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BBEJEHUE

Hacrosmuit  CBonm mpaBun  paspaboran B passutue CHull 52-01-2003 «beronHble U
JKeJe300eTOHHbIE KOHCTPYKIUH. OCHOBHBIE TTOJIOKESHUSY.

CBoJl IPaBUII COACPIKUT PEKOMEHIAIINH 10 TPOSKTUPOBAHUIO CTANE(hHUOPOOETOHHBIX KOHCTPYKIHIA
MPOMBILICHHBIX U TPaXKIAHCKUX 3JIaHUH M COOPYIKEHUI U3 TSHKENIOr0 WIIM MEJIKO3EPHUCTOro OeToHa ¢
NpeBapUTENbHBIM HaNpsDKEHHEM M 0e3 INpeABapHUTeNbHOTO HAIPSDKEHHs CTEpP)KHEBOM apMarypel,
KOTOpBIe oOecreunBatoT BoinoiaHeHue Tpedbosannii CHull 52-01-2003.

Pemenne o npumenennn CBoJja paByil IPH TPOEKTUPOBAHUH CTaNIEPUOPOOCTOHHBIX KOHCTPYKILIUH
KOHKPETHBIX 3/IaHMH M COOPY)KEHHH OTHOCHTCSI K KOMITETCHIMH 3aKa34MKa OOBEKTA WIIM IPOEKTHOH
opranmszaiu. B cimywae mpumenenus Hacrosimiero CBoja NMpaBWII JIOJDKHBI OBITH BBITIOJIHEHBI BCE
YCTaHOBJICHHBIE B HEM TPpeOOBaHUSI.

Hacrosimuit CBon mpaBun cienyer npumedsth coBmectHo ¢ CIT 52-101-2003 «beroHHble u
JKeNe300eTOHHbBIE KOHCTPYKIMU 0e3 MpeaBapuTebHOro HampshkeHust apmatypbi» u CIT 52-102-2004
«IIpenBapuTesHO HANPSKEHHBIE JKEIE300€TOHHBIE KOHCTPYKIHN.

Enununp! pusnyeckux Belnu4rH, MpuBeicHHbIe B CBOJIE MPABUII, BBIPAXKEHBI: CHJIBI — B HBIOTOHAX
(H) unm B xunonstotoHax (xH); muHelHbIe pa3Mepsl — B MM (IS CEUEHUI) UM B M (IJIS1 2JIEMEHTOB
WIM MX Y4YacTKOB); HAIIPsOHKCHUsI, CONMPOTUBIICHHS, MOJIYJH ympyroctd — B Meranackamsix (MIla);
pacrpezeneHHble Harpy3Ku U ycuins — B KH/M wimi H/mm.

CBon mpaBmil pa3paboTany KaHAMIATHl TeXHUUeCKHX Hayk .B. Boaxos, O.M. I'azun, Mi. Hayd.
cotp. B.B. babexun (HUMKB — ¢pumuan OI'YIT «HULL «CtpoutensctBo» ['occtpost Poccun).

1 OBJIACTh TIPUMEHEHUA

Hacrosmuit CBon mpasun (CII) pacmpocTpaHseTcss Ha NMPOEKTHpOBaHHE cTaiepuOpoOeTOHHBIX
KOHCTPYKIUH 3[aHUH W COOPYKEHHU Pa3IMYHOr0 HasHaueHwus, npexycMmorpennsix CHull 52-01,
BBITIOJIHAEMBIX U3 TSHKEJIOT0 MM MEIKO3ePHHCTOro OeTOHa KIIacCoOB MO MPOYHOCTH Ha cxaTtue oT B20
no B60, apmupyembix cranbHOi (uOpoBOit apmarypoii (¢puOpoii), B TOM 4YHcle B COYETAHHU CO
CTaJIbHOW CTepKHEeBOW apmatypoii kiaccoB A, B u K mo CHull 52-01.

[Monoxenuss CBoga mpaBWJI PaclpoOCTPaHSIOTCS Ha IPOSKTHPOBaHUE CTaneGuOpOOETOHHBIX



KOHCTPYKIHUH 0Oe3 IpeABapUTEIbHOTO U C MpeIBapUTENbHBIM HaTSXKEHHEM (Ha YIOpPBI) CTEpXHEBOI
apMaTypbl M 3KCIUIyaTUPYEMBIX B KIMMAaTHYECKUX YCIOBUSAX PoccuM, B cpele ¢ HearpecCHUBHOM
CTETICHBIO BO3JIEUCTBHS, IPH CTATHYECKOM JEHCTBUU HArpy3KH.

ITpn mnpoexTupoBaHnu cTaneGuOPOOETOHHBIX KOHCTPYKIHMH THAPOTEXHUYECKUX COOpPYKEHHH,
MOCTOB, TOKpPBITHII aBTOMOOWJIBHBIX JOPOT, a’pOAPOMOB M JPYTHX CHEHUAJIbHBIX COOPYKEHHH
clienyer CcoOMopaTh TakkKe TpeOOBaHMS COOTBETCTBYIOLIMX HOPM W PEKOMEHIALMH Ha
NPOSKTUPOBaHKE STUX BHIOB KOHCTPYKIHUIT U COOPYKSHUH.

Pexomenmarmu CII pacnpocTpaHsIOTCS Ha IPOSKTHPOBaHUE CTAIe(HUOPOOSTOHHBIX KOHCTPYKIUH,
apMHpPYEMBIX CTabHON PuOpPOi, ymoMmsHyTO# B mogpasaene 5.2 Hacrosmiero CII u BeImyckaemoit mo
TexHUYECKUM YCIIOBUSIM, IPUBEACHHBIM B IIPHIOKEHUH b.

2 HOPMATHUBHBIE CCBUIKHA

B Hacrosimem CBopje NMpaBWII HCIOJIB30BAHBI CCHUIKM Ha CIIEAYIONINE OCHOBHBIE HOPMATHBHBIE
JIOKyMEHTBI:

CHull 52-01-2003 BeroHHbIe U *ene300eTOHHbIE KOHCTPYKIUH. OCHOBHBIE ITOJIOKEHUS

CII 52-101-2003 beronHbIe 1 Ke1e300€TOHHBIE KOHCTPYKIMH O€3 MPeaBapUTEIbHOTO HAPSKEHHS
apMarypsl

CII 52-102-2004 [IpeaBapuTenbHO HANPSHKCHHBIC JKEJIE300€TOHHBIE KOHCTPYKIINU

I'OCT 13015-2003 MW3zgenmust xene300€TOHHBbIE M OETOHHBIE [UIA CTpoUTenbcTBa. OOmINe
TexHHueckne TpedoBanus. [IpaBuiia mpueMKH, MApKUPOBKHU, TPAHCIIOPTHPOBAHUS U XPAHEHUS

I'OCT 27751-88 HanexxHOCTh CTPOMTENBHBIX KOHCTPYKIWH B OCHOBaHHNA. OCHOBHBIE TTOJIOKEHHS
O pacuery.

Jlpyrue HOpMaTHUBHBIE M PEKOMEH/ATeIbHbIE TOKYMEHTBI, CCHUIKM Ha KOTOpBIE HCIIOJIL30BAaHBI B
HacrtoseM CII, mpuBeneHsl B MpUIOKeHUH b.

3 TEPMHUHBI U OITPEJEJIEHUA

B nacrosmem CBojie IpaBMII HCIIOIB30BAHEI OCHOBHBIC TEPMUHBI U onpenenernus no CHull 52-01,
CIT 52-101, CII 52-102 m gpyrum HOPMAaTHUBHBIM JOKyMeHTaM. Mcmonb3yemble TEPMUHBI M HX
OTIpENICITICHUS] B COOTBETCTBUH C JJOKYMEHTaMH, Ha KOTOPbIC UMCIOTCS CCBUTKA B TEKCTE, IIPUBEACHH B
MpUIoKeHuu B.

4 OBIIIME YKA3AHUA
4.1 OCHOBHBIE ITOJIOKEHUA

4.1.1 CranepubpoOETOH SIBISETCS Pa3HOBUAHOCTBHIO JHCIEPCHO-apMHUPOBAHHOTO JKeJIe300eToHa
(CHuII 52-01, npunoxxenue b) n u3rotaBnuBaeTcs U3 TSHKEIOTO WM MEJIKO3EPHHUCTOTO OeToHa (6eToH-
MaTpuiia), B KOTOPOM B KadeCTBE apMaTypbl HCIONB3YIOTCS CTajbHbIE (HOpPBI, IUCIEPCHO H
pPaBHOMEpPHO pacmpezeieHHble Mo 00seMy OetoHa. CoBMecTHast pabora OGeToHa M CTalbHBIX (HUOD
obecrieunBaeTCsl CHEIVICHHEM I10 MX ITOBEPXHOCTH, aHKEpOBKOM (HOpbI B OeToHe 3a cueTr ee
MEPHUOANIECKOTO MPOQUIsI, KPUBU3HBI B MPOJOJIBHOM H IIONEPEYHOM HANPABICHMAX, a TaKXKe
HaJIMYMEM aHKEpOB Ha KOHIaX (UOp.

4.1.2 CranegubpoOeTOHHbIE KOHCTPYKIIMH [0 BULY ApMHUPOBAHHS PACCMATPHBAIOTCS KaK:

(pudpobGeToHHBIE — TpPU  pacyeTHOM apMUPOBaHUM TOJBKO (pudpamMu, paBHOMEPHO
pacnpeereHHbIMH 110 00beMy JJICMEHTa;

KOMOMHHMPOBAHHO APMHPOBAaHHbIE — IIPU UX PACUETHOM COBMECTHOM apMHPOBAHUHU CTAIbHBIMH
(ubpamu 1 cTabHOM CTEPIKHEBOH apMaTypoH.

4.1.3 Crane¢punOpoOeTOHHbIE KOHCTPYKIUH JOJKHBI OBITH 00ecTiedeHbl ¢ TpeOyeMo HaJIe)KHOCThBIO
OT BO3HHMKHOBEHHsI BCEX BHJIOB IPEJCIBHBIX COCTOSHHH pacdeToM, BHIOOPOM MOKasaTeslel KadecTBa
MaTepHalioB, Ha3HAUCHHEM pPa3MEpPOB M KOHCTPYyHpOBaHUEM coriacHo ykasanHusMm CHull 52-01 n
Hacrosmero CII. IIpx 5ToM NOMKHBEI OBITH YUTEHBI TEXHOJIOTHYECKHE TPEOOBAHUS 10 M3TOTOBIICHHIO
KOHCTPYKIHUH, COOIIOIEHBI TPEOOBAHNUS 110 SKCILTyaTaIlMH 3AaHUH U COOPYKEHHH, a Takke TpeOOBaHMS
IO 3KOJIOTHH, YCTaHABIMBAEMbIE COOTBETCTBYIOIINMHI HOPMAaTHBHBIMHU JJOKYMEHTAMH.

4.1.4 Tlpumenerne cranepuOPOOSTOHHBIX KOHCTPYKIIMKA B Cpelax C arpecCHBHBIM BO3JCHCTBHEM
Ha KOHCTPYKIMHM U3 OeroHa U JKelle300eTOHA JOMYCKAaeTCs TIPH BBIMOJHEHUH TpeOOBaHUi,
yctanoBneHHbIXx CHull 2.03.11 u Hactosmmm CI1.

415 BbIOOp KOHCTPYKTHBHBIX pelleHHH cTaneruOpOOSTOHHBIX KOHCTPYKIMH — CieayeT
NPOM3BOJUTh HCXOJS M3 TEXHUKO-DKOHOMHYECKOH 11eJIeCOO0pa3sHOCTH NPUMEHEHUS! TaKuX



KOHCTPYKLUI B KOHKDETHBIX YCIIOBHSIX CTPOMTENILCTBA C YYETOM MAaKCHUMaJbHOTO CHIDKEHHUS WX
Marepualio-, TPYAO-, JHEPrOeMKOCTH M CTOMMOCTH, C Y4YETOM [IOBBILICHUS JIOJITOBEYHOCTH H
YBEJIMYEHUS] MEXKPEMOHTHOTO pecypca KOHCTPYKIHH.

4.1.6 CraneduOpoOeTOH peKOMEHIYEeTCsl IPUMEHSATH ISl H3TOTOBJIEHHUS KOHCTPYKIHUH, B KOTOPBIX
HanOonee 3((EeKTHBHO MOTYT OBITH HCIIOJB30BAHBI CIEAYIOIINE €ro TEXHHUECKHE IPEUMYIIEeCTBa MO
CPaBHEHUIO C TPAAUINOHHBIM OETOHOM U JKEIe300€TOHOM:

- TIOBBIIICHHBIE  TPEUIMHOCTOHKOCTb,  yJdapHas  MNPOYHOCTb,  BS3KOCTh  paspyLICHUS,
MN3HOCOCTOMKOCTB, MOPO30CTOHKOCTB, CONPOTHBIICHHE KaBUTALINH;

- IOHIDKEHHBIE YCaIKa U IOJI3yUYeCTh;

- BO3MOXKHOCTb HCIIOJIb30BAHUS TEXHOJIOTHYECKH 0ojee 3(p(heKTHBHBIX KOHCTPYKTHBHBIX PELICHUH,
YeM IpH TPAAUIMOHHOM CTEP)KHEBOM apMHPOBAaHHMH, HalpUMEp, TOHKOCTEHHBIX KOHCTPYKIHWH,
KOHCTPYKIIUH 0e3 CTep)KHEBOM pacpeaeIuTeIbHON, KOCBEHHOM WM MOTIEPEYHON apMaTyphl;

- IOHWKEHHBIE TPYA03aTpaThl HA apMaTypHbIE paOOThI;

- TIOBBIIICHHUE CTETICHH MEXaHW3alui ¥ aBTOMATH3allH ITPOU3BOACTBA KOHCTPYKIUH, HAIpHMeEp, B
COOpHBIX TOHKOCTEHHBIX O0OJIOUKAaX, CKJIaJKaX, PEOPHUCTHIX IUIMTaxX MOKPBITHH W TEpeKphITHi,
cOOpHBIX KOJIOHHAX, Oankax, MOHOJIMTHBIX THHINAX U CTEHAaX EMKOCTHBIX COOPYXKECHHUH, JOPOXHBIX H
a’pPOAPOMHBIX MOKPBITHIX; MOHOJIUTHBIX IIUTaX OCHOBAHUS IOJIA MPOMBIILIEHHBIX U OOIIECTBEHHBIX
3JaHHUH;

- BO3MOXKHOCTH TIPHMEHEHHS HOBBIX, OoJee TPOU3BOAMTENBHBIX IPHEMOB (HOPMOBAHHMS
apMHUPOBAaHHBIX KOHCTPYKIUH, HAIpUMeEP, TOPKPETUPOBAHKE, TIOTHO CBEXEOT(HOPMOBAHHBIX JTHCTOBBIX
W37EINH, POJINKOBOE MPECCOBAHUE U .

4.1.7 Tlpu BBIOOpEe KOHCTPYKTHBHBIX peEHICHHH CTanehruOpPOOCTOHHBIX KOHCTPYKLIUH CIIEAyeT
YUUTBIBATH METOJBI MX H3TOTOBJICHHH, MOHTaXa M YCIOBHS OSKciutyarauud. dopmy u pasmepsl
CEUCHUH DHIIEMEHTOB CJEQyeT NpPUHMMATh MCXOAs M3 Hauboyiee TMOJHOTO Y4eTa CBOMCTB
craneuOpoOeTOHa, BO3MOXKHOCTH 3aBOJICKOTO MEXaHM3MPOBAaHHOTO M aBTOMATH3MPOBAHHOTO
W3TOTOBJICHHUS, yI0OCTBA TPAHCIIOPTHPOBAHUS H MOHTaKa 3JIEMEHTOB U KOHCTPYKIIHUH.

