTHEHUEM
ctaneuOpoOeTOHHON cMecH, HO HE MEHee HauOOJIBIIIeT0 TuaMeTpa CTePKHS, a TAkKe HE MEHEe:

25 MM - pU TOPU30HTATBHOM HJIM HAKIOHHOM IOJIOKEHUM CTEPKHEH NMpu OETOHMUPOBAHUU -
JUISI HUKHEW apMaTypbl, pacloyIO)KEHHOW B OJIMH WJIM JBa Psa;

30 MM - TO Xke, JUIsl BEpXHEW apMaTypsbl;

50 MM - TO ke, IPH PACTIONOKEHUHN HUKHEHW apMaTyphl O0siee 4yeM B [iBa psna (KpoMe CTepKHen
JBYX HUKHUX PAIOB), a TAKKE IIPH BEPTUKATHHOM OJIOKEHUH CTEP>KHEH MPU OETOHUPOBAHUH.

[Ipu cTecHEHHBIX YCIOBHSX JOIMYCKAETCS pacrojiaraTh CTEpKHU TpymHaMu - mydkamu (0e3
3a30pa MeXAy HUMH). [Ipu 3TOM paccTosHHUS B CBETY MEXIY MyYKaMH JOJDKHBI ObITh TakkKe HE
MEHee IMPUBEACHHOTO JAMaMeTpa CTEPKHS, SKBUBAJIEHTHOIO [0 IUIOMAJM CEYEHHUs IydKa
apMaTypbl, IPUHUMAEMOTO PaBHBIM

(8.2)

rae dg; - JMaMeTp OJHOIO CTEPIKHS B ITyUKe;

1 - YUCIIO CTEP)KHEHN B ITYUYKE.
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DubpoBOE M NMPOI0JILHOE CTEPKHEBOE APMUPOBAHHE

8.3.5 /Ins OTBETCTBEHHBIX HECYLMX KOHCTPYKIIUW CIEAyeT MNPUMEHSATh KOMOMHHPOBAHHOE
apMUpOBaHUE.

8.3.6° Kooppuument ¢ubpoBoro apmupoBaHus Mo 0O0OBEMY PEKOMEHIYeTCS MPUHUMATh B
npezenax 0,005 < pf, < 0,018 st kOHCTpYKIMiL, pabOTaOKMX HA PACTSHKCHNE, H3TUO UK CHKATHE.

JloryCKaetes: Ipu SKOHOMHYECKOM OOOCHOBAHMM NMPUHUMATH [ify, > 0,018 st koHCTpyKumii,

NO/BEPKEHHBIX  yIAapHBIM, HCTHPAIOLMM, 3HAKONEPEMEHHBIM, MHOIOKPAaTHO-IIOBTOPHBIM
TEMIEPATYpPHBIM ~ BO3JICHCTBUSAM, WJIM TPU TPEIBSIBICHUH K KOHCTPYKIIMSM TTOBBIMIEHHBIX
TpeOoBaHUM K TpeUHOCTOMKOCTH, HO He Oonee 0,02.

8.3.7 Munumaibubie 3HadeHus Koddduiuenta QGuOpPOBOro apMUPOBAHUS PEKOMEHIYETCS
NPUHUMATh, COOIOAs CeyIoIee YCIOBUE

(8.3)

rae C - koappuureHT, nprHuMaeMblid paBHbIM 1,0 17151 371eMEHTOB, pabOTAIOIMX TPU OCEBOM U
BHELIEHTPEHHOM PACTSDKEHUU € MaJlbIMU SKCIIeHTprcuTeTaMu, U 0,6 - 17151 n3ru0aeMbIX 3JIEMEHTOB.
8.3.8 B craneduOpoOeTOHHBIX 2JjIeMeHTaX MpU KOMOMHUPOBAHHOM apMUPOBAHUU ILIOIAIb
CEUEHMS MPOJIOJIBHON PACTAHYTOM CTEP)KHEBOM apMaTyphl, a TAlOKE CKATOW, €clii OHa Tpedyercs
IO pacyeTy, B MPOILIEHTaX ILUIONRAN CEYeHHs cTaneduOpodbeToHa, paBHON MPOU3BEICHHUIO IIMPUHBI
HPSIMOYTOJILHOTO CeYeHMSs JIn0O NMPUHBI pedpa TaBpOBOIo (IBYTaBPOBOIO) CEUEHHUS Ha paboUyio
A,

n, =—2=—100%
BBICOTY CEUCHHS, i CJIeyeT MPUHUMATh, HE MEHEE:
0,08 % - B m3rmbaeMbIX, BHEIEHTPEHHO PACTSHYTHIX 3JIEMEHTaX M BHEIEHTPEHHO CXKAThIX

ly - Iy

-

L

>JI€MEHTaX ITPU TMOKOCTH i (VIS MPSAMOYIONBHBIX CeYeHud 71 );
lo o om
— =87
0,20 % - BO BHEIEHTPEHHO C)KATBHIX JIEMEHTAaX MPU THOKOCTH 1 (U1 IPSIMOYTOJIBHBIX
b =15
ceyeHuil i );

JUIS  TPOMEXYTOUHBIX 3HAUE€HMIl TMOKOCTHM  3JIEMEHTOB -~ 3HAU€HUE |lg ONPEAEISIOT

MHTEPIIOJISALUEH.

B anemeHTax ¢ mpoAoapHON apMaTypoi, paclioJIOKEHHON PaBHOMEPHO IO KOHTYPY CEUYEHUs, a
TaKKe B LIEHTPAJIbHO-PACTAHYTHIX 3JIEMEHTAaX MUHUMAJIBbHYIO IIJIOIA/b CEYeHUs BCEeH MPOI0JIbHON
apMaTypbl ClIeyeT MPUHUMATh BJBOE OOJbINE YKa3aHHBIX BBIIEC 3HAYCHUN U OTHOCUTH HX K
MOJTHOM TUTONAU cedeHus ctaeguopobdeToHa.

839 B craneduOpoOECTOHHBIX  KOHCTPYKIIUSX  PEKOMEHIyeTcs - IpeaycMaTpuBaTh
KOHCTPYKTHBHOE apMHUPOBAHHE CTEPKHEBOW apMaTypOii:

B MECTax PE3KOro U3MEHEHUS Pa3MEPOB CEUCHUS DIIEMEHTOB;

B OETOHHBIX CTEHAX O] U HaJl IPOEeMaMHu;

BO BHEIGHTPEHHO CXKaThIX D3JIEMEHTAaX CO CTOPOHBI TpaHEW CEUeHHs, TJC -BO3HUKAIOT
paCTITHBAIOIIME HAMPSHKCHUS; IPU 3TOM KOI(PPUIIMEHT apMHPOBAHUS |y TPUHUMAIOT HE MEHEE
0,020 %.

8.3.10 B cranedubpoOeTOHHBIX KOMOMHUPOBAHHO-APMHUPYEMbIX JIMHEHHBIX KOHCTPYKIUSX U
NJUTaX HauOOJbIIIME PACCTOSHUS MEXKIY OCSIMHM  CTEp)KHEM IpOJOJIbBHOM  apMaTyphl,
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oOecrnieunBatonme HGhHeKTUBHOE BOBJEUeHHE B paboTy craneduOpobeToHa, paBHOMEPHOE
pacipezeneHue HanpsbkeHUi 1 gedopmannii, a Takke orpaHUYeHUE IMPUHBI PACKPBITUS TPEIMH
MEXLy CTEPKHSAMU apMaTyphl 10JIKHBI ObITh, HE OoJee:

B crajierOpOoOCTOHHBIX OAIKaX U TIUTAX:

200 MM = pu BBICOTE TTONIepeuHoro ceueHus 2 < 150 mwm;

1,5/ uw 400,MM - ipu BBICOTE MOIEpeyHOoro ceueHus 7 > 150 mwm;

B CTATC(PUOPOOECTOHHBIX KOJTOHHAX:

400 MM - B HampaBJeHUH, TIEPIICHIUKYIIPHOM TIJIOCKOCTU U3rH0a;

500 MM - /B HaTIpaBJIECHUH TJIOCKOCTH H3ruoa.

B cranedubpob6eTOHHBIX CTEHAaX PACCTOSHUS MEXIY CTEPKHSMU BEPTUKAIBHON apMaTypbl
npuHUMAIOT He 0oJiee 2¢ u 400 MM (7 - TONIIMHA CTEHBI), a TOPU3OHTAIIBHOM - He Oojiee 400 MM.

8.3.11 B Oankax n pebpax mmpuHoii 6onee 150 MM 4MCIIO MPOAONBHBIX PAOOYUX PACTSIHYTHIX
CTEpKHEH B MONEPEYHOM CEUEHUHU JOJHKHO ObITh HE MeHee ABYX. [Ipu nmpune snementa 150 mm u
MEHEEe JIOMMYCKAETCS YCTaHaBIMBATH B MIONEPEYHOM CEYCHUH OJIMH MPOJIOIBHBIN CTEPIKEHb.

8.3.12 B Gaskax 10 OIOphI' cleAyeT AOBOIUTH CTEPKHU IPOJIOJIBHOW pabdoyell apMarypsl ¢
IJIOUIA/IBI0 CeUeHUsl He MeHee 1/2 muomaau cedeHHs CTep)KHEH B MposieTe U He MEHee JBYX
CTEpIKHEH.

B mimTax 10 omophl ciieyet J0BOAWUTH CTEP)KHHU IMPOAOIBHOW paboueil apMarypsl Ha 1 M
IMIMPUHBI TIUTHI C IJIOIIAJbIO CeUeHUsT He MeHee 1/3 miomaau cedeHus crepskHel Ha 1 M IMpHUHBI
IJTUTHI B TIPOJIETE.

IomepeyHoe apmMupoBaHue

8.3.13 Ilomepeunyto apmaTypy CJeAyeT yCTaHABIMBATh MCXOS W3 pacdyeTa Ha BOCHPHUSTHE
YCUITUI, a TAKKE C LEeJIbI0 OTPaHUYCHHUS PA3BUTHUSL TPEIMH, YEeP>KaHUS MPOJIOTBHBIX CTEpKHEH B
MPOEKTHOM TOJIOKEHUH U 3aKPETLIEHHS KX OT OOKOBOTO BBITYYMBAHUS B TIOOOM HAIpaBICHUU.

[lonepeunyro apmaTypy yCTaHaBJIMBAIOT [y BCEX IMOBEpPXHOCTEH cTaneduOpoOETOHHBIX
AJIEMEHTOB, BOJIM3U KOTOPBIX CTABUTCS MPOJIOJIbHAS apMaTypa.

8.3.14 /luametp momnepeyHoil apMaTyphl (XOMYTOB) B BSI3aHBIX KapKacaX BHEIEHTPEHHO CHKATBIX
AJIEMEHTOB MpUHHMaOT He MeHee 0,25 HamOOJBIIETO JAuaMeTpa MpOJOJIBHON apMaTypbl U HE
MeHee 6 MM.

JlnameTp momnepedyHol apMaTyphl B BsI3aHBIX KapKacax M3rn0aeMbIX 3JIEMEHTOB MPUHUMAIOT HE
MeHee 6 MM.

B cBapHbIX Kapkacax auaMeTp MONEPEeYyHON apMmarypbl HPUHHMAIOT HE MEHee IauaMeTpa,
YCTaHaBJIMBAEMOTO U3 YCIIOBUS CBAPKHU C HauOOJIBIIIMM JUaMETPOM MPOAOIBLHON apMaTyphl.

8.3.15*% B craneguOpoOETOHHBIX 3IEMEHTaX, B KOTOPBIX IMOMEPEYHAasi CHJIA [0 PACUETy HE MOXKET
OBITH BOCIIPUHSATA TOJIBKO cTaeruOpoOeTOHOM, ClIeyeT IpelycCMaTPIBaTh YCTaHOBKY MOTEPEYHON
apMaTypsl ¢ marom He Oonee 0,54() u He 6osee 300 mm.

B crutonmmbix, a Taoke B yacTopeOpucThiX mmTax BeicoToit MmeHee 300 MM 1 B Oainkax (peOpax)
BbICOTOM MeHee 150 MM Ha ydacTke 3JeMEHTa, II€ NONepeyUHas CUJia Mo pacuery BOCIPUHUMAETCS
TOJIbKO CTanenuOpoOETOHOM, MOTIEPEUHYIO apMaTypy MO>KHO HE YCTaHABIIMBATb.

B Oankax u pebpax Beicotoit 150 MM u Gonee, a Tarke B 4acTOPEOPUCTHIX MIIKUTax BeicoTor 300
MM U OoJiee Ha ydyacTKaxX 3JIEMEHTa, IJie MOoMepeyHas CuJia Mo pacueTy BOCHPUHHUMAETCS TOJBKO
ctaneduOpoOeTOHOM, ClieAyeT MpeaycCMaTpUBaTh YCTAaHOBKY IOIMEPEYHON apMaTyphbl ¢ HIATOM HE
oonee 0,75h¢ 1 He 601ee 500 MMm.

8.3.16 Bo BHEILIEHTPEHHO CXKATBIX TMHEWHBIX AJIEMEHTAX, a TAKKe B U3rM0aeMBbIX dJIEMEHTaX HpH
HAJIMYUM HEOOXOJAMMOM IO pacyeTy CKaTol MPOJOIBHON apMaTyphl C IETBI0 MPEA0TBpPAILCHUs
BBINYYMBAHUS MPOJOJIBHON apMaTyphl CJIEIyeT YCTaHABIMBATh MONEPEUYHYIO apMaTypy C IIATOM HE
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6onee 15d u ne 6omnee 500 MM (d - TuaMeTp CKaTOW MPOIOJILHOM apMaTyphl).

Ecin miomaae ceueHus CokaTou MPOJAOJIBHOW apMaTyphl, YCTAHABIMBAEMOU Y OAHOM U3 I'paHEu
snemenTa, 6omnee 1,5 %, momnepeunyo apmarypy cieayeT ycTaHaBJIMBAaTh ¢ marom He Oonee 10d u
He 6051ee.300 Mm.

8.3.17 KoHcTpyKiinsi XOMyTOB (MIOMEPEYHBIX CTEPKHEH) BO BHEIIEHTPEHHO CXKATHIX JTUHEHHBIX
AJIEMEHTAX JI0JKHA OBITh TaKOM, YTOOBI MPOJOJIbHBIE CTEPKHH (IO KpailHel mepe uepe3 OJWH)
pacmoJyiarajiuch B MecTax IepernOoB, a 3TH IeperuObl - Ha paccrosHum He Oomee 400 MM 1o
umpune rpanu. [lpu mmpune rpanu He 6onee 400 MM U YuCle MPOJOJIBHBIX CTEP)KHEH y ATOU
rpaHu He 00J1ee YEThIpEX OMYCKAETCs OXBAT BCEX MPOJIOJIBHBIX CTEPHKHEN OTHUM XOMYTOM.

8.3.18 B anemeHTax, Ha KOTOpbHIE JACHCTBYIOT KPYTAIME MOMEHTHI, IOIEpeYHas apmarypa
(XOMyTBI) HOJKHA 00Pa30BHIBATH 3aMKHYTBIN KOHTYP.

8.3.19 [Ilomepeunyro  apMarypy B IUIATaX B 30HE€ MPOJABIMBAHUA B HAIpaBIICHUU,
MEePIeHIUKYIIPHOM CTOPOHAM PACYETHOTO KOHTYPA, YCTAaHABIMBAIOT C miaroMm He Oosiee 1/3/4() u He

6omee 300 mm. CtepkHE, OFKaiIHe K KOHTYPY TPY30BOH TIOLIAAH, pACIIOIaraloT He Onrke /()/3
U He janee A(/2 ot 3Toro KoHTypa. [Ipu 3TOM mmpuHa 30HBI TOCTAHOBKH TOMEPEYHON apMaTyphI
(oT KOHTYpa TPY30BOH TLIOMA/IN) AOKHA OBITH HE MeHee 1/5A().

PaccrossHus MeXIy CTEepKHSMHU  IMOMEPEYHON apMarypbl B HAMpPaBJICHUHU, NapalIeIbHOM
CTOpOHAM PACUETHOTO KOHTYpa, MPUHHUMAIOT He Oojee 1/4 mIMHBI COOTBETCTBYIOIIEH CTOPOHBI
pacyeTHOro KOHTYypa.

8.3.20 PacyeTHyl0 momepeyHyr. apMaTypy B BHJE CETOK KOCBEHHOTO apMHUPOBAHUS TpHU
MECTHOM C)XaTHU (CMSITHH) PACIIONaratOT B [pe/eax pacueTHON IOWAnH Afp, may (11. 6.5.2). Ilpu

pacrojoXKEeHUU TIPy30BOM IJIOHRAM Y Kpas »JJIEMEHTa CETKM KOCBEHHOTO apMHpPOBaHUs
pacrojararoT 0 IUIOIRAN ¢ pa3MepaMu B K&XK/IOM HalpaBJICHUU HE MEHEE CYMMBI JIBYX B3aUMHO
NEepIeHAUKYISPHBIX CTOPOH TPy30BOH 1utommaau (puc. 6.11).

Ilo rmyOuHe ceTku pacronaraor:

IIPH TOJIMHE 3JIeMeHTa 00Jiee yIBOEHHOIO OOIBIIETr0 pa3Mepa rpy30BOH IUIOMAAN - B IIpeAeIax
YABOCHHOTO pa3Mepa Ipy30BOM IIIOLIAIHN;

IIPH TOJIMHE 3JIEMEHTa MEHEE YABOCHHOIO OOJIBIIEr0 pa3Mepa Ipy30BOi IJIOLRAAY - B MpeAeaax
TOJILLIMHBI 3JIEMEHTA.

8.3.21 Ilonepeunas apmaTypa, IpeayCMOTPEHHAs JIJIsl BOCHPUATHS TOIEPEUHBIX CHJI U KPYTAIIMX
MOMEHTOB, a TaKKe y4WTbIBaeMas MpU pacueTe Ha MpoJaBiuBaHue, JOJDKHA UMETh HAJEKHYIO
AHKEPOBKY 10 KOHIIaM IyTEM NPUBApKU WJIM OXBaTa MPOJO0JIbHOI-apMaTypbl, 00€CleUrBaOILYIO
PaBHOMPOYHOCTh COEAUHEHUH U MTONEPEUYHON apMaTyphl.

AHKepoOBKa apMaTypbl 0e3 Npe1BapuTeIbHOT0 HANPSIsKe HUSI

8.3.22 AHKepoBKy apMaTypbl OCYIIECTBJSIFOT OJHUM W3 CIEAYIOIMX CIOCOO0B UM WX
COYETAHHUEM:

B BHJIC MPSIMOTO OKOHYAHUS CTEPKHS (IIpsMasi aHKEPOBKA);

c 3aruOOM Ha KOHIIE CTEePKHS B BUJE KpIoKa, 0TrH0a (JarmKku) Uiy neTiu;

C IPUBAPKOM MJIM YCTAHOBKOU NOIEPEUYHBIX CTEPKHEN

C MPUMEHEHUEM CIIelIUaIbHBIX aHKEPHBIX YCTPOINCTB Ha KOHLIE CTEPKHSL.

8.3.23 IIpsMyr0 aHKEPOBKY M aHKEPOBKY C JIallKaMU JIOMYCKAe€TCS MPUMEHSTH TOJBKO s
apMaTypel mepuoauueckoro npoduia. s pacTAHYTBIX [IAJAKUX  CTEp)KHEH - ciexyer
IpelycMaTpuBaTh KPIOKK, NETJIM, NPUBApPEHHBIE IIONEPEYHBbIE CTEP)KHU WIIU CIELHAJBHBIE
aHKEpHbIE YCTPOMCTBA.