418  CraneduOpoOeTOHHBIE  KOHCTPYKIMH  MOTYT  W3TOTaBIMBATBCS  PasINuHBIMH
TEXHOJIOTMYECKHMHU TPHEMaMHU: NPEABAPUTEILHBIM MIPUTOTOBICHUEM CMECH B 3aBOJICKHX YCIOBHAX
Wi B OETOHOCMECHTEINSIX Ha CTPOUTEIHHOM OOBEKTE, YIUIOTHEHHEM C IOMOINBI0 BHOPHUPOBAHUS H
BAaKyyMHPOBAaHHUS, POJHMKOBHIM  (OpPMOBAaHMEM M  IIPECCOBAaHWEM, TOPKPETHPOBaHWEM U
HEeHTPU(YTHPOBAHNEM.

4.1.9 Tlpu mnpoeKTHpOBaHHUU CTanehuOPOOETOHHBIX KOHCTPYKLHUM CHEIyeT pPyKOBOJCTBOBATHCS
o0mMMH TONOXKEHUSAMH M coOmiomath pacdetHele TpeboBanus CHwull 52-01, CHwull 2.03.11 u
Hacrosmero CIL

4.1.10 CranepudpobeToH 06e3 KOMOMHHPOBAHHOIO apMmupoBaHus ((GpudpoberoH, cm. m. 4.1.2)
PEKOMEHIyeTCs IPUMEHSATH B DJIEMEHTAaX KOHCTPYKIIUHL:

paboTaromx NPEeHMYLIECTBEHHO Ha YAAapHbIE Harpy3kd, CMSTHE, HCTHpaHUE, BO3AEHCTBHE
KaBUTaINH;

paboTaronyx NpenMyIIeCTBEHHO Ha CKaThe MPH PacIoJIOKEHNH ITPOIOJIBLHOM COKUMAIOIIEH CHIIbI B
IpeieNnax MoNnepeyHoro CeUeHHNs 3JIEMEHTa;

B OCTAJBHBIX CIy4asX pabOTaloNIMX Ha CXKaTHE, NPH PACIOJIOKEHUH TPOAOJIBHOM CXXMMaromen
CHIIBI 32 TpEeAeTaMH IIOIIEPEYHOr0 CEYEHMs UIEMEHTa, a Takke paboTalommx Ha M3ru0, KOoraa ux
paspylIeHHEe HE MPEACTABIAET HEMOCPEICTBEHHOW OMACHOCTH JUIA JKMU3HH JIIOAEH, MCIPABHOCTH H
COXpPaHHOCTH 00OpYyJIOBaHMA, T.€. B CIydasX HKOHOMHYECKOM OTBETCTBEHHOCTH KOHCTPYKIMH IpH
esrecoodpasHocT GUOPOBOTO APMHUPOBAHUS.

4111 B KOHCTPYKIMSAX M DJJIEMEHTaX, IIOABEP)KEHHBIX JCHCTBHIO KPYTSAIIUX MOMEHTOB,
PEKOMEHyeTCsl TPHUMEHSTh TOJNBKO CTanerOpoOSTOHHBIE JJIEMEHThI ¢ KOMOHMHHPOBAHHBIM
apMupoBaHueM (cM. 1. 4.1.2).

4.1.12 Pacyer ctaneduOpoOETOHHBIX KOHCTPYKIHUH MO MPENebHBIM COCTOSIHUSIM BBIMOJHSIOT 1O
aHAJOTUU C PACYETOM KEJIe300E€TOHHBIX M apMOLIEMEHTHBIX KOHCTPYKIHMH C y4YeTOM pacyeTHBIX
XapaKTepUCTHK cTane(huOpoOEeTOHa B COOTBETCTBHY C TIOJIOKEHUSIMH pazzenoB 4—7 Hacrosero CII.

ITo moxasaressiM MPOYHOCTH JUIsi OETOHA-MATPHIBI IPHHATHI KJIacChl OETOHA B COOTBETCTBHHU CO
CHulI 52-01.

4.1.13 Craruveckuii pacuer craneuOpOOSTOHHBIX KOHCTPYKIHMH B BHIE OOOJOYEK U CKIAJOK
CJIETyET BBITIOJIHATH KaK TOHKOCTEHHBIX MPOCTPAHCTBEHHBIX KOHCTPYKIIHH.

4.1.14 CranepnubpobOeToHHBIE KOMOWHHUPOBAHHO apMHUpOBaHHEIE KOHCTPYKIIHU c
Npe/IBapUTEIbHBIM HANPSHKCHUEM CTEP)KHEBOHM apMaTyphl ClIelyeT HPOEKTHPOBAaTh B COOTBETCTBUH C
tpeboBanusamu CHull 52-01, CIT 52-102 u nonosHUTETHBIME yKa3aHUsIMH HacTostiero CII.

4.1.15 TIpu pacuete cranehuOpOOCTOHHBIX KOHCTPYKIIHIA CPEIHIO IIOTHOCTH cTajeduopodeToHa
JIOIyCKaeTCsl MPUHUMATh PaBHOM:



- 2500 Kr/M° TS TAKEIOrO GETOHA-MATPHIIB;

- 2400 Kr/M° 7T METKO3EPHHCTOrO GETOHA-MaTPHUIIBL.

IIpy  HEoOXOAMMOCTH  MOXET IpUHUMAaThcs  Ooiiee  TOYHOE  3HAYEHHWE  IUIOTHOCTH
cranedudpobeToHa, onpenensiemMoe ¢ yueTroM ykasanuii nmm.4.1.17 u 5.1.1 nacrosiuero CII.

4.1.16 Conepxxanue pudbpoBoii apMaTypsl (pacxo ¢GUOpPHI) B equHUIe 00beMa cTanedudpodeToHa
OIIpe/IeIISIeTCS PacyeTOM B COOTBETCTBUH C TPEOOBAHUAMH K €ro (YM3MKO-MEXaHHYECKHUM CBOMCTBAM,
Ha3HaYaeMBbIM H3 YCIIOBHH MPpUMEHEHUs U TpedoBaHuit HacTosmiero CII.

4.1.17 B pabounx "yepTexax KOHCTPYKIIUH U3 cTanepuOpoOeToOHa B CiIydae HEOOXOIUMOCTH, KpoMe
MapKHpOBKH (HOPBI U ee TpebyeMoro coaepanms (pacxona duops) B 1 M° cramepubpobeToHHO#
CMECH, TPHBOJATCS TPEOOBAaHMS K TEXHOJOTMYECKMM IIPHEMaM H3TOTOBICHHUS, 00ECIeUHBAIOIUM
TpeOyeMbie CBOWCTBa cTanehndOpoOeToHa.

4.2 OCHOBHBIE PACYUETHBIE TPEBOBAHUA

4.2.1 Pacyersl craneuOpOOETOHHBIX KOHCTPYKIHMH CJEIyeT NPOWU3BOJUTH B COOTBETCTBHU C
tpeboBanusmu L. 6.1.1—6.1.10 CHull 52-01 no npenensHbIM COCTOSHUSM, BKITIOYAIOLIAM:

- TpeneNpHBbIE COCTOSIHMS TMEpBOHW Tpynmbl (IO IOJHOM HENPUTOXHOCTH K OKCINIyaTalun
BCJICAICTBHE TIOTEPH HECYIIEH CITIOCOOHOCTN);

- TIpeJeNbHbIE COCTOSHHS BTOPOH Tpymimsl (IO HEMPUTOJHOCTH K HOPMAJIBHOW OKCILIyaTallly
BCJIEACTBHE OOpPa30BaHUs WIM YPE3MEPHOTO PACKPBITHA TPEIIWH, IOABICHUS HETOIyCTUMBIX
nedopMannii u ap.).

Pacuersr mo mpenenpHBIM COCTOSIHHSM II€pPBOM Tpymmbl, copepkammecss B Hacrosmem CII,
BKJTIOYAIOT PACYETHI IO IPOYHOCTH, 10 MPEAEIbHBIM YCUIIUAM.

PacyeTsl MO mpenenbHBIM COCTOSHMSM BTOpOI Tpymmbl, coxaepkamuecs B Hacrtosamem CII,
BKJIFOUAIOT PACUEThI MO PACKPBITHIO TPEIIUH U 10 Ae()hOpPMAIHSIM.

4.2.2 Pacuer mo mpenenbHBIM COCTOSIHUSIM KOHCTPYKIMH B IEJIOM, a TakXe OTAENbHBIX ee
JJEMEHTOB  CclelyeT, KaK MpaBHUJIO, MPOU3BOAUTH JJIS  BCEX CTaauil:  U3TOTOBIECHHS,
TPaHCIIOPTHPOBAHUS, BO3BEJCHUS W SKCIUTYyaTAllUM; TP ATOM pPACUETHBIE CXEMBI JIOJDKHBI OTBEYATh
MPUHSTHIM KOHCTPYKTHBHBIM PEIICHUSAM.

4.2.3 Pacuetsl cTaneguOpoOETOHHBIX KOHCTPYKIIMA HEOOXOAMMO, KaK IPaBUIIO, MIPOU3BOIUTH C
YYETOM BO3MOKHOTO 00pa30BaHus TPEIIMH U HEYIIPYTUX JedopMaruii B OeTOHE 1 apMaType.

Onpenenenne ycunuii u aedopManudii OT PAa3NUYHBIX BO3IACHCTBUA B KOHCTPYKIUSAX H B
00pa3zyeMbIX MU CHCTEMaX 3[aHUH U COOPYKECHUH CIeIyeT IPOU3BOIUTH [0 METOAAaM CTPOUTEIHHON
MEXaHHUKH, Kak TMpaBWIO, C Y4YeTOM (U3NYECKOW M TIeOMETPUYEeCKOW HENWHEWHOCTH paboThI
KOHCTPYKLIUK.

4.2.4 Tlpu mnpoexTHpoBaHWH CTane(GuOPOOETOHHBIX KOHCTPYKIHMH HaJeKHOCTh KOHCTPYKIHMA
YCTaHABJIMBAIOT PAacUeTOM IIyTeM HCIOJIb30BaHMSl PAacUeTHBIX 3HAYEHUH HAarpy3oK M BO3IEHCTBHH,
pacueTHBIX 3HAYCHMH XapaKTEPUCTHK MaTepHallOB, ONPEACISEMBIX C MOMOIIbI0 COOTBETCTBYIOIIUX
YAaCTHBIX KOA(QQUIMEHTOB HAJEKHOCTH 110 HOPMATUBHBIM 3HAUYEHHSM 3THX XapaKTEPHCTHK C yYETOM
CTETICHN OTBETCTBEHHOCTH 3/1aHUH M COOPYKEHH.

HopmaTuBHBIE 3HaYEHHUS] HATPY30K M BO3JCHCTBHN, KOIQQPHUIIMEHTOB COUETaHUH, KOI(PPHUIMECHTOB
HAJIKHOCTH TI0 Harpyske, KOd(QQUIMEHTOB HAJEKHOCTH IO Ha3HAYCHHIO KOHCTPYKIHWH, a Takxke
MOJIpa3/ielieHNe HAarpy30K Ha IIOCTOSHHBIE M BPEMCHHBIC (AJUTENBHBIE W KPAaTKOBPEMEHHBIC)
npuauMaroT cornmacHo CHull 2.01.07.

4.2.5 Tlpu pacuere 3IeMEHTOB COOpPHBIX CTaIehUOPOOETOHHBIX KOHCTPYKIMH Ha BO3JCHCTBHE
YCWIMH, BO3HHMKAIOUIMX IMPH UX IOJbEME, TPAaHCIIOPTUPOBAHUM M MOHTaXKE, HArpy3Ky OT MacChl
DJIEMEHTOB CIIeyeT NPUHUMATh C KOI(PPHUIMEHTOM JAMHAMHUYHOCTH, paBHbIM: 1,60 — mpu
TpaHncnopTupoBanuu, 1,40 — mpu moapeme W MoHTaxke. JlomyckaeTcs MpUHUMATH Oojiee HU3KHE,
000CHOBaHHBIC B YCTaHOBJICHHOM IIOps/AKEe 3HaueHUs! KOd(P(UIMEHTOB NUHAMHYHOCTH, HO HE HIXKE
1,25.

4.2.6 Tlpu pacuere Mo MPOYHOCTH CTAIe(HUOPOOETOHHBIX IJIEMEHTOB KOHCTPYKIHMH Ha JieicTBHUE
CKUMaroIel POJONBHON CHIIBI CIIEyeT YUHUTHIBATh CIydalHBIH 3KCLUEHTPUCHTET €y, TPUHUMAEMBIH
HE MCHee:

1/600 niwHBI SIeMeHTa WA PACCTOSHIS MEXKITy €ro CEUCHHUSIMH, 3aKPEIUICHHBIMHI OT CMEIIICHHS,

1/30 BBICOTEI CEYEHHS;

10 mMm.

Jlns SIeMEeHTOB CTAaTHYECKH HEOINPEISNUMBIX KOHCTPYKIHMI 3HAa4eHHE AKCIICHTPHUCHUTETa
MIPOAOJIBHONW CHJIBI OTHOCHUTENBHO LIEHTpa TSKECTH NPUBEACHHOTO CCUEHHS ey MPUHMMAIOT PaBHBIM
3HAYCHMIO HKCIICHTPUCUTETA, MOIyYeHHOTO 3 CTaTHYECKOTO pacyeTa, HO He MEHee €.

JIJist 2IIEMEHTOB CTAaTUYECKHU OIPEIETUMBIX KOHCTPYKLHUH 3KCLUEHTPUCHUTET €y IPUHUMAIOT PaBHBIM



CYMMe€ IKCLEHTPHCUTETOB — U3 CTAaTUYECKOTr0 pacyeTa KOHCTPYKIMH U CIIy4aiHOTO.
4.2.7 K TpemuHOCTOMKOCTH CTaeOPOOETOHHBIX KOHCTPYKLUMI TPEIbsBIAIOT TpeOOBaHMS
COOTBETCTBYIOIINX KaTeropuii B 3aBUCHMOCTH OT YCIIOBHH, B KOTOPBIX OHM DPabOTalOT, U OT BHAA

HpHMeHﬂeMOﬁ apMaryphbl:

IepBas Kareropus — HE JOIMYyCKaACTCA 06paSOBaHI/IC TPCIINH;

BTOpas KaTeropus

NPOJOJDKUTEIIBHOE PACKPBITHE TPEILHH.

4.2.8 Kareropunm TpeOOBaHHN K TPEUIMHOCTOHKOCTH CTane@uOpOOCTOHHBIX KOHCTPYKIMHA B
3aBUCHMOCTH OT YCJIOBHI X paOOTHI M BUIA apMaTypHhl, & TAKKe BEMYMHBI IIPENSIBHO JOITYCTHMOM
IIMPHUHBI PACKPBITHS TPEIINH MPHBEIEHBI B Tadmute 4.1.