Jlanku, KpIOKM U METIU HE PEKOMEHAYeTCsl MPUMEHSTh JJIsi aHKEpPOBKU CXKAaTol apMaTyphl, 3a
UCKIIOYEHUEM IJIaJIKOW apMaTypbl, KOTOpask MOXET MOJBEPrarbCsi PacTsLKEHUIO MPH HEKOTOPBIX
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BO3MOXHBIX COYCTAHUSX HATPY3KH.
8.3.24 lpu pacuere AMTMHBI aHKEPOBKU apMaTyphl CIE€IYeT YUIUTHIBATh CIIOCOO aHKEPOBKH, KIacc
apMartypsl U ee npoduiib, TMaMeTp apMaTyphl, MPOYHOCTh cTalleruOpoOEeTOHA U €r0 HAPSHKEHHOE
COCTOSIHME B 30HE aHKEPOBKU, KOHCTPYKTHBHOE pEIICHHE 3JIEMEHTa B 30HE aHKEPOBKU (HaIM4He
NOMEPEIHON apMaTypbl, MOJ0KEHUE CTEPKHEH B CEUEHUHU IJIEMEHTA U JIp. ).
8.3.25 bazoByro (OCHOBHYIO) JJIWHY AHKEPOBKH, HEOOXOIUMYIO ISl TEpeaadyd YCHIHS B
apMaType € TMOJHBIM pPAacUYeTHBIM 3HAuUE€HHEM CONpPOTHBJIECHUS R, Ha cranedubdpobdeToH,

OnpeaensioT 110 GopmyIie
. __R4
- R_-":.i:r.:'&: - (84)

rae Ag ¥ ug - COOTBETCTBEHHO TLIOMIA/IH TOTIEPEYHOTO CEYCHHU ST aHKEPYEMOTO CTEPIKHSI apMaTyphl
U TIEPUMETP €T0 CCUCHUsl, ONpeIesieMbIe 10 HOMHHAIBHOMY TUAMETPY CTEPIKHS
Ry bond - pacdeTHOE. CONMPOTHBICHHE CLCIUICHHS apMaTypsl CO CTaneubpoberoHoM,

IPMHUMAEMOE PABHOMEPHO PACHPEIEIEHHBIM I10 JJIMHE AaHKEPOBKH M OIpeensieMoe o Gopmyiie
be,bOl’ZdZ 0,91’] lanfbt: (85)

rie Ry, - pacueTHOE CONPOTUBIICHUE craneduOpodeToHa 0CEBOMY PACTHKEHHIO,

N1 - KOO(POUIIMEHT, YIUTHIBAIOMMN BIMSHUE BHUJA MOBEPXHOCTU apMaTypbl, MPUHUMAEMBbIN
paBHBIM:

1,5 - ans rmankoit apMatypsi;

1,8 - nnst XonomHOAEPOPMUPOBAHHON apMaATYphl TEPHUOAUYECKOTO MPOUIIS;

2,5 - Il TOpSICKAaTaHOW W TEPMOMEXaHUUYCECKH OOpaOOTaHHOW apMaTyphbl MEPHOIUYECKOTO
npoduis;

N2 - KOO(PDUIIMEHT, YIUTHIBAIONMU BIWSHHE pa3Mepa JuaMeTpa apMmaTypbl, MPUHUMAaEeMbIN
pPaBHBIM:

1,0 - mpu quamerpe apMatypsl dg < 32 MM;

0,9 - mpu nnamerpe apmarypsl 36 u 40 mm.

8.3.26 TpeOyemyro pacueTHYHO UIMHY aHKEPOBKH apMaTypbl C YYE€TOM KOHCTPYKTHUBHOTO
PEICHUS DJIEMEHTA B 30HE aHKEPOBKU OMPEACISIOT 10 GOpMyIe

an 0, an .'1_._:.._.- : (86)

rie I, gn - 6a3o0Bas JUIMHA AaHKEPOBKH, onpeensiemast o gopmyie (8.4);

Ag cal, Agef - NIOWEANM NONEPEYHOIO CEYEHHUs apMarypbl COOTBETCIBEHHO TpeOyemas IO
pacueTy U (HJaKTUUECKH YCTAaHOBJICHHAS;

o - KO3(PPUIIMEHT, YIUTHIBAIOIMKI BJIMSHUE Ha JJIMHY aHKEPOBKM HAINPSHKEHHOTO COCTOSHUS
ctaneuOpoOeToHa U apMaTyphl U KOHCTPYKTHBHOTO PEILICHHS 3JIEMEHTA B 30HE aHKEPOBKHU.

[Ipu aHKEpOBKE CTEPIKHEH MEPUOANIECKOTO MPOQHITS C MPSIMBIMUA KOHIIAMH (ITpsAMasi aHKEPOBKa)
WJTU TJIAJIKOW apMaTyphl ¢ KPIOKAMHU FUIH TIETISIMH O€3 JIOTIOJIHUTEIBHBIX aHKePYIOIMX YCTPOMCTB
JUISL paCTSIHYTBIX CTepKHeW npuHuMaroT o = 0,9, a s cxateix a = 0,70.

Jlommyckaercss yMEHbBIIATh JUIMHY aHKEPOBKHM B 3aBHCHMOCTHM OT KOJIMYECTBA M JAHAMETpa
MONEPEYHON apMaTyphl, BUJa aHKEPYIOIIMX YCTPOMCTB (MpUBapka MOMEPEYHON apMaTypbl, 3aruod
KOHIIOB  CTEp)KHEH TEepUOJMYEeCKOro MpoQuuis) W  BEIWYUHBI  TMONEPEYHOro  OOKATHS
ctaneuOpoOeToHa B 30HE aHKEPOBKU (HAmpuMep, OT OMOPHOM peakiinu), HO He Oomnee yeM Ha 30
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%.
B mo6om ciiydae (akTHYECKYIO JIMHY AHKEPOBKU MpUHUMAKOT He MeHee 0,310 gy, a Takke He

Menee 15d; n 200 mm.

8.3.27. Ycunue, BOCIPUHMMAEMOE AHKEPYEMBIM CTEPKHEM apmarypsl N, OINpEAEsIOT IO

dopmyiie

S (8.7)

[; - paccTossHUE OT KOHIIA aHKEPYEMOTIO CTEPXKHS 10 PACCMAaTPUBAEMOIO IOIIEPEYHOrO CEUYEHUs
AJIEMEHTA.

8.3.28 Ha xpaiiHux CBOOOJHBIX OMOpax 3JIEMEHTOB JIJIMHA 3allyCKa PACTSHYTBHIX CTEp)KHEH 3a
BHYTPEHHIOI TpaHb CBOOOJHOW OMOpPHI MPHU BBIMOIHEHWW yciaoBuil nm. 6.4.1 - 6.4.5 nomxHa
COCTaBJIATh HE MeHee 5d,. Eciu yka3zanHoe yciioBue He coOMo1aeTcs, AIMHY 3allycKa apMaTyphl 3a
IpaHb OMOPHI ONPEAEIISAIOT COMIAcHO M. 8.3.26.

8.3.29 [Ipu ycTpoiicTBe Ha KOHIAX CTEPKHEH CHElHalbHBIX AaHKEPOB B BHU/JIE IJIACTHH, LIAKO,
raek, yroJikOB, BBICA)KEHHBIX TOJIOBOK M M.TI. TUIOIIAh KOHTAaKTa aHkepa co cranedudpobeToHOM
JOJIKHA YAOBJIETBOPSATH YCIOBUIO MPOYHOCTH cTanedubpoberoHa Ha cmsTue. Kpome Toro, mpu
MPOCKTUPOBAHUHU TPUBAPUBAEMBIX AHKEPHBIX JIeTalel CIeAyeT YYUTHIBATh XapaKTEPUCTHUKU
MeTaJljia 10 CBapUBAEMOCTH, a TAKKe CIIOCOOBI U YCIOBUS CBAPKHU.

AHKepOBKA NpeABapUTeJIbHO HANIPSIZKE HHOM apMaTypbl

8.3.30 AHKepOBKy HanpsATaeMoi apMaTyphl OCYIIECTBIISIFOT OJJHUM U3 CICAYIOIIMX CITIOCOOOB:

- B BUJIE MIPSIMOTO OKOHYAHUSI CTEPKHSI (TIpsiMasi aHKEPOBKa);

- C IPUMEHEHUEM CIIelIUaIbHBIX AHKEPHBIX YCTPONCTB Ha KOHIIE CTEPKHSL.

8.3.31* bazoByr0 (OCHOBHYIO) JUTMHY aHKEPOBKU HANPSracMoi apMmaTypbl, HEOOXOJUMYIO s
nepefadd YCUIMS B apMaType C IOJHBIM pAacueTHBIM 3HAUYEHUEM CONpPOTHBJIECHHUS R, Ha

cranedubpoOeToH, OnpenestoT Mo Gopmyse

- R_-'_:._"-:T.:-E't: : (88)

rac AS H Uy - COOTBETCTBCHHO IIJIOIAAb ITOIICPCYHOI0 CCUCHUA aHKCPYEMOT'O CTCPIKHA apMaTyphl

U TIEPUMETP €T0 CEYECHU s, ONPEEIIeMbIE IO HOMUHAIBHOMY JUAMETPY CTEPKHSL;
Ry, bond - PacdeTHOE CONPOTUBICHHE CLCIUICHHS apMaTypbl €O cTanedrOpoOeToHoM,

MMPpUHHUMACMOC PABHOMCPHO PACHIPCACIICHHBIM 110 JJIMHEC AHKCPOBKH U OIIPCACIIACMOC 110 @OpMYJ’Ie

Ry, bond = 0,8NRpy, 8.9)
r11e Ry, - PaCYeTHOE CONPOTHBIICHHE CTANEPUOPOGETOHA OCEBOMY PACTAKCHHIO;

N - Kod(pPUIHMEHT, YJYUTHIBAIOIMK BIIMSHUE BHUIA IMOBEPXHOCTH CTEPKHEBOHM = apMaTyphl,
MPUHUMAEMbI PaBHBIM:
1,7 - nana xomonHoaepoOpMUPOBAHHOM apMaTypbl MEPUOIUYECKOro mpoduiist Kiacca B, 1500

JuaMeTpoM 3 MM M apMaTypHbIX kKaHaToB kiacca K1500 nuamerpom 6 muM;
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1,8 - 1t x010/1HOIEHOPMUPOBAHHOI apMaTypsl Kiacca By, nuamerpom 4 M u bosiee;

2,2 - U1sl apMaTypHbIX KaHaToB Kinacca K nuamerpom 9 mm u Goree;

2,5 - A ropsideKaTaHOl U TepMOMEXaHMYECKH 00pabOTaHHOM apMaTyphl Kiacca A.

8.3.32 Tpebyemyro pacueTHYIO IJIUHY MPSIMON AHKEPOBKH HAINpPsATaeMOM apMaTypbl C y4eTOM
KOHCTPYKIMBHOTO PEILLEHUS 3JIEMEHTA B 30HE aHKEPOBKHU OMPEEISIOT o Gopmysie

an O.an -'JT_:-_.-' : (810)

HO NpUHUMAKOT He MeHee 15d, u 200 mm.

B dopmyme (8.10):
10,an - Oa3oBast JuIMHA AHKEPOBKH, onpesensemas no gopmye (8.8);

Ag cal, Agef - TIOWEANHA MONCPEIHONO CEYCHHUS apMaTypbl COOTBCTCTBEHHO TpeOyemas IO

pacueTy u (haKTHIEeCKU YCTaHOBIICHHASI.
CoeauHeHMs CTePKHEBOI apMaTypbl

8.3.33 /Ins coenuHeHust apMaTypbl IPUHUMAIOT OJAWH U3 CJICAYIOIIMX TUIIOB CTHIKOB:

CTBIKA BHAXJIECTKY 0€3 CBAPKH:

C MPSIMBIMU KOHILIAMU CTEP KHEH TEPHUOANYECKOTO MPOuUIIs;

C TOpsAMBIMU KOHIIAMH CTEpPXHEH ¢ NPUBAPKOW MM YCTAaHOBKOM Ha JJIMHE HaXJIECTKU
MOMEPEYHBIX CTEPIKHEH;

¢ 3aru0aMu Ha KOHIIAX (KPIOKH, JIAIIKKU, TIETJIN); MPU STOM IS TNAAKUX CTEPKHEH MPUMEHSIIOT
TOJIBKO KPIOKH U TIE€TJIH;

CBapHBIE U MEXaHUYECKHE CTHIKOBBIE COSAMHEHMSI:

CBApKOM apMaTyphl;

C MPUMEHEHUEM CIEeLHATbHBIX MEXaHUUECKUX YCTPOMCTB (CTHIKU C ONPECCOBaHHBIMU My(TamH,
pe3b00BBIMH My(ramu u ap.).

8.3.34 Ctriku apmatypsl BHaxXJIeCTKy (0€3 CBapKu) HPUMEHSIOT MPU CTHIKOBAHUM CTEPKHEH C
IraMeTpoM paboueit apmaTtypsl He 60see 40 MM.

Ha coenunenust apmaTypbl BHaXJIECTKY PaCpOCTPAHSIOTCS ykazanus 1. 8.3.23.

CTBIKM pacTSHYTOM WM CXKATOW apMaTyphl JODKHBI MMETh JJIMHY MEpernycka (HaxXJIeCTKH) He
MEHEee 3HaYeHHUS JUTUHBI /], onpeaensieMoro mo gopmyse

A 8.11)

TIe IO,an - 6a3oBas JUTMHA aHKEPOBKH, orpenenseMas o gopmysie (8.8);

Ag cal, A o~ oM. 1. 8.3.32;

o - KOI(DPUIIMEHT, YYUTHIBAIONIMN BIHMSHUE HAMPSDKEHHOTO COCTOSHUS apMaTyphl,
KOHCTPYKTUBHOTO DEILEHHS 3JIEMEHTAa B 30HE COCIUHEHHS CTEP)KHEH, KOJIMHYECTBA CTBIKYeMOM
apMaTypbl B OJJHOM CEUYCHHHU IO OTHOIICHHIO K OOIEeMY KOJUYECTBY apMaTypblL B 3TOM CEUCHHH,
PaCCTOSIHUS MEXKIY CTHIKyeMBIMH CTEPIKHSIMHU.

[Ipu coenuHeHUn apMaTypbl TEPUOAUUECKOTO TPOQUIIS C TPAMBIMA KOHIIAMHU, A TAKKE TIIaIKUX
CTEep)KHEH ¢ KPIOKaM{ WJIW TETIIMU 0e3 JOMOJHUTEIBHBIX aHKEPYIOIMX YCTPOUCTB KOI(MpUILIreHT
oL U1l PacTSHYTOM apMaTypbl IPUHUMAIOT paBHbIM 1,2, a uist ckatoi apmarypsl - 0,9. 1lpu 3rom
JIOJIKHBI OBITH COOJTFOICHBI CIICIYIONME YCIIOBUS:

OTHOCUTENIFHOE KOJIMYECTBO CTHIKYeMOW B OJHOM pPACUE€THOM CEUYCHHHU »dJIeMeHTa paboueit
pPacTSIHYTOM apMaTyphl IMEPUOIMYECKOTO Tpoduiss MOKHO ObITh He Oomee 50 %, rmaaxoun
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apMaTyphl (C KpIOKaMH HJIM METIsIMU ) - He Ooree 25 %;

yCWJIME, BOCIIPUHUMAEMOE BCEU MOIEPEYHOM apMaTypol, IIOCTAaBJICHHOM B IIpeAeiiax CTbIKA,
JOJDKHO OBITH HE MEHEe IOJIOBUHBI YCUJIUS, BOCIPUHUMAEMOIO CTHIKYEMON B OJTHOM PacdeTHOM
CEUCHHH dJIEMEHTA PaCTIHYTOUM paboueit apMaTypoii;

paccTosiHIEe MEXTY CTHIKyeMbIMU PA0OYMMU CTEPKHAMU apMaTypbl He JOJKHO NMPeBbIATh 4dg;

PaCCTOSHHE MEXTy COCCTHIMH CTHIKAMH BHAXJIECTKY (110 MMPUHE JKEIe300€TOHHOTO 3JIEMEHTA)
JIOJKHO OBITH HE MeHee 2d, 1 He MeHee 30 MM.

B kauecTBE 0/IHOrO pacueTHOIO CEYEHHUs DJEMEHTa, PACCMATPUBAEMOIO Jsl OIpe/eleHUS
OTHOCHUTENIPHOI'O KOJNUYECTBA CTHIKYyeMOW apMaTypbl B OJHOM CEUYEHHH, MPUHHUMAIOT Y4acCTOK
JIEMEHTa BJOJb CTBIKyeMOM apmarypbl JuiMHOW 1,3/, CumTaercs, 4YTO CTBIKM apMaTyphl

PacmoIOKEHBI B OHOM PACUYCTHOM CEUEHHH, €CJIM IIEHTPBI dTHX CTHIKOB HAXOMATCSA B Mpeenax
JUIMHBI 3TOTO y4acTKa.

Jlomyckaercs yBEIMYMBATh OTHOCHUTENBHOE KOJIMYECTBO CTHIKYeMOW B OJHOM pacueTHOM
CEUYCHHH dJIeMEeHTa pabouel pactsHyToit apMatypsl 10 100 %, npuHUMas 3HaueHHuE KOdPPUITUEHTA
o paBHbIM 2,0. [Ipy OTHOCUTEIBPHOM KOJIMYECTBE CTBIKYeMOH B OJHOM pPacUeTHOM CEUYCHHU
AJIEeMEHTa apMaTypbl nepuoandeckoro mpoduis 6onee 50 % u raakoil apmarypel Oosee 25 %
3HaueHUs KO UITMEHTA O OTIPEAEIISIOT 110 JTUHEWHOW MHTEPIOJISILIHY.

[lpy HanmUuuMM OMOJHUTENBHBIX AHKEPYIOIIMX YCTPOMCTB Ha KOHIAX CTBIKYEMBIX CTEpiKHEH
(mpuBapka NOMNEPEYHON apMaTypbl, 3arM0 KOHIIOB CTBIKYEMbIX CTEpXHEH IepUOJUYECKOrO
npoduis U ap.) JJIMHA TEepenycka CTBIKYeMBIX CTep)KHEH MOXKET ObITh YMEHbILIEHA, HO He Ooee
yeM Ha 30 %.

B mobom ciyyae akruyeckas JmHa Iepenycka nokHa Obith He MeHee 0,40/() qp, HE MeHee

20d; n ne menee 250 Mm.

8.3.35 Ilpu coemuHeHHH apMaTypbl C HCHOJAb30BAaHUEM CBAapKd BHIOOP THUIIOB CBApHOTO
COEMHEHHUs M CIIOCOOOB CBapKW IPOU3BOJAT € YYETOM YCIOBUH AKCILIyaTallMd KOHCTPYKLHH,
CBAapMBAEMOCTH CTaIM M TPEeOOBAHMM 1O TEXHOJOTMHM W3TOTOBJIEHUS B COOTBETCTBUU C
JEeNCTBYIOIIMMU HOpMaTUBHBIMU 1oKyMeHTamu (TOCT 14098).

8.3.36 Ilpu umcnonb30BaHUU JUIsI CTHIKOB apMaTypbl MEXaHMYECKHX YCTPOICTB B BHJAE MYy(r
(My¢rbl Ha pe3bde, BpeccoBaHHbIE My(PTHI U T.J.) HECYIAsi CIIOCOOHOCTh MY(TOBOTO COETMHEHUS
JOJKHA OBITh TaKOHM K€, YTO M CTBIKyeMbIX CTepKHEW (COOTBETCTBEHHO IPU PACTSDKEHUM WIIU
ckatun). KOHIbI CTBIKYeMbIX CTEp)KHEH ciexyeT 3aBOAUTh Ha TpeOyemyio UIMHY B MyQrTy,
OIPEEIAEMYIO PACUE€TOM UJIH OIBITHBIM ITYTEM.