Tabmuma 4.1

AOMMYCKA€TCA OrpaHMYC€HHOE TII0 INUPUHE HEIPOAOJDKUTEIIBHOE U

YcnoBus pabOTHI 21€MEHTOB
KOHCTPYKUUH

Kateropnu Tpe6oBaHmii K TPEIIMHOCTONKOCTH CTane(hpruOpOOESTOHHBIX
KOHCTPYKIMH U NMPEAENBHO JOIyCTUMAs MINPUHA dercy U dercn, MM,
PaCKpBITHs TPSHIMH IPY APMHPOBAHUN

¢ubpoBom*

KOMOHMHHPOBAaHHOM

CO CTEp)KHEBOU
apMaTypoil kimacco A
240(A-1),

A300 (A-11),
A400 (A-111, A400C),
B500 (Bp-1, B500C)

CO CTEP’KHEBOM
apMaTypoH KJ1accoB
AB00(A-IV),
A800 (A-V)

u ot Bp1200
10 Bp1400 (Bp-I1),
K1400(K-7)

1 K1500 (K-19)

CO CTEp)KHEBOU
apMaTypoi
KJIaCCOB
A1000 (Ar-V1),
Bp1500 (Bp-II)
u K1500 (K-19)

DIeMeHTHI:

1. C HOIHOCTBIO PACTSIHYTHIM WU
YaCTHYIHO CYKATHIM CCUCHUEM:
BOCIPHHUMAIOIIHE JlaBJIeHHE
KHUAKOCTEH WIM Ta30oB, a TaKxKe
9KCIULyaTUPYEeMble B TPYHTC HIKE
YPOBHSL TPYHTOBBIX BOJ WM TIPU
cnaboarpeccuBHOIt CTeNeHN
BO3ZICiCTBUS cpefibl Ha OETOH

IlepBas

Bropas
Aerer = 0,05
Aerea = 0103

IlepBas

IepBas

2. OKCIUTyaTUpyeMble B
OTaIUIUBAEMBbIX 3aHUAX c
OTHOCUTEJIBHON BJIaYKHOCTBIO
BHYTPEHHETO BO37yXa IOMEIIEHUH
Belle 75 %, a Takke Ha OTKPBITOM
BO3QyX€ H B HEOTAIIMBAEMBIX
3MAHUSIX B YCIOBHUSX YBIAKHCHUS
aTMOC(EPHBIMH OCAJIKaMH, a TaK¥Ke
SKCILUTyaTUpyeMble B TpPYHTE BBILIE
YPOBHS I'PYHTOBBIX BOJ

Bropas
Gerer = 0,05
aere2 = 0,03

Bropas
age1 = 0,1
aerer = 0,05

IlepBas

IepBas

3. DKCIUTyaTupyeMble B
OTaIINBaEMBIX 3aHUSIX c
OTHOCHUTEIBHOM BIT2XKHOCTBIO
BHYTPEHHETO BO3yXa MIOMEIICHUS OT
60 1o 75 % Ha OTKPBITOM BO3JyX€ H
B HEOTAIUIMBAEMbIX 3MAHMAX IIPH
HaJIM4YMU 3alIUTHl KOHCTPYKIWH OT
CHCTEMaTHYECKOTO BO3JCHCTBUS
aTMOCQEPHBIX ~ OCaJKOB WM  OT
BBINIAICHHUsI KOHAEHCATa

Bropas
aerer = 0,07
Qe = 0,05

Bropas
g = 0,15
agez = 0,1

Bropas
ager = 0,07
agrep = 0,05

[lepBas

4. OKcIutyaTHpyeMble B
OTAIIMBAEMBIX 3IAHUAX c
OTHOCHUTEIIbHOM BJIQKHOCTBIO
BHYTPEHHET0 BO3/IyXa IOMELIECHUS 110
60 % w Tpu  OTCYTCTBUHM
BO3MOXHOCTH CHCTEMaTHYECKOTO
YBJIaKHEHHS KOHCTPYKIIHH
KOHJIEHCATOM MM aTMOC(hepHBIMU
OCaIKaMH

Bropas
Aerer = 0,15
aere2 = 0,1

Bropas
aere1 = 0,2
aere2 = 0,15

Bropas
aere1 = 0,15
a2 =0,1

Bropas
acre1 = 0,05
aeeo = 0,03

* TIpuMeHeHne TONBKO (hHOPOBOTO APMUPOBAHUS TOITyCKASTCsl P CHEIaTbHOM 000CHOBaHHHY.




5 MATEPHAJTBI JUISI CTAJTEOUBEPOBETOHHBIX KOHCTPYKIIHIA
5.1 BETOH (MATPHIIA)
IToxka3zarenn kayecTBa 0€TOHA U UX NMpUMEHECHUE NMPH MIPOCKTUPOBAHUU

5.1.1 Ins craneduOpoOETOHHBIX KOHCTPYKIHUH, IPOSKTHPYEMBIX B COOTBETCTBUH C TPEOOBAHISIMA
Hacrosmero CII, cremyeT mpenycMaTpuBaTh KOHCTPYKIMOHHBINA TSDKENBI OETOH CpeHe! IIOTHOCTH
or 2200 kr/m° o 2500 KI/M° BKIIFOUHTENBHO MK MEJKO3EpPHUCTHI OETOH CpeHel IUIOTHOCTH He
menee 2200 KF/MS, cootBerctByromue ['OCT 26633.

5.1.2 OcHOBHBIMH TIOKa3aTelIsIMH KauecTBa OETOHA-MATPUIIBI, YCTAHABIMBACMBIMH IPH
IIPOCKTUPOBAHUU, ABJIAIOTCA:

KJacc OETOHa-MaTPUIIbI [0 IPOYHOCTH Ha ckaTue B;

KJIacc 1O MPOYHOCTH Ha OceBoe pacTspkeHHe B (Ha3Ha4aloT B cityyasix, KOTJia 3Ta XapaKTepHCTHKA
MMeEeT INIaBeHCTBYIOIee 3HAUCHNE U €€ KOHTPOJIUPYIOT Ha IPOU3BOICTBE);

Mapka 10 MOpPO30CTOHKOCTH F (Ha3Ha4aloT Uil KOHCTPYKIMH, IOJBEPraeMbIX JEHCTBHIO
MOTIEPEMEHHOTO 3aMOPAXUBAHMS M OTTAHBAHMA);

Mapka 1o BojoHenpoHuuaemMoctd W (HazHa4yaroT U1 KOHCTPYKLHH, K KOTOPBIM HPEABSBISIOT
TpeOOBaHNS OTPaHUYCHNS BOAOTIPOHUIIAEMOCTH).

Krnaccer GeToHa-MaTpuIl MO NPOYHOCTH Ha cxathe B m oceBoe pacrshkeHne B; oTBeuaror
3HAYCHHIO TApAaHTHPOBAHHOM MpoyHOCTH OeToHa-Matpuibl, MIla, ¢ obecrieuenHocThIO 0,95.

5.1.3 [lns cranepuOpoOSTOHHBIX KOHCTPYKIUHA CIEIyeT MpelycMaTpuBaTh OETOHBI-MATPHIIBI
CJIEAYIOLIHNX KJIACCOB U MapOK:

KJIACCOB TI0 POYHOCTH Ha CXKaTHe:

B20; B25; B30; B35; B40; B45; B50; B55; B60;

KJIACCOB TI0 MPOYHOCTH HA OCEBOE PACTSKEHHE:

B0,8; Bt1,2; B(1,6; B2,0; B2,4; B:2,8; B:3,2;

MapoK M0 MOPO30CTOMKOCTH:

F50; F75; F100; F150; F200; F300; F400; F500;

MapoK M0 BOJOHEIIPOHHUIIAEMOCTH:

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

Jlomyckaercsi mprMeHeHHe OeTOHa-MaTpHIIbl 00JIee BHICOKHX KJIACCOB M MApOK, IPEILyCMOTPEHHBIX
CHullI 52-01, mpu coOTBETCTBYIOIEM 0OOCHOBAHHH.

5.1.4 Bospacrt cranedhuOpodeToHa, OTBEUArOIHIA ero KiIaccy MO IPOYHOCTH Ha CxKaTHe (MPOSKTHBIN
BO3pacT), Ha3HAYAIOT TPH MPOEKTUPOBAHUM UCXOJSl U3 BO3MOXKHBIX PEANBHBIX CPOKOB 3arpyKeHHs
KOHCTPYKIMH TPOEKTHBIMH Harpy3kamu. [Ipym OTCYTCTBHMHM 3THX MaHHBIX KJacCc OeTOHa-MaTpHUIIBI
YCTaHaBJIMBAIOT B BO3pacTe 28 CyT.

3HaveHHe OTITyCKHON MPOYHOCTH OETOHA-MaTpHIbl WK cTaneuOpoOeToHa B 3JIeMeHTaX COOPHBIX
KOHCTpYKIUH cienyeT Ha3HadyaTh B cooTBercTBUU ¢ 'OCT 13015 u cranpapramu Ha KOHCTPYKLIUU
KOHKPETHBIX BUJIOB.

5.1.5 Ins cranednuOpoOETOHHBIX KOHCTPYKIMH PEKOMEHAYETCs, KaKk IMpaBHiIO, IIPUMEHATh OETOH-
MaTpuily Kjacca MO NPOYHOCTH Ha cxarue He Hivke B20. IIpumenenme OeroHa-mMarpuibsl Ooiee
HHU3KOT'0 Kjacca JOJDKHO OBITE 0OOCHOBAHO.

5.1.6 Mapky cranepudpodeToHa M0 MOPO30CTONKOCTH Ha3HAYAIOT B 3aBUCUMOCTH OT TpeOOBaHUM,
MPEABSIBIAEMBIX K KOHCTPYKINAM, PEXKAMA UX SKCIUTyaTallud U YCIOBHI OKPY’KarOIIEH CPEIbI.

JIyist Hal3eMHBIX KOHCTPYKIMH, [TOJBEPraeMbIX aTMOC(EPHBIM BO3JICHCTBHAM OKpYIKAOIIEeH Cpebl
IIPU PACcYETHOW OTPHIIATEILHON TEMIIepaType HapyKHOTO BO3IyXa B XOJIOIHBIN epro oT MuHyc 5 °C
no muHyc 40 °C mpuHUMAOT MapKy OeTOHa-MaTpHIBl M0 MOPO30CTOMKOCTH He Hibke F75, a mpu
pacdeTHO# TemIepaType Hapy»KHOTO BO3/yxa Bbllle MUHYC 5 °C B yKa3aHHBIX BbIIIE KOHCTPYKIMSX
MapKy 0eTOHa-MaTpHIIbI TI0 MOPO30CTOWKOCTH HE HOPMUPYIOT.

B ocranbHBIX cityyasx Tpedyemble MapKu OeTOHA-MaTPHIIBI IO MOPO30CTOHKOCTH YCTaHABIMBAIOT B
3aBUCHMOCTH OT Ha3HA4YEeHHUs KOHCTPYKIMH M YCIOBHH OKpY’KarolleW Cpeabl COIMIAaCHO JPYTHM
HOPMAaTHBHBIM JIOKYMEHTAaM.

5.1.7 Mapky craneguOpobeToHa TIO BOJOHEIPOHHUIIAEMOCTH HA3HAYAIOT B 3aBHCHMOCTH OT
TpeboBaHU, MPEABIBIAEMBIX K KOHCTPYKIMAM, PEKHMa MX KCIUTyaTallik U YCIOBHH OKPY>KarOIICH
Cpenpl.

Jlist Haa3eMHBIX KOHCTPYKLMM, IMOJABEpraeMbiX arMoc(epHbIM BO3/CHCTBUSIM TPH PAaCUETHOM
OTPHILATEIEHON TeMIlepaType Hapy>KHOro Bo3ayxa Bhiie MuHyC 40 °C, a Taxke A7 HapyKHBIX CTE€H
OTaIllJIMBACMBbIX SJlaHHﬁ MapkKy 6eTOHa-ManI/IHBI 10 BOAOHECTIPOHUIIAEMOCTH HE HOPMHUPYIOT.

B ocranpHBIX ciydasx TpeOyeMmble Mapku OeTOHa-MaTpuIbl 10  BOJOHENPOHHUIAEMOCTH



YCTaHaBJIMBAIOT IO CIICHHUAJIbHBIM YKa3aHUSAM.
HopmaTuBHbIe U pacyeTHbIE 3HAYEHHSI XAPAKTEPUCTHK 0eTOHA (MATPHIIBI)
HopmamusHnvle 3Haueruss RpOYHOCHHbBIX XAPAKMePUCMUK 6emoHa-mampuybl

5.1.8 OCHOBHBIMH TIPOYHOCTHBIMH XapPaKTEPUCTUKAMHU OETOHA-MATPHIBI SBISFOTCS HOPMATHBHEIC
3HAUYCHUSL:

- COTIPOTHBIICHUS OCEBOMY CXXaTUIO Ry p;

- COTIPOTHBIICHHUS OCEBOMY PACTSHKEHHIO Ry .

HopmaruBHBIE 3HAa4eHHS CONPOTHBICHHS OETOHA-MATPHUIBI OCEBOMY CXKATHIO U OCEBOMY
pacTsbkeHHI0 (TIpH Ha3HA4YeHUH Kiacca OeTOHa-MaTpHIbI 10 MPOYHOCTH Ha C)KaTHe) NMPHHUMAIOT B
3aBHCUMOCTH OT KJlacca O€TOHa-MaTpHIbI 10 IPOYHOCTH Ha cxaTtue B cornmacHo Tabnuue 5.1.

[Tpn Ha3HaYeHNH Kilacca OETOHA-MaTPHIIBI IO MIPOYHOCTH Ha OCEBOE pacTshkeHue B; HopmaTuBHbBIE
3HAYEHHs CONPOTHBJICHUS OETOHA-MATPUIBI OCEBOMY pAaCTSKCHUIO Ry, NPUHUMAOT paBHBIMHU
YHCIIOBOH XapaKTEPHUCTHKE Kilacca OETOHAa-MaTpPUIIBI HA OCEBOE PACTSIKEHUE.

Pacuemmnvle 3nauenus NPOYHOCMHBIX XAPAKMEPUCMUK 6em0Ha-Mampuub1

5.1.9 PacuerHble 3HaYeHHs COIPOTHBICHUS OCTOHA-MATPHUIILI OCEBOMY CKaThuio Ry U oceBoMy
pacTsHKeHHIO Ry OIIpeesstoT mo popMyiam:

R

Rb = b.n ; (51)
Vb
R

Ry = —= (5.2)
Vot

3HaveHns K03 GHUINeHTa HAIe)KHOCTH 10 OETOHY-MaTpHIIE TIPH CXKATHH Y, IPUHAMAIOT PaBHBIMH:

1,3 — nnst npeAenbHBIX COCTOSIHUM 10 HecyIel criocoOHOCTH (TiepBasi rpyIa);

1,0 — nu1s mpenenbHBIX COCTOSHMI 10 SKCILTyaTalMOHHON ITPUTOJHOCTH (BTOpAst IPyIIa).

3HavyeHNs Kod(QQUIMEeHTa HAAEKHOCTH N0 OETOHY-MAaTpUIlC NPH PACTSHKEHHH Ypr NPUHHUMAIOT
paBHBIMU:

1,5 — ans mpenenpHBIX COCTOSHUM MO HECyHIeH CIOCOOHOCTH MpH Ha3HAUYEHUH Kiacca OeToHa-
MAaTpHIIBI 10 TPOYHOCTH HA CIKATHE;

1,3 — s mpesieNbHBIX COCTOSIHUM 10 Hecylied CIOCOOHOCTH IpH Ha3HAuYeHHWH Kiacca OeToHa-
MAaTpHIBI IO IPOYHOCTH HA OCEBOE PACTSKEHHUE;

1,0 — nnst mpeenbHBIX COCTOSIHUM 10 AKCIUTYaTallMOHHON MPUTOAHOCTH.

PacueTHble 3HAYECHUS COMPOTHBICHUS OeToHA-MaTpUIBl Rp, Ry, Rpsers Rotser (C OKpyriieHHEM) B
3aBUCHMOCTH OT KJIacca O€TOHa-MaTpHUIIBI 110 TPOYHOCTH Ha CXKATHE M OCEBOE PACTSHKEHHE PUBEICHBIL:
JUISL TIPEJENIBHBIX COCTOSHUH TE€PBOW TPYHIBI — COOTBETCTBEHHO B Tabimmax 5.2 m 5.3, BTOpOIii
rpynmnsl — B Tabmume 5.1.

Tabmuma 5.1
HopmaTuBHEIE 3HaYCHNS CONPOTHUBIICHHUS OETOHA-MATPHIIBI
Rpn #1 Ryt ¥ pacueTHBIC 3HAUEHUS CONPOTUBIICHUS OeTOHA-
MAaTPHIIBI A7 TIPEACIBHBIX COCTOSHUI BTOPOM rpymisl R
Bun conporusenns beron u Riser, Mlla, 111)p1/1 KJjacce 6eTOHa-ManI/IL[r}),I o r;l};)quoct;ieIr
Ha C)KaThe
B10|B15|B20|B25|B30|B35|B40|B45|B50|B55|B60
Cxarue oceBoe| Tsoxenblit u| 7,5 111,0(15,0{18,5|22,0(25,5(29,0|32,0(36,0(39,5(43,0
(npu3meHHas MEJKO3ePHUCTHIN
NpoYHOCTB) Ryn, Rpser |Tpynmer A
Pactsoxenne ocesoe|To xe 0,85(1,10(1,35/1,55(1,75(1,95|2,10|2,25(2,45(2,60|2,75
Rbt,nx Rbt,ser

IMpumedanne — ['pynma MenTko3epHHUCTHIX 6eTOHOB-MaTpuIl mpuBeaeHa B 1. 2.3 CHull 2.03.01.