[Tpu ucmons3oBannu Myt Ha pe3bde MoKHA ObITh oOecrieueHa TpeOyemMas 3aTspKka MyqQT Js
TUKBUAAUU TodTa B pe3nde.

I'nyTble cTep:kHU

8.3.37 Ilpu mnpuMeHeHMH THYTOW apMaTypbl (OTTHOBI, 3arMObl KOHIIOB CTEpIXKHEH)
MUHUMAJIBHBIN JHUaMeTp 3aruda OTICIBHOTO CTEPKHS MODKEH OBbITh TAaKUM, 4YTOOBI H30€XKaTh
paspyllieHHs] WU pacKaJIbIBaHUs cTaieguOpoOeTOHa BHYTPH 3aruba apMaTypHOTO CTCPXKHS U €ro
paspyleHus B MecTe 3aruba.

MuHUMaNBHBIN IUaMeTp ONpaBKH d,, Ul CTEP)KHEBOW apMaTypbl IPUHUMAIOT B 3aBUCHMOCTU

OT inaMeTpa CTepKHs d;, HEe MEHee:
JUIS TTIAJKUX CTEPIKHEN :
d,, = 2,5d; npn dg <20 mm;
d,, = 4d; upn dg > 20 mm;

JUISL CTEPIKHEW MEePUOINYECKOTO MPOQUIIS:
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d,,, = 5d; npu d; <20 mm;
d,, = 8d, npu dg = 20 mm.
KommnoneHnTsl crasedpudpodeToHHOM cMecH™

8.3.38* MakcuManbHBII pa3mep 3epeH KpymHOro 3anoaHuTens Cygx A ctaneduOpoOeTOHHOM
CMECH PEKOMEHTyeTCsl IPUHUMATh He 00Jiee BEIMUUHBI, ONpeaessieMoi mo gopmyre

(8.12)

HO He Oosee 20 MMm.
8.3.39 /Ins obGecneueHust HAAC)KHOM COBMECTHOM pabOThl CTaTbHON (POpPHI M OETOHA-MATPHUIIBI
PEKOMEH IyeTCsl MPUHUMATD JUTMHY TPUMEHSEMOU (OBl U3 YCIOBUS

lr2 2,5Cmax. (8.13)
MNPUIOKEHHUE A
TEPMHUHOJIOI' UsA
CraneduOpodeToH - uCXOIHBII OeToH (OeTOH-MaTpulla), ApMUPOBAHHBIM pPaBHOMEPHO

pacrnpeieIeHHbIMU B €r0 00beMe CTaabHBIMU (rOpami.

Hcxoauplii 6eToH (0€eTOH-MATPULIA) - THKEIBIH WM MEIKO3EPHUCTBIM OETOH Ha TIIOTHBIX
3aIlOJTHUTENSAX.

®udpoBas apmarypa (¢udpa) - cralubHbIE OTPE3KU-BOJOKHA, pE3aHHbIE W3 JIACTA,
dpesepoBaHHbie U3 cnsba WM pyOJIeHHBIE = M3 TIPOBOJIOKA, B arperaTHOM COCTOSHUH,
ONpeeIsIEMOM TEXHOJIOTUYECKIUM PETJIAMEHTOM MX M3TOTOBJICHUSL.

CrasiepudpodeToHHbIE KOHCTPYKIMH ¢ GuOpoBbIM apmupoBaHueM ((pudOpodeTOHHBIE) -
KOHCTPYKIIUH M3 O€TOHA-MaTPHIIbl, ApMUPOBAHHOTO TOJIBKO (hOpOIA.

CranedudpodeTOHHBIE KOHCTPYKIIVH c KOMOVMHNPOBAHHBIM apMHpPOBaHNEM
(kOMOMHMPOBAHHO ApPMHPOBAHHbIE) - KOHCTPYKUUH M3 cranegudpoOeToHa, apMUPOBaHHBIE
TaKKe CTEP>KHEBOW apMaTypoM, B TOM YHCIIE IPEIBAPUTEIBHO HAIPSKEHHOM.

Ko3¢ punmenT ¢pudépoBoro apmupoBaHusi no 00beMy - OTHOCUTEIBHOE COJIepKaHue oobemMa
¢ubp B equHuLie 00beMa cTanedudpodeToHa.

IIpoueHTt puOpPoBOro apMuUpoBaHusi MO 00bEMY - OTHOCHUTEIBHBIH 00beM (GHOp B €IUHUIIE
obwvema craneduOpoOeTOHa B TPOIICHTAX.

CamonanpsizkeHHble  cTajepuOpoOeTOHHBIE  KOHCTPYKUMHM -  KOHCTPYKIUM U3
craneuOpodeToHa (B TOM uucie KOMOMHUPOBAHHO apMUPOBAHHBIE), OETOH-MaTpHUIla KOTOPOTO
BBITIOJIHAETCS] HA HAIIPATaloueM [IEMEHTE.

HHPUJIOXEHUE b
OCHOBHBIE bYKBEHHBIE ObO3HAYEHUSA

Ycunust 0T BHEIIHUX Harpy3oK u BO3/eiiCTBMH B MNONMEPEYHOM CCUYCHUU IJIEMEHTA

M - U3ruaromyii MOMCHT;
N - MIPOAOJIbHAS CUJIA;
0 - IIOIepeYHas CuJa.
XapakTe pUCTHUKH MaTepUAJIOB
Ry, - HOPMAaTHUBHOE COMPOTHUBIICHHE OETOHA-MATPHUIBI OCEBOMY CKATHIO;
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Ry,
Rb,ser

Riser
Ep

Ep red

Eg red

lran

8b07

€bhto

Efb,sh
Pb,cr

°f

- pacueTHbIE CONPOTUBJICHUS OETOHA-MATPUILIBI OCEBOMY CXKATUIO JUISl TTPEIEIbHBIX
COCTOSIHUM COOTBETCTBEHHO IIEPBOU U BTOPOU I'PYIIIL;

- HOPMATHUBHOC COIIPOTHUBJICHUC 6CTOHa-ManI/ILU>I OCCBOMY PACTAKCHUIO,

- pacyeTHble CONPOTUBJIEHUS OETOHA-MAaTPULIBI OCEBOMY PACTSHKEHUIO IS
IpEeAEIbHBIX COCTOSIHUI COOTBETCTBEHHO IIEPBOW M BTOPOM IpyIII;

- TIepeiaTovHast IPOYHOCTh OETOHA-MATPHULIBL;
- pacdeTHOE COMPOTUBIIEHUE CIIETUICHHS apMaTyphl cO cTaleduOpoOeTOHOM;

- pacyeTHOE CONPOTHUBIIEHUE CTalepuOPOOETOHA COOTBETCTBEHHO OCEBOMY
CXKATUIO U OCEBOMY PACTSKCHUIO;

- pac4eTHbIC COIPOTUBIICHUS apMaTypbl PACTSHKCHUIO IS IPEICIIBHBIX COCTOSIHUI
COOTBETCTBEHHO IEPBOM U BTOPOU IPYIIIL;

- PacU4eTHOE CONPOTUBIICHUE IIOIEPECYHON apMaTyphbl PACTKECHUIO;

- pacueTHOE CONPOTUBIICHUE apMaTypbl CXKATHIO Ul IPENEIbHBIX COCTOSHUUN
IIEpBOU TPYNIIBL;

pacyeTHOE COIPOTUBIICHUE PACTSHKEHUIO CTAJIbHOM (pUOpPOBOIl apMaTyphl;

HOPMAaTUBHOE COMPOTUBIICHUE PACTHKEHUIO CTalIbHON (pOpPOBOIl apMaTyphl;

HaYaJIbHBIM MOAYJb YIIPYTrOCTH OETOHA MPU CXKATUH U PACTSDKEHUU;

NPUBEICHHBIN MOAY/Ib eopMaIiun CKATOro OETOHa;

MOJIYJIb YIIPYTOCTH CTEP)KHEBOI apMaTyphl;

- MPUBEACHHBIA MOAYNb JAehopMaIlui apMaTyphl, PACIOJIOKEHHOU B PACTIHYTOM
30HE AJIEMEHTA C TPCIMHAMHE;

- MOJTyJb YIIPYrOCTH CTaJIbHOM (puOPOBOIT apMaTyphl;

- MUHUMAaJIbHAS JJIMHA 3aJIeTIKA CTalbHON (UOpHI B O€TOHE, COOTBETCTBYIOIIAS €€
pa3pbIBY TP BBIJICPTHBAHUYN U3 OETOHA-MaTPHILHI;

- TpeaeNbHbIe OTHOCUTENbHBIE nedopMalnu OeTOHA-MaTPHUIBI COOTBETCTBEHHO
IIPU PAaBHOMEPHOM OCEBOM C)KAaTUHM U OCEBOM PACTSHKEHUU;

- OTHOCUTENBHBIE nedopmaruu ycaaku crajieduopoOeTona;

- KO3(UIIMEHT MOA3ydecTH OETOHA-MaTPHILBI;

- OTHOIIGHHE COOTBETCTBYIOIMX MOMYJICH yHIpyroctTu apMaTtypbl E, u OeToHa-
Matpulibl Ep;

- xo3(ppunreHT FPPEKTUBHOCTH KOCBEHHOTO apMHPOBAHUS CTAIBHOU (PUOpOBOI
apMaTypou;

- XapaKTepHCTHKA CIHEIJICHUS CTadbHOM (GUOpBHl ¢/ OETOHOM-MATpULIEH 1O
KOHTAKTHOW MTOBEPXHOCTH.