Tabnuna 5.2

PacuerHble 3HaUCHHS COMPOTHBIICHHUS OCTOHA-MATPHUIIBI JIJIS
MIPENIETBHBIX COCTOSHUM NIepBoi rpymitel Ry u Ry, MI1a,
Bun conporusnenus beron
TIpH KJIacce OETOHA-MATPHIIBI ITO TPOYHOCTH Ha CKATHE
B10|B15|B20(B25(B30|B35[B40|B45|B50|B55|B60
Coxatue oceBoe| TspxerpIin u| 6,0 |8,51(11,5(14,5117,0119,5(22,0(25,0|27,5(30,0(33,0
(mpu3MeHHas MEJIKO3EPHUCTHIN
poYHOCTh) Ry rpymnmsl A
Pactsoxenune ocesoe Ry [To ke 0,56(0,75| 0,9 11,05/1,15(1,30(1,40|1,50{1,60|1,70| 1,80
[Mpumeuanne — ['pynma MeITK03epHUCTHIX OETOHOB-MaTpuIl npuBeaeHa B 1. 2.3 CHull 2.03.01.
Tabmuna 5.3
PacyerHbIe 3HAUCHUS COMPOTUBIICHUS OCTOHA-MATPHUIIBI IS
Ipe/IeNbHBIX COCTOSIHUI NepBoi rpymmsl Ry, MIla, mpu
Bun conporuBienus Beron KJIacce OETOHA-MaTPHIII 110 MPOYHOCTH Ha OCEBOE
pacTsoKeHHe
B0,8 | Bil,2 | B1,6 | B2,0 | B24 | B28 | B3,2
Pactsoxenue oceBoe Ry | Tsokenbrit ul 0,62 | 0,93 1,25 1,55 1,85 | 2,15 2,45
MEJTKO3EePHHUCTHIN
rpynmnsl A

[Tpumeuanne — ['pynmna MeIK03epHUCTHIX O€TOHOB-MaTpuIl npuseaeHa B 1. 2.3 CHull 2.03.01.

5.1.10 B HeoOXOIUMBIX CIy4asX pacdyeTHbIe 3HAa4eHHs IPOYHOCTHBIX XapaKTEPUCTUK OeToHa-
MaTpHlbl YMHOXKAIOT Ha cieayiomue Kod(Q(GHUIUEeHTH YCIOBHH palbOTBl Ynj, YYHTHIBAIOIIUE
0CcOoOEHHOCTH pabOTHl OETOHA-MAaTPUIBI B KOHCTPYKIMH (XapaKTep Harpy3KH, YCIOBHS OKpPY>Karomen
Cpensl ¥ T.11.):

Yp1 — MAIA  CcTane@uOpOOETOHHBIX  KOHCTPYKLMH, BBOAUMBIA K PpacyeTHbIM 3HAYECHUAM
conpotuBieHu Ry M Ryt ¥ yunThIBarONMiA BIMSIHUE JIUTEIBHOCTH JCHCTBHS CTaTHYECKON
HarpysKu:

Yb1 = 1,0 — mpu HENPOIOIKUTEIFHOM (KPaTKOBPEMEHHOM) NEHCTBUN HATPY3KH;
Yb1 = 0,9 — mpu IPOAOIKUTETHHOM (IITUTEITHHOM) JEHCTBUHU HATPY3KH;

Yoz — I cTaneQuOpOOETOHHBIX KOHCTPYKIHUH, OETOHUPYEMBIX B BEPTUKATEHOM I10JI0KEHUH IIPU
BBICOTE CJIOS OCTOHMPOBAHUS CBbINIE 1,5 M, BBOOMMBIH K pacdeTHOMY 3HAUEHHIO
comnpotuBieHus 6etoHa Ry, yy3 = 0,85.

BnusHue monepeMeHHOro 3aMOpPa)XKMBaHMS M OTTaMBAaHUS, a TAaKXKE OTPHUIATEIBHBIX TEMIIEpaTyp
yauTHIBalOT Kod(duimentom ycmouii paboTel OeToHa Yhy < 1,0. s Hag3eMHBIX KOHCTPYKITHH,
MOJIBEPracMbIX aTMOC(EpHBIM BO3ACHCTBUSIM OKpYIXKAIOLIeH Cpelbl NMPH pPacueTHOW TeMIleparype
HApYXKHOTO BO3/yXa B X0J0AHBIH nepro munyc 40 °C u Bblile, MPUHUMAIOT KOG GHUIUEHT Yy = 1,0.

B ocranpHBIX ClIydasaXx 3HA4YCHUA KOB(b(bI/IHI/IeHTa MMPUHUMAIOT B 3aBUCHMMOCTH OT Ha3HA4YCHHUA
KOHCTPYKIIMH U YCIIOBUIT OKpYIKatoliel cpe/bl.

Heghopmayuonnvie xapakmepucmuku OemoHa-mampuysl

5.1.11 OcHOBHBIMH /1e(OPMAIIMOHHBIMHU XapaKTEPUCTUKAMH OETOHA-MATPHUIIBI SIBISIOTCS 3HAYCHUSL:

- TIpeNIeNIbHBIX OTHOCUTENBHBIX Je(opMannii 6eTOHa-MaTPHIBI IIPU OCEBOM CXXATHH M PAcTSHKEHUN
(Ipr OTHOPOTHOM HATPSPKEHHOM COCTOSIHUM O€TOHA-MaTPHIIBI) — Epo U Epto;

- HAYaJIbHOTO MOJYJIS ynpyrocTty E,

- ko3 punrenTa (XapakTepUCTUKH ) TION3YYECTH P cr;

- KO3 puIIeHTa oTIepeyHOi nedopmarnuu OeToHa-MaTpuilsl (kodd durmenta [lyaccona) vy p;

- ko3 punrenTa TMHEIHOW TeMnepaTypHoii AedopManu OETOHA-MaTPULIBI Cly;.

5.1.12 3navyeHus mpeAENbHBIX OTHOCUTENBHBIX jAedopManuii OeToHa-MaTpHIBl HPUHUMAIOT
PaBHBIMH:

NP HETIPOJOJDKUTENEHOM ACHCTBHY Harpy3Ku

€po = 0,003 — mpu oceBoM cxatuy;

€po = 0,00015 — mpu oceBOM pacTsHKEeHHH;

IPH TIPOJIOIDKUTEIBHOM JISHCTBUM Harpy3Ku — 110 Tabiune 5.6 B 3aBUCUMOCTH OT OTHOCHUTENIBHOM
BIIQ)KHOCTH OKPY’KaroLIel cpebl.




5.1.13 3HaueHusi Ha4YaJIbHOTO MOJIYJS YNPYrocTH OETOHA-MATPHUIBI NMPH CXKATHH U PACTSIKEHUH
NPUHUMAIOT B 3aBUCHMOCTH OT Kijlacca OeTOHa-MaTpuipl 10 IPOYHOCTHM Ha cxxaThe B coriacHo
tabuuue 5.4.

[Tpn npofoKUTENBHOM JISHCTBIM HAarpy3KH 3Ha4eHUs] HadallbHOTO MoayJist nedopmanuii 6eToHa-
MaTpHIBI ONPEEISIOT 110 (hopMyJie:

Ey

=— (5.3)
1+(Pb,cr

Ey

,T

T7Ie Ppcr — KOIPPHUIMEHT MONA3yUEeCTH, IPHHUMAEMBIH cornacHo 1. 5.1.14.

5.1.14 3nauvenus xodddurreHTa moazydecTH OETOHA-MATPHIBI NMPUHUMAIOT B 3aBHCHMOCTH OT
YCIIOBHI OKpY’Karomel cpenbl (OTHOCHUTETIHHON BIAXKHOCTH BO3AyXa) M Kiacca OeToHa. 3Ha4YeHUS
K03 unreHTa noia3ydecT OeTOHa-MaTPHIIBI TPUBEACHEI B Tabmume 5.5 Hactosmero CII.

5.1.15 3nauenme xkod¢p¢uImeHTa monepeyHoil aedopmammyu GEeTOHA-MATPUIBI JOITYyCKAETCS
npuHUMath vy p = 0,2.

5.1.16 3nauyenue koadduimeHTa TuHEHHON TemmepaTypHoW aedopMaiy OeToOHa-MaTpUIBl TIPH
M3MEHEHHH TeMIepaTypsi oT Munyc 40 °C 10 mroc 50 °C npuaHIMAIOT o =1 - 107 °C.

Tabnuna 5.4
3HaveHHs HaYaJIbHOTO MOAYIISl YIPYTOCTH OETOHA-MaTPHUIIBI IIPU CKATUH
Beron ¥ pacTskeHnn Ep, MITa-107%, nmpu k1acce GeToHa-MaTpHIIb!
10 MPOYHOCTHU Ha CKATHE
B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
Tsprenslit 19,0 1 240 | 275] 30,0 | 325|345 | 360 | 370 | 38,0 | 390 | 395
Menkosepuucteiii | 16,5 | 20,5 | 225 | 24,0 | 26,0 | 27,5 | 28,5 — — — —
rpynnsl A
IMpumedanne — ['pynma MeTKo3epHHUCTHIX OeTOHOB-MaTpHIl puBeaeHa B 1. 2.3 CHull 2.03.01.
Tabnuma 5.5
OTtHOCHUTENbHAS 3HaueHnsa K03 PUIneHTa TOI3YyUECTH Py or IPH KIIacce OETOHA-MATPHUIIBI
BJIQKHOCTH BO3JyXa Ha c)Katue
okpy>aromeif cpenss, %| B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
Brpie 75 28 [ 24120 |18 |16 (15|14 [13 ] 12|11 ]10
40-75 39 [ 34128 |25 |23 (21|19 (18] 16 | 15|14
Hmxe 40 56 [ 48 | 40 | 36 | 32 [ 30| 28 [26 | 24| 22|20

[Tpumeuanne — OTHOCHUTEIBHYIO BIQXXHOCTh BO3/yXa OKpysKamoteit cpeasl npuaumarot o CHull 23-01 kak
CPEIHIOI0 MECSITHYIO OTHOCHTEIBHYIO BIAXXHOCTh HanbOoJee TEMmIoro Mecsina Juisi paioHa CTPOUTENbCTBA.

Tabiunma 5.6
o OtHOCHUTENbHBIE AedopMaLH OETOHA-MATPUIIBI TIPH HPOAOIKUTETEHOM
THOCHTC/IbHAS JeHCTBUM HATPY3KH
BIAKHOCTb BO3yXa
okpyskatomeri cpes, % i npu cmaT:m i 3HpI/I pacmxcgmm i
€ - 10 €p2 - 10° | €hyred - 107 | &po - 10 eo2 - 10° | €pyareq - 10
Berire 75 3,0 42 2,4 0,21 0,27 0,19
40-75 3,4 48 2,8 0,24 0,31 0,22
Hwxe 40 4,0 5,6 3,4 0,28 0,36 0,26

IMpumedanne — OTHOCHTENBHYIO BIAXXHOCTD BO3J[yXa OKpy»karomiei cpens! npuauMaroT mo CHull 23-01 kak
CPEJHIOI0 MECSYHYI0 OTHOCHTENBHYIO BIKHOCTh HanOoJIee TeIIoro Mecsia Julsl paiiloHa CTPOUTENBCTBA.

5.1.17 Tlpu HeoOXOOUMOCTH B pacdeTax XapaKTepHCTUKH OeToHa-marpuisl Ey, E, ; U Oy MOTYT
3aMCHATBCA COOTBETCTBYIOIIMMH  XapaKTCPHUCTUKAMH CTaJ'Ie(l)I/I6pO6eTOHa, OIpeACIIICMBIMU  T10
cnenyrommM Gopmysiam.

HauaneHblit Moaynbs ynpyroctu cranedubpoberona Ey, onpenensercs mo popmyie:

Ep =Ep(l—pg)+Efpg (5.4)




3unaueHus koddduiMeHTa JMHEWHON TemmeparypHoi aedopmanuu crageuOpodeToHa Oy
OMpeessIeTCs Mo popmyIie:

Oy = O (L= g ) +oLghy, (5.5)

rre o — Kod3(hGUUMEHT JTUHEHHOM TeMmeparypHOi nedopmanuy CTajad, NMPUHUMAEMbBIH PaBHBIM
0,000012 npu Temnepatype B auanasone ot munyc 40 °C go mmoc 50 °C.
B dopmynax (5.4) u (5.5) wwy — xo3¢ddunneHT puOpoBOro apMHUPOBAHHUS I10 0OBEMY.

5.2 APMATYPA
IMoka3aTenn KauecTBa apMaTyphl

5.2.1 Jlns ¢ubpoBoro apMupoBanus cTaneGuOpoOETOHHBIX KOHCTPYKLHUA MPUHUMAETCS CTalIbHAs
¢hubdpa:

- (bpesepoBanHas u3 cias100B, Beimyckaemas mo TY 0882-193-46854090;

- pe3aHHasl U3 CTaJILHOTO JINCTA, BhITyckaemas o TY 0991-123-53832025;

- pyOJIeHHas U3 MPOBOJIOKH, BeIyckaemas o TY 1211-205-46854090.

5.2.2 Tlpouent ¢ubpoBoro apmupoBaHus 1o o00beMy Ly (comepxanue ¢uoOpsr B 1 M
cTaneuOpoOETOHHOM cMecH) yKa3bIBaeTCsl B MPOEKTHON JOKYMEHTAIlMM Ha HM3/eJne, KOHCTPYKIHIO
WITH COOPYKEHHE.

5.2.3 CrepxHeBass apmarypa Al KOMOMHHPOBAHHOTO apMHUpPOBAaHUS CTane(nOpoOETOHHBIX
KOHCTPYKLHI{, a TaKKe 3aKiaJHble JeTajdd NPHUHUMAIOTCS B COOTBETCTBHH C PEKOMEHIALUSIMH ITII.
5.2.1-5.2.12 CII 52-101 u pazgenos 2.2.1-2.2.2 CII 52-102.

3

HopMaTuBHBIE H pacyeTHbIE 3HAYCHUS XapaKTepucTUK ¢uOpoBoii apmatypsl (GudpsbI)
Hopmamusgnvle 3HaueHus npOYHOCTNHbIX XAPAKMepucmux Quopsl

OCHOBHOM TNPOYHOCTHOH  XapaKTepHCTHKOH (uOpHl  SBJIETCS HOPMAaTWBHOE 3HAYCHUE
CONIPOTHUBIICHHS] PACTSDKEHUIO Ri, MpHHMMaeMoe B 3aBUCHMOCTH OT Buaa (hUOpPOBOW apMmarypsl MO
Tabuune 5.7.

VYkazaHHas KOHTpOJHMpyeMash XapaKTepHcTHKa (HUOpHI
BBIIIEYKa3aHHBIMU TY U rapantupyercs ¢ BeposSTHOCTHI0 0,95.

MNPUHUMACTCA B COOTBCTCTBHU C

Tabnuma 5.7
HopmatuBHbIe Koapdpumment
COIIPOTHUBIICHUS HaACKHOCTH IO cogaﬁ;};ﬁm
pactsoxermio Re, m | dubposoii apmaType palz KOHITO
. pacyeTHble Y¢ IPH pacueTe N
Ne Bun ¢pubposoit apmaTypsl COIIPOTUBIICHUS KOHCTPYKLIMH 1O (uGposoii
ILIL apMaTypsbl st
PaCTSHKEHHIO JIIS npeiebHbIM P IETBHbIX
MpeeIbHBIX COCTOSIHUSIM perem .
COCTOSIHUM BTOPOH | mepBoil | BTOpOH COCTOQHHE HK/II)EOH
rpymnb Ryer, MITa rpynnsl | rpynmnel TPYTHIRL B, 2
1 |Dubpa cTajbHas, 600 1,10 1,00 500
(dpe3epoBaHHass ©3  CIA00B,
orBevaromas TY 0882-193-
46854090
2 |®ubpa FIBREX cramsnas,
pes3aHasi U3 CTaJIbHOTO JINCTA,
orBevaromas TY 0991-123-
53832025 COOTBETCTBEHHO M3
CTaJ! KJIacca Mo MPOYHOCTH:
1 460 1,05 1,0 440
2 550 1,05 1,0 520
3 640 1,10 1,0 580




3 |®ubpa cranpHas pyOsieHHAs
U3 TPOBOJIOKH, OTBEYAOIIAs
TY 1211-205-46854090:

XEHAWKC HENDIX 1050 1,10 1,0 950
MUKCAPM MIXARM 1100 1,05 1,0 1050
OUBEKC FIBAX-1/50 950 1,10 1,0 860
®UBEKC FIBAX-1,3/50 820 1,10 1,0 750
TBUH®DJIOT TWINFLAT 1150 1,10 1,0 1050

Pacuemnvie 3nauenuss npouHoCmMHbIX Xapaxmepucmux Guopol

5.2.4 PacuetHoe conpoTuBieHUE (HUOPBI PACTSHKEHHUIO JUTS TIPEICIIbHBIX COCTOSIHUI EPBOM TPYIIITBI
R¢ ompenensercs myTeM neneHHs HOPMAaTUBHOTO COIIPOTHUBIICHHSA Ha KO3(G(HUIMEHT HAAEKHOCTH MO
(hubpoBoit apmartype Yy, IPUBEISHHBIH B Tabmwie 5.7.

5.2.5 Moayis ynpyroctu crainbHo# (UOpoBOi apMaTyphl £, IPUHAMAETCS PABHBIM:

2,0-10° MITa — st huGps! pe3epoBaHHOl U3 c1s160B, BEITyckaeMoii o TY 0882-193-46854090;

2,1:10° MITla — 1 GuOPsI pe3aHoil W3 CTANTLHOrO JHMCTa, BhIMyckaemoil mo TY 0991-123-
53832025,

1,9-10° MITa — st uGps! pyGIeHoi 13 MPOBOJIOKH, BEITyckaeMoii o TY 1211-205-46854090.

5.2.6 Tlpu xomMOMHMpOBaHHOM apmupoBaHuM (cM. . 4.1.2; 5.2.3) HOpMaTHBHBIE W pacyeTHbIE
COIIPOTHUBIICHHS] PACTSHKCHUIO U COKAaTUIO CTEPXKHEBOW apMatypbl, KO3()(UIIMEHTH yCIOBHHA pabOTHI U
MOJyJH YIPYTOCTH 3TOH apMaTypsl mpuHUMaroT coriacHo CIT 52-101 u CIT 52-102.

IIpenBapuTebHbIC HANIPSAKEHUS CTEPKHEBONH apMaTyphbl NP KOMOMHHAPOBAHHOM
apMHPOBAHUM

5.2.7 TllpenBapurenibHbIC HAPSDKEHUSI CTEPIKHEBOW apMaTyphbl Gy, MpuHUMaIoT He Oonee 0,9R;, amst
ropsi9eKaTaHOH ¥ TEepPMOMEXaHMYECKH YIpPOYHEHHOH apmarypel u He Oomee 0,8Rg, s
X0JI0[THO/1e()OPMUPOBAHHOM apMaTyphl U apMaTypHBIX KaHATOB.

5.2.8 Ilpu pacyere mpenBapUTENbHO HANPSDKEHHBIX KOHCTPYKIHMH CIIEAyeT YYUTHIBATH CHUIKEHHE
NpeIBapUTENbHBIX HANpPSHKEHUH B CTEPIKHEBOI apMmarype BCIEICTBHE MOTEPh MNpeABaPUTEIBHOTO
HATIPSDKCHUS [0 Tiepelayd YCWINH HATsDKEHUS Ha CcTaneuOpoOeToH (MepBble MOTEPH) W IOCIE
nepeiaun yCWINS HaTsDKeHUs Ha cTane(ruOpoOeToH (BTOpBIE OTEPH).

[lepBble TOTEpH MNPEABAPUTEIBHOTO HANPSDKEHWS  BKIIOYAIOT TOTEPH OT  pellaKCaluy
NpeIBApHUTEIbHBIX HANpPSKCHHHA B apMmarype, OT TEMIIEpaTypHOro Iepenana MpH TePMHYECKOH
00paboTKe KOHCTPYKIIHUiL, 0T AeopMariu aHKepoB u AeGopMartuil GopMsI (YIIOpoB).

Bropele moTepu npenBapHTENBHOrO HAIPSDKEHUS BKIIOYAIOT TOTEPH OT YCAIKH M IOJI3YYECTH
cranepudpoderona.

5.2.9 TloTepu OT penakcanuy HaIpsHKSHUH apMaTypbl AGgy; ONIPEAEISIOT 10 (hopMyJiam:

st apMatypsl kitaccoB A600—A 1000 mpu criocobe HaTsHKSHUS:

MEXaHHUYECKOM — Acgy = 0,16, — 2,0; (5.6)
SIIEKTPOTEPMHIECKOM — Aoy = 0,030, (5.7)

Iutst apMatypsl kiraccoB Bp1200—Bp1500, K1400, K1500 mpu criocode HaTSKCHHUS:

c
MEXaHUYECKOM — ACgy = (O, 22 RSp - O,l] Cgp s (5.8)

s,n

9IIEKTPOTEPMHUIECCKOM — Acg; = 0,050, (5.9)

3nech G, npuHUMaetcs 6e3 noreps B MIla.

[Tpu oTpHuLATEIBHBIX 3HAYEHUSIX AGgp MPUHUMAIOT AGgy; = 0.

[Tpu Hannumum OoJjiee TOYHBIX JAHHBIX O peJIaKCAllMM apMaTyphl JOMYyCKaeTcs NPUHUMATh WHBIE
3HAYEHMS MOTEPb OT pelaKcaluy.

5.2.10 Tlorepu Aoy, ot TemmeparypHoro mnepemanma At, °C, ompenenseMoro Kak pa3HOCTh
TEMIIepaTyp HATSHYTOW apMaTypbl B 30HE HarpeBa M YCTPOMCTBAa, BOCIPHHHUMAIOIIETO YCHIIHS
HaTsDKEHUsI IPU Harpese 0eToHa, MPUHUMAIOT PaBHBIMU:




AGgp = 1,25At. (5.10)

[Ipy OTCYTCTBMM TOYHBIX JIAHHBIX [0 TEMICPATYPHOMY IMEpenaay [IOMyCKAeTCs NPHHUMATh
At=65°C.

[lpu Hanuyum OoJIee TOYHBIX JAHHBIX O TEMIEPATYPHOH 00pabOTKE KOHCTPYKIIMU IOIYCKaeTCsI
MPUHUMATH WHBIC 3HAYCHHS TTOTEPh OT TEMIIEPATypHOTO TIepermaa.

5.2.11 Tlorepu ot aedopmaru cTambHOH (QOpMbI (YIOpOB) AGg3 NpPU HEOAHOBPEMEHHOM
HATSDKCHUH apMaTyphl Ha (JOpMY ONPEIEIISIOT 0 (hopMyIie:

AGgys = ?-— E,. (5.11)

rzie N — YUCIo cTepXKHEeH (TPyNIl CTep)KHEH), HaTSATMBaeMbIX HEOTHOBPEMEHHO;
Al — cOmmkeHre ynopoB N0 JMHUM JEHCTBUS YCHIIMSI HATSDKEHHS apMaTypBbl, OIpelelsieMoe M3
pacuera nedopmanuu HopMmsI;
| — paccrosiHEe MEXTy HAPY>KHBIMHU I'PaHsIMHU YIIOPOB.

[Ipy OTCYTCTBHM JAHHBIX O KOHCTPYKUMH (DOPMBI M TEXHOJOTMH HM3TOTOBJCHHS JOITyCKACTCS
npuHUMaTth Acgs = 30 Mlla.

[Ipu 2IEKTPOTEPMHUUYECKOM CIIOcO0e HATSHKEHUS apMaTypbl MOoTepH oT AedopManuu GopMbl He
YUHUTBIBAIOTCA.

5.2.12 Iorepu ot pedopMaIiii aHKEPOB HATSHKHBIX YCTPOHCTB AGsp4 ONPEACIAIOT 10 (hopMyIIe:

Al
A0y = Es, (5.12)

rae Al — obxaTre aHKepOB NI CMEICHNE CTEPXKHS B 3a)KMMax aHKEpPOB;
| — paccrosiHEe MEX Ty HAPY>KHBIMH I'PaHsIMHU YIIOPOB.
[Ipu OTCYTCTBUH AaHHBIX AOMyCKaeTcs MpuHUMATh Al =2 Mm.
[Ipu 3IEKTPOTEPMHUUECKOM CIIOCOOE HATKEHHS apMaTypbl MOTEpU OT JAeopMaliu aHKEpPOB He
YYHUTBIBAFOT.
5.2.13 Iorepu ot ycanku cranegudOpodeToHa AGsys ONPEALIAIOT 1Mo (hopMyIie:

ASgs =& enEs (5.13)

TIE € sh — AePopManuu ycaaku cranepuOpoOeToHa, 3HAYEHHs KOTOPHIX MOKHO IPHOIMKEHHO
MPUHUMATDH B 3aBUCUMOCTH OT KJjlacca GCTOHa-ManI/IHBI PaBHbBIMHU:
0,0002 — nnst GeToHa-MaTpUIB! KitaccoB B35 u Hike;
0,00025 — myis 6erona-marpuilbl kiacca B40;
0,0003 — nist GeToHA-MaTPUIIBI KiTaccoB B45 u Bhitie.
Jlomyckaercsi moTepH OT yCaJku ctayieprubpoOeToOHa ONpeeNaTh 60Jiee TOYHBIMU METOAAMH.
5.2.14 Tlorepu ot non3yyectu cranehuoOpodeToHa AGgys OTPEACISIOT Mo GopMyJie:

0, 8(X(Pb,cr0fbpj
2
eop ysj Ared

red

Ac

spi6 — : (5.14)

1+opg| 1+ (1+0,8¢y o)

TI€E Qpcr — KOIQPUIMEHT mMon3yyecTd OETOHA-MAaTPHILI, IPUHMMAEMbIi cornacHo 1. 5.1.14
Hacrosero CIT;
Gtppj — HATIPsDKEHUs B CTanepuOpoOeTOoHe Ha ypOBHE LEHTPa TSXKECTH PAcCMATpUBaeMoM J-i
TPYIIIBI CTEp)KHEH HarparaeMoi apMaTyphl;
€op — DKCLIEHTPUCHUTET YCHIINS P(1) OTHOCUTENILHO LIEHTPA TAKECTH MIPUBEAEHHOTO NONEPEYHOrO
CEUEHHUS DIIEMEHTA;
Ysj — PACCTOSIHUE MEXKAY LEHTPaMH TAXKECTH CEYEHMsl PAcCMaTPHBAEMOM TPYIIBbI CTEPXKHEN
HanpsracMoi apMaTypsl ¥ IPUBEJCHHOTO MOMIEPEYHOTO CEUEHHS JIEMEHTA;
Aved, lred — COOTBETCTBEHHO IIIOIIAAb MPUBEACHHOTO CEUCHMS JJIEMEHTA W €€ MOMEHT HHEPIUH
OTHOCHTEIIBHO IIEHTPA TSKECTH NMPUBEICHHOTO CEUCHNUS;
Uspj — K03 dUIMEHT apMupoBanus, paBHbIA AgylA, e 1 A M Agyj — TUIOMAAM MONEPEYHOTO



CEYCHHUsI COOTBETCTBEHHO 3JIEMEHTA U PaCCMAaTPUBAEMOM I'PYIIIIBI CTEPKHEN HAIIPSAraeMou
apMaTypBhl.

[Tpu >TOM 3Ha4YeHWs MOTEPh NPEIBAPUTEIHHOIO HANPSDKEHMS OT IoJI3ydecTH craneduOpodeToHa
AGsqs TPUHUMAIOT ompeaeneHHbIMU 10 Qopmyine (5.14) nactosimero CII ¢ ymMHOXeHHeM Ha
MOHIKaoIMi ko3 duimenT, yuuTeiBaromuii BiusiHue (UOPOBOTO apMHPOBAHMS W NPUHUMACMBbIN
paBHBIM:

0,95 — mpwm 0,005 < py, < 0,007,

0,90 — mpu 0,007 < py <0,01;

0,85 — mpwu py > 0,01.

JlomyckaeTcsi oTepy OT NOJI3Y4ecTH cTalieruOpoOeTOHa OIpeeNsATh OoJiee TOYHBIMU METOAaMH.

HanpsokeHus oOpp ONPENENsoT 10 IpaBWIaM pacdeTa YOPYTHX MaTepuanoB, HMpUHUMAs
MPUBEJICHHOEC CEYCHHUE OJJIEMEHTA, BKJIIOYAIONIECE IUIOMAAM CEUeHHs cTaledudpobeToHa W Bceid
MIPOJIOIBHON apMaTypsl (HampsiraeMol ¥ HeHAIpATaeMoi) ¢ KO3 QHUIIMEHTOM NTPUBEACHHUS apMaTyphl K

E
cranehpuOpobeToHy o = —2-, coriacHo 1. 5.2.16.
fb
5.2.15 TlonHble 3HAYEHUS IIEPBBIX IIOTEPh NPEIBAPHTEIBHOTO HANPSOKCHUS apMaTrypsl (IO I
5.2.9—5.2.12) onpenensroT mmo GopmyIe:

iza

rae i — HOMep MoTepb NPEIBAPUTEILHOTO HAIPSHKSHUSL.
Ycunue npenBapuTenbHOTO 00XKaTHs cTaneduopodeToHa ¢ yIeTOM MEPBBIX MOTEPh PaBHO:

Poy = §(Aspj<’sp(1)i) - (5.16)

e Agpj B Ogp(1)j — COOTBETCTBEHHO IUIOMIAb CEUEHHS j-if TPYIINIBI CTEP)KHEH HANPSTaeMoi apMaTypsl
B CCUCHHUHM DJIEMEHTA ¥ MPEABAPUTEIIFHOE HAMPSHKEHHUE B TPYIINE C YIETOM MEPBBIX
[OTEPH, PABHOE
Gsp(1)i = Ospi = ACsp(1);-
31ech Gppy — HAYaIbHOE TPEIBAPUTENBHOEC HAIPSDKCHHE PacCMaTpPUBAEMOM TPYIIIBI CTEPXKHEH
apMaTyphl.
[TonmHBle 3HAUEHUS NMEPBBIX U BTOPHIX MOTEPh IMPEABAPUTEIHHOTO HANPSDKEHHs apMatTypsl (IO .
5.2.9—5.2.14) onpenessitoT o GopmyJie:

i=6
A0g(z) = 2 A (5.17)
i=
Veunve B HANpATaeMoli apMaType ¢ y4eTOM MOJHBIX OTEPh PABHO:
Po) :§(A%pj"sp<2)1)v (5.18)

[Tpu npoeKTHPOBaHUU KOHCTPYKIMH TMOJHBIE CYMMapHbIe HMOTEPH Ggpz)j CACAYET NPUHUMATh HE
menee 100 MITa.

[Tpu ompeneneHun yCwins NMpEABApUTENIBLHOT0 oOxatus cranedudpodeToHa P ¢ y4eToM HOJIHBIX
MOTeph HANPSDKEHWH CIEeqyeT yYUTHIBaTh CXKMMAIOIIME HalpsOKCHUS B HEHaIpsiraeMoil apmarype,
YHCIEHHO paBHBIE CyMME IOTEph OT YCaJKW M ToN3ydecTH craneduOpodeToHa Ha YpPOBHE ITOM
apMaTyphl.