XapakTe pUCTHKH MOJIOKEHUS APMATYPbl B MIONIEPeYHOM CeYeHUH dJIeMeHTa
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- 0003HaYeHUE MPOAOIBHON CTEPKHEBOM apMaTyphl:
[P HAJIMYKUU CKATOM U PACTAHYTON OT JEHCTBUS BHEIIHECH HArpy3Kd 30H CEUCHUS
- PaACIIOJIOKEHHOW B PACTSIHYTOM 30HE;
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JUIi BHELIGHTPEHHO pacTAHYTHIX 3JEMEHTOB - pacloNIOKEeHHOH Yy Goiee
pPacCTAHYTOU IPAHU CEUYECHHUS;
JUI LIEHTPAJIBHO-PACTSHYTBIX 3JIEMEHTOB - BCEM B IONEPEYHOM CEUYECHUU
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JJIEMEHTA;
S’ - 0003HaYeHUE MPOAOIBHON CTEPKHEBOM apMaTyphl:
[P HAJIMYMU CXKATOM U PACTIHYTON OT NEHCTBUS BHEIIHEH HArpy3Kd 30H CCUCHUS
- PACHOJIOKEHHOU B CKAaTOM 30HE;
IPU TOJHOCTBIO CXATOM OT JEWCTBUSA BHEIIHEHW HAarpy3kd CEYEHUU -
pacmoyioKeHHOM y 0oJiee CKaTol TpaHU CEUCHUS;
IPU TIOJIHOCTBIO PpACTSIHYTOM OT JCUCTBHS BHEIHEH HAarpy3KM CEYCHUH
BHELICHTPEHHO PAaCTSAHYTBIX JJIEMEHTOB - PACIOJIOKEHHOM y MEHEE PacTAHYTOM
IPaHU CEYCHUS;

ko, - KO(bpUIIMEHT, YYUTHIBAIOUMU OPHEHTAIUIO CTANbHBIX (UOP OTHOCUTEIBHO
HaNPaBJICHUS TMIABHBIX PACTATHBAIONIMX HAIPSDKEHU

kn - KOO(UITNEHT, YUUTHIBAIONMN BIUSHHUE Pa3MEPOB CEUCHHS, MEPICH AUKYIIPHBIX
HaIPaBJIEHUIO BHEIIHEr0 YCHJIMS HAa OPUEHTALMIO CTaIbHBIX (UOp B pacuyeTHOM
CCUCHUH.

I'eoMeTpuyecKue XapaKTe PUCTUKH

b - IMpWHA MPSIMOYTOJILHOTO CEUCHHS; MMPHUHA pedpa TaBpOBOTO M JIBYTaBPOBOTO
CEUCHUI;

- IMPUHA TOJKK TaBPOBOTO M JIBYTaBPOBOIO CEYEHHH COOTBETCTBEHHO B
pAaCTSIHYTOW U CKATOW 30HAX;

h - BBICOTA MPSAMOYIOJIbHOIO, TABPOBOTO U JIByTaBPOBOI'O CEUCHU;

hs i, - BBICOTAa TOJIKM TaBPOBOTO M JBYTaBPOBOTO CEUYEHUN COOTBETCTBEHHO B
‘ pAaCTSIHYTOM U CKAaTOW 30HAX;

a, d - paccTosiHME OT pAaBHOJCUCIBYIOUICH YCHUJIMW B CTEP)KHEBOM apmarype
COOTBETCTBEHHO S 1 §' 10 Onmkaiiiie rpaHu CeYCHUS;

h( - BBICOTA CE€UYCHUSI, paBHad /1 - a;

X - BBICOTA CATOM 30HBI cTanedudpodeToHa;

& - OTHOCUTEIbHAS BBICOTA CYKATOU 30HBI CTANePnOpoOeTOHA;

Sy - paccTosIHUE MEXIy XOMyTaMHt, U3MEPEHHOE 110 JITNHE dJIEMEHTA;

e() - OKCIEHTPUCUTET MPOAOJIBHOM CHIbl N OTHOCUTEIBHO LIEHTPAa THKECTU
MPUBEJIEHHOTO CEUCHM S, ONPEAeIIsIeMbIi ¢ yueToM 11. 4.2.6;

e e - PacCTOSIHHS OT TOUKU MPHUIIOKEHUS MPOAOIBHON CHJIBL N 70 paBHOACHCTBYIOIICH
YCUJIMI B apMaType COOTBETCTBEHHO S U '

€op - DKCUEHTPUCUTET YCHJIMS MPEABAPUTEIBHOIO O00KaTHsi OTHOCHTEIIBHO ILIEHTpa
TSOKECTHU CEUEHUS,;

ep - PACCTOSHHE OT MPUIOKCHHS YCHIIMS MPEIBAPHTEIBHOIO 00XKaTHs N, C ydeToM
M3ru0aroIIero MOMEHTA OT BHEIIHEH HArpy3Kd JI0 LIEHTPA TSHKECTH PACTIHYTOU HIIH
HAaMMEHEE CKAaTOW CTEPKHEBOM apMaTyphl;

/ - IIPOJIET JIEMEHTA;

Iy - nnuHa QuOpHI;

L - IJIMHA 30Hbl aHKEPOBKHU MPEABAPUTEIIBHO HAIIPATaeMOil CTEpKHEBOM apMaTyphl;

lo - pacyeTHas JUIMHA DOJEMEHTA, IOJIBEPraloIerocs JIeHCTBUIO CXKHUMAIOIICH
IIPOJOJIBHON CHUJIBI,
- JUTMHA 30HBI Mepeadyn MpeaBapuTEIbHOTO HAMIPSHKEHUS B CTEPIKHEBOM apMaT

Ip a30 epena €IBapUTEIILHOIO Ha e CTEP)KHEBOW apMmaType
Ha OETOH;

i - paauyCc WHEPIUU TOMEPEUYHOIO CEUEHHUsI JJIEMEHTa OTHOCHUTENBHO IIEHTpa
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TAXKECCTU CCUCHU A,

d,, d;,, - HOMHHAJIbHBIA AUAMETP CTEPKHEU COOTBETCTBEHHO MPOJIOJIBHON U MONEPEUHOM
CTEP>KHEBOW apMaryphbl;

dired - IPUBEACHHBIN JramMeTp QUOpHI;

A, AL - TJIOIIA/IA CEUYECHUS CTEP>KHEBOUM apMaTypbl COOTBETCTBEHHO S U §';

Agw - IUIOWAb CEYEHHSI XOMYTOB, pACIOJIO)KEHHBIX B OJHOM HOPMAaJbHOM K
IIPOJIOJIBHON OCH 3JIEMEHTA MJIOCKOCTH, IIepeceKarolell HakIOHHOE CEYCHUE;

Ug - KOO(PUIIMEHT apMUPOBAHUS, OMPEIEIsIeMblld KAaK OTHOILICHHUE ILJIOIIAIA CEUCHUS
apMaTypbl S K IJIOIAJA TONEPEYHOT0 CEUEeHHUs 3jieMeHTa bh 0e3 ydera CBECOB
CKATBIX M PACTSAHYTHIX MOJIOK;

Wfm - k03duteHT GuOPOBOro apMUPOBAHUSI IO MACCE;

Ky - koo (puureHT GuOPOBOrO apMUPOBAHUS IO OOBEMY;

Wa - koo (ppurtreHT PuOPOBOTO ApMUPOBAHUS MO TIJIOMAAN CEUCHUS,

A - TJIOLRAb BCETO cTaneduOpoOeTOHA B TOMEPEUHOM CEUCHHU;

Ap - TIJTOIIAIb CeYEHUst cTasiepuOpoOeTOHA CKATOM 30HBI;

Apt - TIOMRAb CeUeHH S cTaieprOpoOeToOHa PACTSIHYTON 30HHI;

Ao - TJIOLRAAb IPUBEACHHOTO CeYEHUS CTANEPUOPOOETOHHOTO JJIEMEHTA;

Aloc - TJTOIIAIb CMSITHS CTalIeuOpoOeToHa;

1 - MOMEHT HHEpLHHU CeUYeHHUs BCero OeTOHa-MaTpHUIbl OTHOCUTEIBHO LIEHTpa
TSDKECTH CeUeHUs DJIEMEHTA;

Log - MOMEHT MHEPLHUHU MPUBEACHHOTO CEYCHUS DJIEMEHTAa OTHOCUTEIBHO €r0 IIEHTpa
TSDKECTH C YYETOM CTEP>KHEBOM apMaTyphl;

Iryred - MOMEHT MHepIHuu cTaneduOpoOETOHHOTO CeYCHUs, TPUBEACHHOTO K OETOHHOMY
(MaTpHIle), OTHOCUTENBHO €ro [[eHTpa TSHKECTH;

w - MOMEHT COTIPOTHBIICHUS OETOHHOTO (MAaTPHUIIbI) CEYCHUS DJIEMEHTA VISl KpaifHero
pacTSHyTOTO BOJIOKHA;

Wired - MOMCHT CONpPOTHBICHHS CTanehrOPOOCTOHHOIO CEYCHHS, MPHBEACHHOIO K
O0eTOHHOMY (MaTpuLe).

XapakTe pUCTUKH NPeABaApPUTEIbLHO HANPSIZKE HHOTO JIEMeHTAa
P, Np - yCUJME TPEeABApPUTEIBHOTO OO0XKaTHS € Y4eTOM  IOTEpb MpeABAPUTEIHHOTO

HaNpsDKEHUsST B CTEPKHEBOW apMarype, COOTBETCTBYIOIMX paccMaTpuBaeMOM
cTaauu pabOThHI HITEMEHTA,
P(1), - YCWJIME B HAPSATaeMOM CTEPKHEBOM apMaType ¢ yHETOM COOTBETCTBEHHO MEPBBIX

Py U BCEX OTEPh NPEABAPUTEIBHOIO HAMPSHKEHUS,

Osp - IPEABAPUTEIBHOE HANPSHKEHUE B HAINIPSATaeMOUM CTEPKHEBOM apMaType ¢ y4eTOM
NOTEpb NPEABAPUTENIBHOIO HAMNpsDKEHUsT B apMmarype,  COOTBETCTBYIOIIMX
paccMaTpuBaeMo CTaauu paboThl AIEMEHTa;

Acsp - IIOTEPH NIPEIBAPUTEIIBHOTO HANIPSHKEHUS B CTEPKHEBOU apMaType;

Sfhp - CKUMaWIMe HampsbkeHus B cTaneuOpoOeToHe B CTaAuM MPEABAPUTEITHLHOTO
00XaTHsi C y4eTOM MOTEPh MPEIABAPUTEILHOTO HAMPSDKEHUS B apMaType.