5.2.16 IlpenBapurensHble HanpspkeHHs B craneguOpobeToHe O, NpPH  TEpenade yCHiIus
NpeIBAPUTEIBHOTO 00XKaTHA P(1), ONPEAEIIEMOro ¢ y4eTOM IEePBHIX II0TePh, HE JOJDKHBI IPEBBIMIATE!
€CJIM HANPSDKSHUs] YMEHBIIAOTCS WM HE U3MEHSIOTCS NpH AeHCTBHM BHEIMHUX Harpy3ok — 0,9Ryp;
€CJIM HaIPsDKSHUS YBEIMUYMBAIOTCS PH ASHCTBUU BHEITHUX HArpy30K — 0, 7Ry,

Hanpsoxerns B craneguOpoOeToHe Gy, ONPENEISIOT 0 GopMyIIe:



P Pqe
oy =0 %Y My (5.19)
A | I
ed red red

rae Py — ycuiue npeaBapuTeIbHOro 00KaTHsI ¢ YYETOM MIEPBBIX OTEPh;
M — w3ru0aromuii  MOMEHT OT BHEIIHEHl Harpy3KH, JISHCTBYIOIIMH B CTaaud OOXaTHs
(coOCTBEHHBIIT BEC AIIEMEHTA);
€op — DKCLIEHTPHCHTET YCUIHs P(1) OTHOCHTENBHO LIEHTPA TSXKECTH MPUBEAEHHOIO MONEPEYHOTO
CCUCHHS 3JIEMEHTa;
Y — PAcCTOSIHUE OT IIEHTpa TSHKECTU CEYEHUsI 710 pacCMaTpuBaeMOTro BOJIOKHA.
5.2.17 [InuHy 30HBI Tepedaydl NpPEABAPUTEIHHOTO HANpsDKCHHWS Ha craneguOpoOeToH s
apMarypsl 0€3 TOTIOJTHUTENLHBIX aHKEPYIOIIUX YCTPOMCTB ONPEENIioT o popMyIIe:

_ cTsp'A%

| =
p 1
Rbond us

(5.20)

HO OHa MoJDKHA ObITh He MeHee 10ds 1 200 MM, a Ut apMaTypHBIX KaHaTOB — He MeHee 300 M.
B dbopmyme (5.20):
Gsp — NPEIBAPUTENLHOE HANPSDKEHUE B HATIPATAEMOH apMaTrype ¢ YYETOM NEPBBIX MOTEPH (CM. II.
5.2.15);
Rbond — COIIPOTHBIIEHHE CLEMJIEHHs HampsAraeMoi apMmaTypsl co cranedudpobeToHOM, OTBevaromee
HepejaTOYHON MPOYHOCTH CTaneuOpoOETOHA M OINpeAeNIieMOe COMIACHO YKa3aHUSAM II.
8.3.25;
As, Us — COOTBETCTBEHHO IUIOLIAJIb U IEPUMETP CTEPXKHS apMaTyphl.
[lepenady mnpenBapUTENFHOTO HANPSDKEHHS C apMaTypsl Ha cTajeuOpoOeToH peKkoMeHIyeTcs
OCYIIECTBIATH IUIABHO.

6 PACYET DJIEMEHTOB CTAJIE®GUEPOBETOHHBIX KOHCTPYKIUI
IO NPEJEJbHBIM COCTOSIHASIM ITEPBOM I'PYIIIbI

6.1 OBIIUE ITOJIOKEHUSA

6.1.1 CranedubpoOeTOHHBIE 3JIEMEHTHI PACCUUTHIBAIOT MO0 MPOYHOCTH Ha JACHCTBUE M3THOAIOIINX
MOMEHTOB, MPOJIOJIbHBIX U MOMEPEYHBIX CHJI, KPYTAIINX MOMEHTOB M Ha MECTHOE JISHCTBHE HArpy3KU
(MecTHOE CckaTue, IpoJaBIMBaHUeE).

6.1.2 IIpu pacuere craneuOpPOOSTOHHBIX KOHCTPYKIMHI MO MMPOYHOCTH OHU PACCMATPUBAIOTCS KaK
Kene300eToHHbIe ¢ (UOpOBOil apMaTypoi, pPaBHOMEpPHO pAacCIpeleNeHHOH IO BceMy 00beMy
(cedyenuro).

6.1.3 Pacuer mo npouHocTH cTaneduOpPOOCTOHHBIX KOHCTPYKIMHA MPOU3BOANTCS IO TPEEIbHBIM
YCHITHSIM C YYETOM BHJa apMHPOBaHUS — (HHOPOBOTO MIT KOMOMHUPOBAHHOTO (CM. 1. 4.1.2).

6.1.4 Pacuer nmpeBapuTEIBHO HANPSDKEHHBIX 2JIEMEHTOB IPOM3BOAT IS CTAJINH SKCIUTyaTaluy Ha
JelCTBHE H3rHOAIOMMX MOMEHTOB W IIONEPEYHBIX CHJI OT BHEIIHMX HAarpy3oK M Ui CTaauH
MpeIBapUTEILHOTO0 00XKaTUsl Ha JCHCTBUE YCHIIMH OT HpEIBapUTEIBHOIO HATSXKCHHUS apMaTtypbl U
YCHWJIMH OT BHEIIHUX HArpy30K, IEHCTBYIOIIMX B CTAIUH O0XKATHSI.

6.1.5 Pacuer npeHaANpPsHKEHHBIX CTaeUOPOOSTOHHBIX JIEMEHTOB B CTAIMU 00XKATHUS TPOU3BOASAT
KaK MpU BHELEHTPEHHOM C)KaTHH YCHIIMEM IpeIBAapUTEIBHOrO O0XKaThsl B TPENEIbHOM COCTOSHUN
corjacHo 1. 6.3.2.

6.1.6 Ilpm pacdere mnpeaBapUTENIFHO HANPSHKEHHBIX CTane@UOPOOETOHHBIX JJIEMEHTOB IO
MPOYHOCTH  CIIEAYEeT YYWUTHIBATh BO3MOXKHBIC OTKJIOHCHHS IPEABAPUTEIBHOTO  HAIIPSHKCHUS,
OIpeessieMoro corjacHo 1. 5.2.15 myTeM yMHOXEHUS 3HaYeHUH G (WM ycunust oOkarust Py st
paccMaTpUBaeMOro j-ro CTEp)KHs WJIM TPYIIBI CTEp)KHEH HampsiraeMoil apMaTypsl Ha KO3(QQUIHEHT
Ysp-

3HaveHus K03 PHUINEHTA s, TPUHUMAIOT PABHBIMU:

0,9 — npu G61aronpUSATHOM BIMSIHUY MPEABAPUTEILHOTO HANPSDKEHNUS;

1,1 — npu HeONaronpUsATHOM BIMSHUH NMPEABAPUTEIHLHOTO HATIPSKCHUSL.



6.2 PACUYET I10 IPOYHOCTH CTAJIE®@UBPOBETOHHBIX 3JIEMEHTOB
HA JEMCTBHUE U3TNBAIOIINX MOMEHTOB U ITPOJOJIBHbBIX CHUJI

O01ue noJIoKEeHHUs

6.2.1 Pacder mo mpouHOCTH CTanePUOPOOETOHHBIX SIEMEHTOB TIPH ACHCTBHH H3THOAFOIINX
MOMEHTOB U MPOAOJIGHBIX CHJI (BHELEHTPEHHOE CKATHE WM PACTSDKCHHUE) CIIEAYeT MPOU3BOIAMTH IS
CEYEHM, HOpMaJbHBIX K UX IPOAOILHON OCH.

Pacuer 1m0 TPOYHOCTHM HOPMANBHBIX CEYCHHH CTaie(puOpOOETOHHBIX SJIEMEHTOB CIIEAYeT
MPOU3BOJIUTH HA OCHOBE MPEACIbHBIX yCUIIHIA.

Pacuer mo mnpoyHOCTH CTaneuOPOOSTOHHBIX JJIEMEHTOB Ha JEUCTBHE KPYTAIIUX MOMEHTOB
JIOMTyCKAeTCs  MPOU3BOAMTH s CTaNehUOPOOCTOHHBIX  DJIEMCHTOB ¢  KOMOWHHPOBAHHBIM
apMHUpPOBaHHEM Ha OCHOBE MOJI0XKEHHUI 1 M0 aHAJIOTHUH C PACYETOM KeJIe300€TOHHBIX AJIEMEHTOB 10 IIII.
6.2.36— 6.2.41 CII 52-101.

6.2.2 Tlpu pacueTe BHEIEHTPCHHO CXKATHIX CTaC(UOPOOCTOHHBIX 3JICMEHTOB CJICIYET YYUTHIBATH
BIIMSHUE TIPOrnda Ha WX HECYIIYI0 CIIOCOOHOCTh, KaK IpaBHJIO, IMyTeM pacyeTa KOHCTPYKIHH IO
JeopMHPOBAHHOM CXeMe.

JlonyckaeTcsi MPOU3BOJUTh PAcueT KOHCTPYKIMH MO0 HeaehOopMHpPOBAHHOW CXeMe, YUUThIBAS TPU

I
ruOKOCTH I—0>14 BIIMSHUC nporH6a DJICMCHTA Ha €ro MPOYHOCTb, IMMYTEM YMHOXXCHHA HA4YaJIbHOI'O

SKCIICHTPHUCUTETA ¢y Ha KO PHUIIUEHT 1|, OIPEACIISMBbIi cortacHo 1. 6.2.26.

6.2.3 Jlnsa craneduOpoOETOHHBIX 3JIEMEHTOB, Yy KOTOPBHIX MpEAENbHOE YCHIIME 10 MPOYHOCTH
OKa3bIBAETCsI MEHBINE IPEAETBHOT0 YCHINS 10 00pa3oBaHMIO TpemuH (1. 7.2.6), miomanb cedeHus
MPOJIOJBHONW apMaTypbl JOJDKHA OBITh yBEJIMYMHA IO CpPaBHEHHIO C TpedyeMoil M3 pacdera MO
MPOYHOCTH HE MeHee 4eM Ha 15 % WM COOTBETCTBOBAaTh NPENENFHOMY YCHIIHMIO IO 0Opa3OBaHMIO
TpPEILHH.

Pacuer nmo MPOYHOCTH HOPMAJBHBIX CcevYeHHuil mo npeaeJbHbIM YCHIIUAM

6.2.4 IlpenenbHble YCHIHMS B CEYEHHH, HOPMAaJIbHOM K MPOJIOJBHOW OCH 3JIEMEHTa, CIIeIyeT
OTIPEEISITh UCXO/IS U3 CIEAYIONIUX MPEIITOChUIOK:

- conpoTHBIieHNE cTanehuOpPoOETOHa PaCTHKEHHIO MPECTABISAETCS HAPSHKEHUSIMH, PaBHBIMU Ry
Y paBHOMEPHO PacIpeIelICHHBIMH 110 PAacTAHYTOH 30He cTaneduOpodeToHa;

- compoTHBJICHHE cTanehudpoOeTOHa CKATHIO MPEACTABIACTCS HANPSHKCHHSMH, PaBHBIMH Ry, u
PaBHOMEPHO pacIpeIesICHHBIMHE 10 CKaTOH 30He cTalieuOpoOeTOHa;

- nedopManuu (HampsDKEHHs) B apMaType OMPEeNsiFoT B 3aBUCHMOCTH OT BBICOTBI C)KATON 30HBI
cranepudpodeToHa;

- pacTATMBAIOIINE HAIPSDKCHUS B CTEPXKHEBO apMmaType NPUHUMAIOT He Oojee pacyeTHOro
COIPOTHUBIICHHS PACTSIKECHUIO Rg;

- CKUMAIOIIME HAMPSHKCHUS] B CTEP)KHEBOM apmarype NPHHAMAIOT He O0oyiee pacueTHOTro
COTIPOTHBIICHUS CXATHIO R

Jonyckaercs mnpuHuUMaTh [UIsl PACTAHYTOW apMaTrypbl C YCIOBHBIM IIPEIEIOM TEKY4eCTH
HanpspKeHus BeIIe Rg, HO He 6onee 1, 1R B 3aBucHMocTH OT cooTHoMmeHus & U &g (1. 6.2.15).

6.2.5 PacuerHsie compoTuBicHHS cranehuOpodeToHa CxXKATHIO Ry W pacTsokeHHIO Ry
OTIPEICISIFOTCS. B 3aBUCHMMOCTH OT KJlacca MO MPOYHOCTH Ha C)kaTHe OETOHA-MaTpHIbl, TEOMETPUH H
pa3MepoB CeYeHHsI DJIEMEHTa B COOTBETCTBUHM C mil. 6.2.6— 6.2.12 nacrosimero CII.

6.2.6 Ilpu onpenenenun Ry, pa3nuyaroTcs aBa ciyydas:

NIEpPBBIN CITydai: CONPOTHUBJIEHHE PACTSHKEHHIO cTalleuOpoOeTOHa MCUepIBIBACTCS M3-3a 00phIBa
HEKOTOPOTro Kon4decTBa HUOP M BHLICPTUBAHHS OCTAIBHBIX, YTO ONPEACIACTCS YCIOBUEM:

! (6.1)
<— .
2

If,an

BTOPO#l  Cilydail: CONpPOTHBICHHE PACTSHKCHUIO cTraleuOpoOeTOHa HCYEpNbIBacTCs U3-3a
BBIJICPTUBaHUs U3 OETOHA YCIOBHO BeeX (DUOP, UTO ONpEeNsieTcsl YCIOBUEM:

I

2 (6.2)

If,an



B dopmynax (6.1) u (6.2) lian — miuna 3anenku Gubps B GeToHe, 00eCIeUnBaIOIIas e¢ pa3phiB
NPH BBIZICPTUBAHUH, OTIPEACisieMas o Gpopmyie:

d¢ egR
If,an:nf f,red f,ser, (6.3)

Rb,ser

rae O reg — MPHUBEICHHBII AUAMETP UCTIONB3YEeMOM (HHOPBI, MM;
Rfser — HOpPMaTHUBHOE CONPOTUBIIEHHE pacTshkeHuto ¢puop, MIla;
1Nt — K03 GUIUEHT, yYHTHIBAIONINH aHKEPOBKY (UOPHI i IPHHIMAEMBIH PaBHBIM:!
0,6 — nns ¢pudper mapku FIBREX, pesanoii u3 mucra, Beimyckaemoit mo TY 0991-123-
53832025;
0,8 — st pubpsl, ppesepoBanHoit U3 ci1s100B, BEITyckaemoit mo TY 0882-193-46854090.
Jns ¢ubper pyOneHoW W3 CTanbHON TPOBOJIOKHW, BbITyckaemod mo TY 1211-205-46854090
KO QHUIIMCHT T)f IPUHAMAETCS PaBHBIM:
0,9 — mist pubpsr Mmapku XEHAWKC HENDIX;
0,85 — mist pubpsr Mmapku PUBEKC FIBAX-1/50;
0,80 — mist pubpsr Mmapku PUBEKC FIBAX-1,3/50;
0,75 — nnst dpubper mapku TBUHDJIDT TWINFLAT;
0,70 — mnst pubper mapkn MUKCAPM MIXARM.
IMpu npoexTupoBaHu# Us ey MPUHUMACTCS PABHBIM:

dfreq =113S; (6.4)

rzie S — mIomaab HOMHUHAIBHOTO TIONEPEYHOro ceueHus GUOpEI, onpezessieMas 1o ee HOMHHAIBHBIM
pa3mepam, IPUHUMAEMBIM 110 COOTBETCTBYIOIMM TY.
Just pudps1, Gppe3epoBaHHON M3 cisi00B, Bhimyckaemoi o TY 0882-193-46854090, nomyckaercs
npUHUMATh 3HaYeHUE O reg = 1,1 MM.
6.2.7 Ecmm wuMeeT MeCcTO TepBBIH Cilydyadl HCYEPIAHMS CONPOTUBICHHS PaCTSHKEHHIO
cranepubdpoberona, To BenmuanHa Ry onpenensercs mo Gopmyie:

I
f

rae My — ko3 durment ycnosuii paboTel, mpuHUMaeMbIil paBHEIM 1,0 mist ¢ubpsr u3 cns6os; 1,1 —
Jutst GUOpHI U3 TMCTa U GUOPHI U3 IPOBOJIOKH;

Kor — K03 GUITHEHT OpHUEHTAINH, YYUTHIBAOMINN OpHEeHTannio (Gubp B oObeMe 3JIeMEHTAa B
3aBUCHMOCTH OT COOTHOIICHHS pPa3MEpOB CeYeHHs OJJeMEHTa U JUIMHBI  (QuOpHI,
MpUHUMAaeMbIi o Tabmure 6.1;

Ly — KodddurmenT pubpoBoro apMupoBaHHs MO 00bEMY;

Kt — xoadduiment, onpeaesnsiemslii mo popmyie:

K, :,/1_(1,2_80M)2 : (6.6)

6.2.8 Ecim wuMeer MecTo BTOpOil cCilyyail HcYeplnaHus CONPOTHBICHUS  PACTSHKEHHIO
cranepudpodberona BenuynHa R, onpeaensercs no popmyse:

k2l
Rt =MyRy | Ky Mﬂ), 08-0,5uy |, (6.7)
Mt U+ red

rae M, — KO3 PUIMEHT yclnoBHid paboThl, MpuHUMaeMblii paBHbIM 1,0 it Gubpsl U3 cisidos; 1,1 —
Jutst GuOpHI U3 JucTa u GUOPHI, pyOIICHON U3 MPOBOJIOKH.
6.2.9 3naueHus KOI(GPUIMEHTOB My U 7, B CIIydasx NMPUMEHEHHs MPOTPECCHBHBIX TEXHOJOTHH
MOT'YT OBITH YTOYHEHBI [10CJIE IKCIIEPUMEHTAIBHOI0 OOOCHOBAHUSI B COOTBETCTBYIOIIEM MOPSIIKE.
6.2.10 PacueTHOe compoTHBIeHNE CKaTHIO cTaneudpodeTona Ry, onpenensercss B 3aBUCHMOCTH OT
KJIacca 110 MPOYHOCTH Ha C)KaThe OeTOHa-MaTpHIEl, BUA U pa3MepoB (HOPHI, TEOMETPUH M pa3MepOB



cedeHus aieMeHTa. [Ipu 3TOM y4YUTBIBAeTCS TOJILKO paboTa (puOp, OPHEHTHPOBAHHBIX HOPMAIBHO K
HaIPaBJICHUIO BHEIHEr0 CHKUMAIOIIET0 YCHIWS W YyJIOBJIETBOPSIONIMX ycioBuio (6.1) m. 6.2.6
Hacrosero CII.

Benmuuna Ry, onpenensercs mo gopmyie:

Rip =Ry + (Ko aRy) (6.8)

rae K, — xoadduiment, yuntsiBaroiuit paboTy Gudp B ceUeHUH, NePIEeHIUKYISIPHOM HAMPABICHUIO
BHELIHETO CKMMAIOIIETO YCHIIUS U IPUHAMAEMBIH 1Mo Tadmume 6.2;
@f — K02 PuuneHT >PHEKTUBHOCTH KOCBEHHOIO apMHUpOBaHMs (UOpaMHu, BEIYUCIAEMBIH IO

dopmyie:
5+L
= , 6.9
LA (69)
k2ugR
rie L:M_ (6.10)
Ro

6.2.11 Tlpu pacueTe KOHCTPYKIHM ISl ONpeeTeHus BElHUuH Ry U Ry Kodpdurmentsr Ko 1 Ky
MIPUHUMAIOTCS COOTBETCTBEHHO MO TabimmaM 6.1 u 6.2 pa3mudHBIMU IS OTACNBHBIX YacTeil ceueHus
PacCcYUTHIBAEMOTO 3JI€MEeHTa (BepXHE! TMOJIKH, HIDKHEH MMOJIKK, CTeHKH, pedpa U T.II.) B 3aBUCUMOCTH OT
COOTHOIUICHHS UX pPa3MEPOB U JJIHHBI (PHOPBL.

Tabmuma 6.1

3HaueHue kor B 3aBUCHMOCTHU OT pasMEpPOB CCUCHUS PACTAHYTOI'O BJICMCHTA IIpH

h/l b
0,5 1 2 3 5 10 20 Bboxnee 20
0,2 0,98 0,93 0,78 0,732 0,695 0,665 0,651 0,637
04 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
Bounee 20 — — — — — — — 0,5
b u h — coorBercTBeHHO OGONBIINIT W MEHBIIMH pa3Mepbl CeYeHHs OBJeMeHTa (WM ero YacTH),

MEePIeHIUKYIISIPHOTO K HAIPABICHHUIO BHEITHETO PACTATHBAIONIETO YCUIIHSL.

(M3menennas pegaxuus, [omp. 2007).

Tabiuma 6.2
3uaueHue K, B 3aBUCHMOCTH OT pa3MEPOB CEUCHUsI CKATOTO HIEMEHTA IPU
h/l; b/l;
0,5 1 2 3 5 10 20 Bomee 20

0,2 0,126 0,263 0,449 0,511 0,560 0,597 0,616 0,636
0,4 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
15 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 0,418 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
b u h — coorBercTBeHHO OONBIIMHA M MEHBUIMA pa3Mepbl CEYCHHS 3JeMeHTa (WM ero YacTH),

NEPHNEHAUKYIISIPHOI'O K HAIPABJICHUIO BHEITHET'O COKMMAIOIIETO YCUIINS.

6.2.12 Tlpu pacduere MmO MPOYHOCTH CTanepuOPOOETOHHBIX KOHCTPYKIHU (PHOPOBYIO apMmarypy
cllelyeT TPHHUMATh PAaBHOMEPHO pPAaclpeAeIeHHOM II0 CEYeHMIO 3JeMeHTa ¢ KoddduimeHToM
MPUBEICHHOTO apMHUPOBAHM T10 TUIONIA/IH, OIIPEAEISIEMBIM 10 (hOPMyJIaM:

AJISl PACTSIHYTOH 30HBI

TPRETIY (6.11)
JJISI CAKATOM 30HBI
Wia = Bk? (6.12)

TIE U B W'ty — K02 HIMenTs GOpPOBOro apMUpPOBaHUs 110 ILIOIIANY;
Uy — K03 dunpenT GpuOpoBOro apMUPOBAHUSA 110 OOBEMY;
Kor 11 kn — KO3 QHUIIMEHTBHI, TPUHEMAaEMbIe COOTBETCTBEHHO 110 Tabimiam 6.1 u 6.2 HaCcTOAIIETO
CIL
6.2.13 Ilpu pacuere nNpPOYHOCTH CTaIeHUOPOOESTOHHBIX KOHCTPYKIMH BEIUYMHBI PacYeTHBIX
COTNPOTHUBJICHUN TMPUHUMAIOTCS 711 COCTaBJISIONINX YacTel MONMEepeyHOro ceueHus dneMeHTa Ry, R,
Rips (st monku); Ruptw, Repw (011 pebpa wmm creHku) U Rystr, Rpr (W1 KoONbIEBOTO cedyeHus) u
onpenesirorest o mi. 6.2.7—6.2.11 uacrosimero CIT ¢ ucmosb3oBanueM B (hopmynax (6.5)— (6.8)
K03()(DUIIMEHTOB OPUEHTAIMH [T COOTBETCTBYIOIIUX YacTel CeYeHUs:: K¢ — IIst CkaTol MOKH; Koy ¢
— JUIS PACTSHYTOM MONKH; Korw — JAJISI PACTSHYTOW 30HBI CeUeHHs pedpa WU CTeHKH; Kn, — uis
CKaTOH 30HBI ceueHHs pedpa Win CTeHKH; Ko r U Ky — JUIS COOTBETCTBEHHO PACTSHYTOMN U CIKATOM 30H
KOJIBIIEBOTO CEUYCHUSI.
6.2.14 Pacyer mo MpPOYHOCTH HOPMAIBHBIX CEUCHHUI CIIENyeT MPOHM3BOAUTH B 3aBUCHMOCTH OT

o . X
COOTHOHICHUSA MCKAY 3HAYCHHUEM OTHOCHUTCIIBHOW BBICOTBI C)KATOU 30HBI CTaJ'Ie(l)I/I6pO6eTOHa &,: F y

OTIpEIENIIEMBIM M3 COOTBETCTBYIOIINX YCIIOBUM PaBHOBECHS, M 3HAYECHHEM TPAHHYHON OTHOCHUTEIBHOM
BBICOTBI CKATOM 30HBI &g, ITPU KOTOPOM TPEEIbHOE COCTOSIHUE DJIEMEHTA HACTYIAET OJHOBPEMEHHO C
JIOCTHXKEHUEM B PACTSHYTOM apMaType HAMpsuKEHUs, PABHOTO PACUSTHOMY COMPOTHUBIICHHUIO Rs.

6.2.15 3HaueHue &g OMPENEIAIOT MO (PopMyJie:

®
Cr = T oV (6.13)
1+ SR[l_ j
Ogcu 11
IJIe ® — XapaKTePHUCTUKA CIKATOM 30HBI cTanePuOpoOeTOHa, onpeaeseMas o GopmyIie:
® = o - 0,008Ry, (6.14)
rje o — K03 OUIHMEHT, MPUHUMAEMBIH PaBHBIM Il OETOHA-MaTPHUIIBI:
B 0> (0 (o) o O RRRRRRRN 0,85
TSKEJIOTO, TIO/IBEPIHYTOTO aBTOKJIABHOM 00pab0TKe U MEIIKO3EPHUCTOTO TPYIIILI A ......... 0,80

Ry, — B MI1a;
Osr — HampsbkeHue B apmarype, Mlla, npuHIMaeMoe s apMaTyphl KJIACCOB:

A240, A300, A400, B500.......c..cooieeeeeeieeeeeeeeeeee e o = Rs - ogp;
AB00, ABOO, AL000........cccoiee e e o = Rs + 500 - o5 - Aoy,
ot Bp1200mo Bp1500, K1400 u K1500 Gsr = Rs + 500 - o,




rne Ry — pacdeTtHoe  CONpPOTHBICHHWE apMaTypbl  PACTSHKCHHIO, MPUHUMAEMOE€ C  YYETOM
COOTBETCTBYIOIIETO KOA(PPHUIIMEHTa HAJCKHOCTH IO apMaType Ys, IPUHHUMAEMBIX IO II.
2.2.2.2 CII 52-102;
Ggp — MPEBAPUTEIIBHOC HAMIPSHKCHUE B apMAType C YYETOM BCEX MOTePh U Vs =0,9;

Acg, — oM. . 5.2.15 nacrosero CIT;

Gscy — TIPENENbHOE HANPKEHHE B apMaType CHKAaTOM 30HBI, MPHHMMAEMOE Il KOHCTPYKIUH M3
TSDKEJIOT0 M MenKo3epHucToro cranepuodpoderona pasueiM 500 MIla. Ilpu pacuere
JJIEMEHTOB B CTaJIUH 00XKaTHs 3HAYCHUE Gy = 350 MIla.

6.2.16 [lns HampsraeMoi apMaTypbl, PacloIOKEHHOH B CXKaTOH 30HE, pacueTHOE COMPOTHBIICHHE

cxatuio Ry (. 6.2.18 1 6.2.19) 1omKHO OBITH 3aMEHEHO HANPSHKEHUEM Gy, PABHBIM:

500 — o5, — npu yuere koddpdunmenta ycnouii pabotsl 0eToHa V1 = 0,9 (1. 5.1.10);

400 — o5, — mpu V1 = 1,0.

3necs 500 u 400 — B MIIa.

3Ha4eHHs Gy, ONPEICISIIOT ¢ KO3 duimeHToM ysp = 1,1

Bo Bcex cnyyasx HanpsbKEHHE Gy, IPUHAMAIOT He Ooitee Ry

6.2.17 Tlpum pacueTe BHEICHTPEHHO CXKATBIX KEIC300CTOHHBIX JJICMCHTOB B HAYaJIbHOM

JKCIECHTPUCHUTETE MPIJIOKCHUS MIPOJIOTBHON CHIIBI €y CIEIYeT YUYUTHIBATh CYYalHBIA IKCIICHTPUCUTET
e, IpuHUMaeMbli 1o 1. 4.2.6 nacrosimero CII.

Pacuer u3ruéaeMbIx 371eMEHTOB
6.2.18 PacueT 1o NpOYHOCTH CEYCHHUIT M3rnOAaEeMbIX JIEMEHTOB MTPOU3BO/ISAT U3 YCIOBHS
M < My, (6.15)

rae My — TpenenbHbIA U3rHOarOIIUii MOMEHT, KOTOPBIN MOXET OBITh BOCIIPHHAT CEUYCHHEM JICMEHTA.
6.2.19 3nauenne M, A9 HU3rHOAEMBIX CTaNe(PUOPOOCTOHHBIX JJIEMEHTOB IPSIMOYIOJIBHOTO

X
CeUeHHs NpH & = h < &g ompenemnsioT 1o gopmyie:

pu ¢pudbpoBom apmupoBanuu (cMm. 1. 4.1.2), puc. 6.1
My = bebXO,Sh (616)

TIPH 3TOM BBICOTY CKAaTOW 30HEI X ONIPENENIAIOT IO (hopMyIIe:

R..h
= (6.17)
Rip + Ry
5 R
- 2 el /7 - ¥
= " 7
X - — ‘—j ~be_b_ 5 ///;,/ X
— — 7
— ] e
— 0,5h|
M — h
!Z — RmA:
] —
—_— |
= —a
bt
Lo

Pucynok 6.1 — Cxema yCUIHii U 31I0pa HAPSKCHUH B CEYEHUH, HOPMAJIEHOM K TIPOJIOJIBHOM OCH
n3rudaemMoro crajaeGuopoOECTOHHOIO 3JIEMEHTA MPSIMOYTOJBHOIO CEUCHHMS, IPH €r0 pacueTe 1Mo
npo4YHOCTH (IpH HHOPOBOM aPMHUPOBAHHM)



P KOMOMHUPOBAaHHOM apMHpOBaHuu (cM. 11. 4.1.2), puc. 6.2

My = bebx(h_g_a)_"RscAs'(h_a’—a)—betb(h—X)(h—;x—a);

(6.18)
TIPH OTOM BBICOTY CXKATOM 30HBI OTMPEIENSIOT U3 YCIOBHS:
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Pucynok 6.2 — Cxema yCUIHH 1 31I0pa HAIPSHKEHUH B CEYSHUH, HOPMAJIBHOM K ITPOIOJIBHON OCH
n3rudaeMoro cTaneuOpoOETOHHOTO AJIEMEHTA IPSIMOYTOJIBHOTO CEUEHHUS, IIPH €T0 pacdeTe 110

MIPOYHOCTH (TP KOMOWHHPOBAHHOM apMHPOBAHUH)

B dopmynax storo mynkra u 1. 6.2.20 o0o3HaueHus Tuomaaei ceueHus As u A'y OTHOCATCS Kak K
HATIPATAEMOM, TaK U K HEHAIpAraeMoi apmarype.