MNPUJIOKEHUE B*
IEPEYEHb HOPMATHUBHOM U TEXHUYECKOM JIOKYMEHTALIAN
1. CHull Harpy3ku u Bo3aencTBUs
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2.01.07-85*

2. CHull
2.02.01-83*

3. CHull
2.03.01-85*

4, CHull
2.03.03-85

5. CHulT
2.03.11-85

6. CHuIl
2.05.03-84*

7. CHull
2.06.04-82*

8. CHull
2.06.06-85

9. CHull
3.03.01-87

10. CHull
12-01-2004

11. CHull
21-01-97*

12. CHull
23-01-99*

13. CHull
23-02-2003

14. CHull
32-04-97

15. CHull
33-01-2003

16. CHull II-
7-81*

17. CHull 1I-
23-81*

18. I'OCT
4.212-80

19. I'OCT
4.250-79

20. 'OCT
5781-82

21. I'OCT
6727-80

22. I'OCT
7473-94

23. ['OCT
8267-93

24, I'OCT
8736-93

NormaCS 4.x® (NRMS10-16269)

OcHOBaHus 30aHUN U COOPYKEHHUM

beronHbIe U xKene300eTOHHBIE KOHCTPYKIHH (CIIPaBOYHO)

ApMOLIEMEHTHBIE KOHCTPYKIH U

3anmTa CTPOUTENBHBIX KOHCTPYKIIUUA OT KOPPO3UH

MocTbl 1 TpyOBI

Harpysku u BO3aeiicTBHS Ha THUAPOTEXHUUYECKHUE COOPYXKEHUs (BOJIHOBBHIE,
JIEI0BBIE U OT CYZIOB)

[1oTHHBI OETOHHBIE U KEIe300€TOHHBIE

Hecynme u orpaxnaronmye KOHCTPYKIIMU

Opranusanus CTpoOUTEIbCTBA

[oxxapHast 6e30MacHOCTh 31aHUN U COOPYKEHU N
CrtpouTtenbHasi KTMMATOJIOTHS

TemnoBas 3ammTa 30aHUN

ToHHEeN!N XKene3HOI0POKHBIE ¥ aBTOAOPOKHbIE
['upporexuunueckue coopyxeHus. OCHOBHBIE MOJTOKEHUS
CTpouTENBCTBO B CEMCMUYECKUX paliOHAX

CrasibHbIE KOHCTPYKIIUH

CIIKIL CrpoutenbctBo. beronsl. HomeHknaTypa rnoxasarenei
CIIKIL. CrpoutensctBo. beToHHBIE U  Kele300eTOHHbBIE
KOHCTpyknu. HomeHknarypa nokazareneu

Cranp ropsuekaTaHas JUisi apMUPOBAHMS >KEI€300€TOHHBIX  KOHCTPYKIUM.
TexHuueckue ycaoBus

[IpoBoJIOKa M3 HU3KOYIIIEPOJAUCTON CTAIA XOJOAHOTIHYTAs J1Jisi apMUPOBAHUSA

KeJIe300€TOHHBIX KOHCTPYKUMH. TexHuueckue ycioBus
Cwmecu 6eronHble. TexHuyeckrue ycloBus

A30EIUsT U

[lleOGenb U TpaBUil U3 MJIOTHBIX TOPHBIX MOPOJ ISl CTPOUTENBHBIX padoT.
TexHnyeckue ycinoBus
[ecok ass cTpouTenbHBIX padboT. TexHuueckue ycnoBus
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25.
8829-94

I'OCT

26. T'OCT
10060.0-95

27. - IQCT
10180-90

28. ~TOCT
10181-2000

29. T'OCT
10884-94

30.
10922-90

['OCT

31. ['OCT
12730.0-78

32. I'oCT
12730.1-78

33. I'OCT
12730.5-84

34. IoCTt
14098-91

35.
17624-87

36.
17625-83

I'OCT

['OCT

37.
18105-86
38.
20910-90
39.
22690-88
40.
26633-91
41.
393-94

IoCT
PT™M
42. PTM 17-
01-2002
43. PTM 17-
02-2003

44. PTM 17-
03-2005

45. PIM 17-
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OETOHHBIE  3aBOJICKOIO
[IpaBuna oueHku

HSIIGJ'II/IH CTPOUTCIIBHBIC JKEJIE300€TOHHBIE U
HU3rOTOBJICHHUA. MCTOZ[BI HUCIBITAHUA HArpyKCHHCM.
IMPOYHOCTH, KCCTKOCTH U TpCH.IHHOCTOfIKOCTPI

beronsl. Metoab! onpenenenus Mopo3ocTonkocT. O0mme TpeboBaHus
beronsl. MeToibl onpeiesieHus MPOYHOCTHU MO KOHTPOJIBHBIM 00pa3iam
Cwmecu OeToHHBIE. MeTOABI UCTIBITAHUI

Cranp apMaTypHasi TEPMOMEXaHUUYECKH YIIPOYHEHHAs ISl JKeIe300€TOHHBIX
KOHCTPYKIUM. TeXHUYECKUE YCIOBUS

ApMarypHble ¥ 3aKlaJHble W3EIUS CBapHbIe, COCIUHEHUS CBApPHbBIE
apMaTypel M 3aKIaHBIX HU3JEIHH KeNe300eTOHHBIX KOHCTpYKIuh. OOmme
TEXHUYECKUE YCIIOBUS

beronbi.  OOmme TpeOoBaHUs K METOAaM OMNpPEICICHUS] IIJIOTHOCTH,
MMOPUCTOCTH U-BOJIOHENPOHHUIIAEMOCTH

beronbl. Meroapl onpeneneHus mIOTHOCTU

beronbl. MeTo il OlipeeneHss BOAOHEIPOHUILIAEMOCTH

CoenuHeHusl CBAapHBIE apMaTypbl M 3aKIaJHBIX HM3ICNIUN >KeIe300€TOHHBIX
KOHCTPYKU M. TUIIBI, KOHCTPYKIIUH U Pa3MEPDI
beronbl. YabTpa3BykoBOil METO/ ONpeEIeHUs MTPOYHOCTH

Koncrpykiium wu  usgenus  xKene300eTOHHBIE. PaguanmoHHBIA — METON
OTIPEJICIICHN s TONIMHBI 3alMTHOTO CJI0sl OETOHA, Pa3MEPOB U PACIIOIOKEHHS
apMaTypbl

beronsl. [IpaBuia KOHTPOIS TPOYHOCTH

beronsl )xapocrolikue. TEXHUUYECKUE yCA0BUS

beroHsl. Onpenenenue MEXaHUYECKUMU
Hepa3pyIAIIero KOHTPOJIS

berons! TsLKENBIC B MCJIKO3CPHHCTEIC. Texanueckue YCI10BHA

IMPpOYHOCTH MCTOJaMU

PykoBopsime TeXHMYECKHE MaTepUalbl O CBAPKE M KOHTPOJIO KavyecTBa
COSIMHEHUW  apMaTypel W  3aKIagHbIX  HW3ACTUH  KeJIe300€TOHHBIX
KOHCTPYKIA I

PykoBopsime TeXHUUECKNE MaTepUAIIBI 110 IIPOCKTUPOBAHUIO U IIPUMEHEHHIO
cTaneruOpoOETOHHBIX CTPOUTENBHBIX KOHCTPYKLIHI

PykoBomsimme  TexHW4Yeckne ~ MaTepuaibl [0  MPOSKITHMPOBAHUIO |
M3TOTOBJICHUIO CTalle(OpOOETOHHBIX KOHCTPYKIIMKA Ha (QuOpe, pe3aHHoN U3
amcTa

PykoBopsme TexHndeckiue MaTepruaibl O MPOESKTHPOBAHUIO, N3TOTOBICHHIO
U TMPUMEHEHUIO CTane(PuOpOOETOHHBIX CTPOUTEIBHBIX KOHCTPYKIUN = Ha
¢ubpe 13 cTaTbHON TPOBOJIOKH

PykoBopsme TexHndeckiue MaTeprualibl O MPOSKTHPOBAHHIO, N3TOTOBIICHIIO
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05-2009 U MPUMEHEHHUIO cTaneduOpoOEeTOHHBIX KOHCTPYKIUN Ha (Gulpe U3 CTalbHOM
MPOBOJIOKU

46. Texunveckue ycnoBus TY 0882-193-46854090-2005. dubpa cranbHas ¢pesepoBaHHAs
111 apMUpPOBaHUs OeToHa

47. Texauueckue yciaoBus 1Y 0991-123-53832025-2001. dubpa ctaipHas 115 TUCTIEPCHOTO
apMHUpPOBaHUS OETOHA

48. Texanyeckue yciaous 1Y 1211-205-46854090-2005. dubpa cragbHas TPOBOJIOYHAS IS
apMHUpOBaHUs 6ETOHA

49. Texumueckue yciaopus 1Y 1221-002-95751815-2009. dubpa U3 TOHKOW CTaIbHOMN
MPOBOJIOKU

50. Texuuueckue yciosus TY 1276-001-70832021-2010. ®ubpa cranpHast

51. Texumueckue yenoBus TY 1276-001-56707303-2010. Dubpa wu3 TOHKOU
HU3KOYITIEPOIUCTOU IIPOBOIOKH

HNPUJIOKEHME I'*

HOMEHKJIATYPA U ATPETATHOE COCTOSIHUE ITPUM EHAAEM Ol CTAJIbHOI
OUBLPHI

I'.1 ®ubpa, PpesepoBannas u3 cisiooB o TY 0882-193-46854090

A2 %2
; - o |
- —FH—Q—-F""F-F_ _-h'-"-\_
%’4
A
A
A—A
i 3.0x1,2 ]L‘
0,6*

Pucynox I'.1 - HomunansHbIe pazMepsl GruOpsI

Ipumevanus

1 CkpyunBaHH€ OTHOCHTENILHO MPOJI0JbHOM ocu 70° £ 30°".

2 O6was koHpUrypauus ceueHuss A-A, a Taike CIpaBoOYHBIE pa3Mephl, 0003HaAUEHHBIE «*), 3a1aI0TCSI TeoMeTpuei
PEXKYIIET0 HHCTPYMEHTA U pexuMaMu pe3anust. ClipaBOYHbBIE pa3Mepbl KOHTPOJIIO HE MO IeXKaT.

3 Pa3Meps! 1aHEL B MM.

I'.2 ®ubpa, pe3anHas U3 CTAIBHOTO JIUCTA:
I'.2.1 no TY 0991-123-53832025

Taonuna I'.1
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ITnomane
Moy b Tomuua, IMnpuHa, MM TONEPEIHOTO Fouiia, Kuace no O6o3HaueHue PuOPHI (MapKH)
MM 5 MM MPOYHOCTH
CEYeHUs, MM
1 0,3 0,5 0,15 20; 30 1;2 1DJI (1; 2) - 0,15/(20; 30)
1 0,4 0,6 0,24 1DJI (1; 2) - 0,24/(20; 30)
1 0,5 0,7 0,35 1DJI (1; 2) - 0,35/(20; 30)
2 0,6 0,7 0,42 35; 40 20J1 (1; 2) - 0,42/(35; 40)
2 0,7 0,8 0,63 20J1 (1; 2) - 0,63/(35; 40)
2 0,8 0,9 0,72 20JI (1; 2) - 0,72/(35; 40)
3 0,9 0,9 0,81 40 3®JI(1; 2) - 0,81/(40)
3 1.0 1,0 1,00 3DJI (1; 2) - 1,00/(40)
3 1,1 1,1 1,21 3DJI (1; 2) - 1,21/(40)

I.2.2 mo TY 1276-001-70832021
®opma pubpsI U pernmameHTupyeMbie pa3Mepsl TPUBEACHBI Ha puc. [.2 u B Tabmn. [.2.

Pucynok I'.2 - ®opma pudpbI

Tabmauna I'.2
Yenosubii . O6ias mmua | Amuaa ydactka| < Jlnuna 3aankepn. | Jimna ankepa |BoicoTa anKepa
I'pynna NPUBEACHHBIN
L, Mmm Ly, Mmm ydacTtka L3, MM Ly, MM h, MM
qraMeTp d, MM
1 0,3 20 10 1-3 1,5-2 1-1,3
2 0,35 25 15 1-3 2-3 1,2-1,5
3 0,45 30 16 1-3 3-4 1,2-1,5
4 0,65 36 20 1-3 3-4 1,3-1,6
5 0,7 44 28 1-3 3-4 1,3-1,6
6 0,8 49 33 -3 3-4 14-18
7 0,9 54 38 1-3 3,5-45 1,5-2,0
8 1,0 60 44 1-3 4-5 1,6-22
9 12 64 48 1-3 4-5 1,6-2.5
I'.3 ®ubpa, pydbneHHas U3 CTaIbHONU MPOBOJIOKH:
I'3.1n0TY 1211-205-46854090 mapoxk:
a) MUKCAPM MIXARM» 1,0/54.
1=y
d.

TUAMETP PUOPBI d....c.veevieiiiiiieie 1,0 mm £ 0,03 MM
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mHa Guopsl L
JAAMETP TOHOBKH D....ooooveiiiiiiiiiiiiiiieanne

yI'0J1 KOHYyca o
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54 MM + 4 MM
> 1,8 Mm
60°

Pucynox I'.3.1 - I'eomeTprueckne napaMmeTpsl

0) «XEHIMKC HENDIX» 1,0/50.

—7

.
=
h Tlﬁ_‘f\\E%\_

7

TUAMETP QHOPBL d.....ocoeevvveeeeiieeeiieeee
mHa uops! L
JUTMHA KOHIOB [ u /'
BBICOTA U3ruda h

...................................

yroJ usruba o

L
1,0 mm £ 0,03 MM

50 MM + 2/-3 MM
1,5-4,0 Mmm

1,8 mm +1,0/-0,0 mm
45° (mun 30°)

Pucynox I'.3.2 - 'eomerprueckne napaMmeTpsl

B) «®UBEKC FIBAX» 1,0/50.

TUAMETP QHOPBI Ao
mHa Guopsl L
aMILTUTYZIA BOJTHBI W
JUTUHA BOJHBI U

1,0 mm £ 0,04 MM
50 MM +2/-3 MM
0,65 MM

Pucynok I'.3.3 - 'eomeTprueckue napameTpbl

r) «®UBEKC FIBAX» 1,3/50.

1,3 mm £ 0,03 MM
50 MM +2/-3 MM
0,60 Mmm

8 MM

Pucynox I'.3.4 - I'eomerprueckne napaMmeTpsl

1) «TBUHOJIDT TWINFLAT» 0,67/30.
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= : =1 2
wr « L)

TUAMETP QHOPBI d......oieeviiieiiiiceeiee e 0,67 mMm £ 0,05 Mm
At > 0,50 MM
A < 0,90 MM

TUTAHA QUOPBIL L. ereciiaiid e 30 MM £ 2 MM

HIAPUHA KOHIOB B.......ooitiiiiiiiiiitie e >1-3MMm

JUTMHA CTUTFOIIEHHBIX KOHIIOB €] tuevvrerreeeaeeeeeeenannnnnns 1,5 MM £ 1 MM

Pucynok I':3.5 - I'eomerprueckne napaMmeTpsl

I'.3.2 mo TVY 1221-002-95751815 Ttunos

L
. o

B
N N — f-/
ﬂ|‘ L L N4 L

Pucynok I'.3.6 - ®opma ¢pubpsl Tuna «DJIA»

Tabnuua I''.3 - Pazmepsl puopsl Tuna «®JIA»

Juametp poBOJIOKH d, Tlmsa L, st JlmHa mpssMoit 30HBL Twiiia axepa L, vv | BoicoTa ankepa /i, MM
MM Ly, MM
1 2 3 4 5

0,5 30,0£3,0 20,0+ 1,0 5,0+1,0 22+04
0,56 30,0+ 3,0 20,0+ 1,0 5,0+ 1,0 22+04
0,6 30,0£3,0 20,0+ 1,0 50£1,0 22+04
0,63 30,0+ 3,0 20,0+ 1,0 5,0+1,0 22+04
0,7 30,0+ 3,0 20,0+ 1,0 50+ 1,0 22+04
0,8 30,0+ 3,0 20,0+ 1,0 50+1,0 22+04
0,8 50,0+ 5,0 40,0+£2,0 50+1,0 2,5+04
0,8 60,0+ 5,0 50,0+2,0 50+1,0 25+04
0,9 50,0+ 5,0 40,0+2,0 50+1,0 2,5+04
1,0 50,0+ 5,0 40,020 50+1,0 2,5+04
1,0 60,0+ 5,0 50,0+2,0 50+1,0 2,5+ 04

d
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Tabnuna I'4 - Pasmepsl ¢pudpsl Tuna «®B»

C 01.09.2

Pucynok T.3.7 - ®opma ¢pubpsr Tuna «DBy»

006 pencTByeT, BBeAEH BNepBble

Hmana CI)I/I6pI>I’k L, MM Anamerp ILPJBOHOKH 4, JlMHa BOJIHEI U, MM BeicoTa BOJIHBI W, MM
1 2 3 4
0125,0 no 40,0+ 4,0 0,6 0,05 8+ 1,0 2078
0125,0 710 40,0 + 4,0 0,63 % 0,05 8+ 1,0 2010
Or 30,0 10 40,0 & 4,0 0,7+ 0,05 8+ 1,0 30710
0O130,0 10 50,0 £ 5,0 0,8 + 0,05 10,0£ 1,0 2 ::1_--;_
Ot 30,0 10 50,0 +5,0 0,9 £ 0,05 10,0+ 1,0 3. 5+L0
Ot 30,0 1o 50,0+ 5,0 1,0+ 0,05 10,0+ 1,0 2.57Le
Ot 30,0 mo 50,0 £ 5,0 1,1+ 0,05 10,0+ 1,0 2 «:].--;.
0130,0 110 50,0 £ 5,0 1,2+0,05 10,0 £ 1,0 3 5+L0
0Ot140,0 1o 50,0+ 5,0 1,340,05 10,0+ 1,0 2.57Le
0r40,0 no 50,0 + 5,0 1,4+ 0,05 10,0+ 1,0 2.5+k0
Ot 30,0 o 50,0+ 5,0 1,5+ 0,05 10,0+ 1,0 2.5tL0
0140,0 m0 60,0 £ 5,0 1,6 0,05 10,0£ 1,0 2 {:].--;.
" Gubpa MMeeT WIHHY B yKa3aHHBIX IPELENAXC LIAroM 5 MM.
I''.3.3m0 TY 1276-001-56707303
[ i
/7 “
B
!
- c -
e -
L
Pucynok I'.3.8 - ®opma ¢pubps! Tuma «Mwukacy
Tabnuna I'.5 - Pazmepsl ¢uodpsl Tuna «Mukac»
Bpemennoe
Jmna
VYcnoBHOE Huametp d, Jlmana L, My Bricota Jlmina ankepa o el oth CONPpOTUBJICHUC
0603HaYeHNe MM MY amkepa 4, mm | Boum [P zug 2 pasphIBY, He
’ Mmenee, H/ MM2
«MUKAC» ®ACk | 0,5+0,05 30,0 3,0 27405 40+ 1,0 20,0+ 1,0 1200
30/0,5
«MHUKAC» ®AO 1,0-0,05 50,0+ 3,0 2,8+0,5 5010 40,0+£2,0 1000
50/1,0
«MUKAC» ®AO | 0,75 +0,05 60,0 2,0 28405 6,0+ 1,0 50,0 £2,0 1050
60/0,75
«MUKAC» ®ACk | 0,75-0,05 60,0 + 2,0 28405 6,0+ 1,0 50,0 £2,0 1050
60/0,75
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