6.2.20 3nauenne M,; U1 M3THOAEMBIX 3JIEMEHTOB, HMEIONIHNX MTOJIKY B CXXAaTON 30HE (TaBpOBBIC U

JABYTaBPOBLIC Ce‘leHI/Iﬂ) npu é = ﬁ < aR ONpeAC/IAIOT B 3aBUCUMOCTH OT MOJIOKCHUSA I'PaHUIBL C)KaToM
30HBI:

€CIH TPpaHMIa TIPOXOUT B ToIke (pHc. 6.3, a), T.e. cobIronaeTcs ycaoBHe:

ReA +Repe Dty + Rpe wbwt < Repbfts + R AL, (6.20)

3Hadenue My ompenensror 1o 1. 6.2.18 Kak It IPSIMOYTONEHOTO CEUEHUS MUPHHOM D',

€CJIM TpaHUIIa MPOXOANT B pedpe (puc. 6.3, 0), T.e. ycnorue (6.20) He cobmromaercs, 3HadeHne M)t
OTIpEeNIEIIAIOT 10 (hopMyIIe:

’ ’ ’ ’ ’ t' ’ !
Myt = Ry, 1t b} (h_a_OvStf)+be,wbwtw(h_a_tf —?Wj+RscAs(h—a —-a)-

(6.21)
t, t; —a
R whbity h—a—X—E —Ripr, 1Dt 5 ]

MIPH 3TOM BBICOTY CXKATOW 30HBI cTae(huOPOoOETOHA X ONPEICIISIOT U3 YCIOBUS:

RoA +Rpe, 10ty + Rt wbiwt = Rip wly + Rip ¢ DF L + R AL (6.22)
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a—mupu x <t';; 6 — npu x > t's; 1 — crepkHeBas apmarypa

Pucynok 6.3 — Cxema pacnpeeneHus yCHINHA 1 3IIopa HaNpspKeHUH B CEUSHUSIX, HOPMAIBbHBIX K
MIPOIOIIBHOM OCH N3rH0AaeMOro JIBYTaBpPOBOTO CEUECHUS ITPU KOMOWHUPOBAaHHOM apMHPOBAHUHI

6.2.21 3nauenune b, BBOAMMOE B pacuer, IPHHAMAIOT M3 YCIOBHS, YTO MIMPUHA CBECA TOJIKU B
Ka)yI0 CTOPOHY OT peOpa J10KHa ObITh He Oolee 1/6 mpoJera aneMeHTa U He OoJee:

1/2 paccTosiHUSI B CBETY MEX/Y MPOJOJIbHBIMU peOpamMu — IpH HAJMYHMHU MOMEPEYHBIX pedep uiu
npu h's > 0,1h;

6h's — mpu OTCYTCTBUH MONEPEYHBIX pebep (WM MPH PACCTOSHUAX MEXKIY HUMH OONBIINX, YeM
pacCcTOSHHS MEXIY TpoAoIbHbIME pedpamu) u h's < 0,1h;

MPU KOHCOJIBHBIX CBECAX MOJIKH:

6hlf — [Ipu h'f >0,1h;

3h's— npu 0,05h < h't < 0,1h;

npu h's < 0,05h — cBechbl He YUHTHIBAIOT.

6.2.22 PacdeT MmO TPOYHOCTH H3TUOAECMBIX 3JIEMCHTOB KOJBIEBBIX ceYcHUU (puc. 6.4)
TIPOU3BOTUTCS:

pa Ry > 0,38Rgyr 13 yemoBus:

M < A,[bers'n%Jr Ry, (11,350, )1, Gar}rm; (6.23)

rae Rur = Ry,

R fotr

o = : (6.24)

m — Paluyc CPEAUHHOI MOBEPXHOCTH CTEHKU KOJIBLIEBOI'O JJIEMEHTA, PABHBII:



e ¥ [ — paauychl COOTBETCTBEHHO Hapy>KHO! U BHYTPEHHEH I'paHEl KOJIBLIEBOI'O CEUEHUSI.
pu Ry < 0,38Rgyr 13 ycroBusi:

M < A[be,an%+O,234betr}rm, (6.25)

rie A, — o01as mIomaas KOJbIIEBOTO CEUCHHUs, OnpeersieMas mo Gopmyre:

A; = 21rgty;
Ribr = Rip;

o =—0 (6.26)
' Rep + 2Ry

I'm

1 — crepxHeBas apMarypa

Pucynok 6.4 — Cxema KOJBIEBOTO CEUSHHUS CTAIC(hHOPOOETOHHOTO IEMEHTa, PUHUMaeMas Ipr
€ro pacyeTe 1o MPOYHOCTH Ha U3rud (Ipr KOMOMHUPOBAHHOM apMHUPOBAHHH)

6.2.23 Ilpm pacdere MO MPOYHOCTH M3TMOAEMBIX CTaleUOPOOSTOHHBIX 3JIEMEHTOB CKJIAA4aToro
CeUeHMsI ¢ KOMOMHMPOBAHHBIM apMHUPOBaHNEM CTEp)KHEBOHM apMmaTrypoil kinacca oT Bp1200 mo Bp1500
3HaYCHHE BEIMYUHBI Rpp: B pacdeTHBIX (opmymax (6.17)—(6.22) nm. 6.2.18, 6.2.19 nacrosmero CII
(puc. 6.2 u 6.3) mpuHUMAETCs] YMHOKCHHBIM Ha KO PHUIUEHT YCIOBHIA PaOOTHI M3, paBHBIM:

0,85 npu RiptApt = 0,5N;;

0,90 npu 0,2Ns < RiptApt < 0,5N;

0,95 npu RiptAnt < 0,2N;,
rne Ng — cyMMapHoOe npeieTbHOe YCHIIME B pacTAHYTOH cTepxkHeBoi apmartype, Ns = AgRs.

6.2.24 Tlpu pacuere Mo MPOYHOCTH U3rMOAEMBIX AJIEMEHTOB PEKOMEHIYETCsl COONI0aTh YCIOBHE
x< E_,Rh

B ciyudae, korgja mo KOHCTPYKTHBHBIM COOOpaXEHHMSM WJIM W3 pacdeTa IO MpeaesbHBIM
COCTOSIHMSIM BTOPOH IPYIIIBI TUIONIAb PACTSIHYTOW apMaTyphbl MpUHsTa OOJIbLIeH, YeM 3TO Tpedyercs
i cobmonenuss ycnopus x < Egh, TO s smeMeHTOB u3 OeroHa KiaccoB B30 W Hke mpu
KOMOMHUPOBaHHOM apMHPOBAaHUM C HEHaIrpsraeMol apmatypoil kiaaccoB A240, A300, A400 u B500
JIONYCKaeTcsl MpeAeabHbIH n3rubaronii MoMeHT My, onpezaenars mo dopmynam (6.18) wm (6.21),
MOJICTABJISAS B HUX 3HAYCHHUS BBICOTHI CKATOM 30HBI X = Egh.



Pacuer BHELHEHTPEHHO CKATBIX 3JIEMEHTOB

6.2.25 Pacuer mno IMPOYHOCTU MPAMOYTOJIbHBIX CeUeHUN BHCICHTPCHHO CIKATBIX DJJICMCHTOB
MMPOU3BOAAT U3 YCJIOBUSA:

Ne < bebx(h —g—aj+ Ry Al(h—a’'—a)—Ryb(h— x)(h%x—aj , (6.27)

IZle e — PacCTOSHUE OT TOYKU NPHIOKEHUs cuiibl N 10 IeHTpa TSHKECTH CeYeHHs PACTSHYTOH WIIH
HauMeHee CXKaToi (IIPU MOJTHOCTHIO CXKATOM CEYECHHH JJIEMEHTa) apMaTypbl, paBHOE:

e—gn+ =32
ol 2 .

3nech | — K03(h(GUINEHT, yUYNUTHIBAIOMNI BIMSHIE TMPOJOIBEHOTO H3ruda (mpornda) seMeHTa Ha
€ro HeCyIIyI0 CIOCOOHOCTh | OTIpeeNsIeMbIii corsacHo 1. 6.2.27 nactosmmero CIT.
BrIcoTy c:kaToil 30HBI X OIPEEIISIIOT:

npu & = E < &g (puc. 6.5) u3 yciaoBus:

npu & = E > &g 1o dopmye:

1+ , 1+
N + RsﬁglzR— R A + Ryybh SR

- 1-&
X = R . (6.29)
R..bh
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Pucynox 6.5 — Cxema ycuiuii U 31I0pa HANPSKCHUH B CEYEHUH, HOPMAJILHOM K TIPOJIONIBHON OCH
CKaToro cTane(uOpPOOETOHHOTO IEMEHTA, IIPH €ro PacyeTe M0 MPOYHOCTH
(TIpu KOMOMHHPOBAaHHOM aPMHPOBAHUH )

6.2.26 3Hauenne Kod(hdUIMEHTA T MPU pacdyeTe KOHCTPYKIMH MO HeneOpMUPOBAHHOM cxeme
OIIpe/IeIISIOT 10 (hopMyIIe:



(6.30)

rac Ncr — YCJIOBHAsA KpUTHUYCCKas CUjia, orpeaeisaceMad 1o (bopMyne:

D

N —
Iy

cr —

, (6.31)

rae D — skecTkocTh cTaneuOpoOEeTOHHOTO 3JIEMEHTa,
lp — pacueTHast AnKMHA BIIEMEHTa, OTpEAeNsAeMast CoracHo m. 6.2.28.
Jonyckaercs 3Hauenue D onpenensite mo gopmyire:

D:kbEbef +kSESIS’ (632)

rue Eg, Es— Moy ynpyrocta cOOTBETCTBEHHO cTanehubpoOeToHa 1 apMaTypHl;
l, I — MOMEHTBHI WHEpLUWH IUIOIAICH CEYCHHS COOTBETCTBEHHO craneduOpobeToHa W Bcei
NPOJOJIBHOW apMaTyphl OTHOCHUTENBHO LIEHTPA THKECTH IIONEPeYHOro CEeYeHHs
JIIEMEHTa;

015 |
¢ (0,3+5,)
ks=0,7;

b

O — KOS(l)(l)I/IHI/IeHT, y‘II/ITBIBaIOHII/Iﬁ BJIUAHHUEC AJTUTCIIBHOCTH Z[eﬁCTBPIH Harpysku

0] =1+ﬂ?
M,

rae My, Mj; — MOMEHTBI OTHOCHUTENIFHO LIEHTpa HanOoJIee pacTAHyTOrO0 MM HaUMEHee C)KaToro (mpu
LIEJTUKOM CKAaTOM CEUCHHH) CTEPKHS apMaTypbl COOTBETCTBEHHO OT JEHCTBHS MOTHOMN
Harpy3Kd U OT JEHCTBHS OCTOSIHHBIX U [UINTEIBHBIX HArpy30K;

8, — OTHOCHTENbHOE 3HAYEHHE OHKCIECHTPHCHTETA HPOMOIBHON CHIIBI %0, rae €, =%
npuaIMaemMoe e Menee 0,15.

Jlomyckaercsi yMeHbIIATh 3HaueHHE KOA(PQUIMEHTa M ¢ YYETOM paclpeleNieHus] M3THOArONINX
MOMEHTOB II0 JJIMHE JJIEMEHTa, XapakTepa ero JAe(popMHpOBaHHs M BIMSHHS NPOTMOOB Ha 3HAYCHHE
M3rU0AFOIIEro MOMEHTA B PACUETHOM CEYECHHH ITyTeM pacdeTa KOHCTPYKIMU KaK YIPYTOl CHCTEMBI.

6.2.27 Pacyer mo MpPOYHOCTH NPSMOYTOJBHBIX CEYCHHH BHELEHTPEHHO CHXKATBIX 3JEMEHTOB C
apMaTypoi, pacrojO)KEHHOH Yy MPOTHBOIOJIOKHBIX B IUIOCKOCTH HM3rM0a CTOPOH CEYEHUs, IpU

» h |
JKCLIEHTPUCUTETE INPOJOJIBHOI CHJIBI € S% A THOKOCTH FOSZO JIOITyCKAETCS TPOU3BOINUTH W3

YCIIOBHS:

N < Ny, (6.33)

rae Ny — TmpefenbHOe 3HAYEHHWE MPOJIOJIBHOW CHIIBI, KOTOPYIO MOYKET BOCIPHHSATH DJIEMEHT,
onpeaessieMoe mo GopmyJie:

Nt :(P(beA+ RscAs,tot) , (6.34)

r7ie As ot — TUIOMIAAb BCEH MPOAOJIFHOM apMaTyphl B CEYEHHUHN 3JIEMEHTA;
¢ — KOd(QQUIMEHT, MPUHUMAEMbIH MPU UTUTEIFHOM AEHCTBUM HArpy3kd 1o Ttabauue 6.3 B
3aBUCHMOCTH OT TUOKOCTH 3JIEMEHTA.
ITpy KpaTKOBpPEMEHHOM JEHCTBMU HArpy3Kd 3HAYCHUsI () ONPENEISIOT 1O JIMHEHHOMY 3aKOHY,



npunumas ¢ = 0,9 npu IFO =10 n ¢ =0,85 mpu IFO =20.

Tabmuma 6.3
l,/h 6 10 15 20
[0) 0,92 0,9 0,83 0,7

6.2.28 Pacuernyro miuHy |, BHEIICHTPEHHO C)KATOTO 3JIEMEHTA OIMPEAEISIOT KaK JUIsS 3JIEMEHTOB
paMHON KOHCTPYKLIMH C Y4ETOM ee JIe()OPMHUPOBAHHOTO COCTOSIHUSI IPH HauOoJIee HEBBITOTHOM ISt
JAHHOTO DJIEMEHTa pacIojOKEHHH HAarpy3KH, NPHHUMAas BO BHHMaHHE HeEynpyrue aedopmanuu
MaTepraioB U HAJIMINUE TPCUINH.

JlomyckaeTcst pacueTHYIO JUTHHY |, 37IEMEHTOB MOCTOSIHHOTO MONEPEYHOTo ceueHus mo JnuHe | mpu
JIeHiCTBUU IPOJOIBHOM CHUJIBI IPUHUMATh PaBHOM:

JUTSL JIEMEHTOB C MAPHUPHBIM OMMPAHUEM Ha JBYX KOHI[AX... . 1,01
JUTSL STIEMEHTOB C JKECTKOM 3a/1eNKOH (MCKITFOYAOIIeH TTOBOPOT OMTOPHOTO cequH;{)
HA OJHOM KOHIIC ¥ HE3aKPEIUICHHBIM JPYTHM KOHIIOM (KOHCOID)......coveeeerereruenneene s 2,0l;

JUISL JIEMEHTOB C IIAPHUPHBIM HECMEIIAEMbIM OITUPAHUEM Ha OJTHOM KOHIIE,
a Ha JIPyrOM KOHIIE:
C JKECTKOM (0€3 TIOBOPOTA) BAMEITKOM . .. ..t tveneetteteeeteeteneeteeeeeeeaeeeeaeanes 0,7!;
C MOJATIIMBOM (IOMyCKAIOIIEH OrpaHMYEHHBII TOBOPOT 3a€IKOM . .................... 0,91;
JUTSL SJIEMEHTOB C MOATIUBBIM IIAPHUPHBIM OIMPaHUEM ([OIyCKAIOLIEM
OrpaHHYEHHOE CMEIIEHHE OTIOPhI) HA OJJTHOM KOHIIE, a Ha IPyroM KOHIIE:
C JKECTKOM (0€3 TTOBOPOTA) 3AMEITKOM. ... .\eveeereneenrnnannanannns 1,51,
C MOJIATIIMBOM (C OrpaHWYEHHBIM TOBOPOTOM) 33/1€JIKOM 2,0,
JUTSL 2TIEMEHTOB C HECMEIIAEMbIMU 3a/IJIKAMH Ha JBYX KOHI[AX:

IKECTKUMH (03 TIOBOPOTA)..c.veuveveverrnsnenensanenanansesananenenessesenenenessesanaeenes 0,0l
MOIATIIUBBIMH (C OTpaHUYCHHBIM HOBOpOTOM) .................................................... 0,8l;
JUTSL JIEMEHTOB C OTPaHHUUYSHHO CMEIIAEMBIMU 3a/IeJIKaAMH Ha JIBYX KOHI[AX:
KeCTKUMH (6€3 TIOBOPOTA)............... i 08I
MOTATIIUBBIMHU (C orpaHI/IquHLIM HOBOpOTOM) .................................................... 1,21.

6.2.29 Pacyer mo mMpoYHOCTH BHEICHTPEHHO CXKATBHIX CTaIe(PHOPOOESTOHHBIX DJIEMEHTOB TaBPOBOIO
U IByTaBPOBOI'O CEUCHHUI CIICAYET IPOH3BOIUTH:

npu &=

:T|><

ecin x < t's (puc. 6.6, a) — W3 YCIOBUSL:

Ne' < bel,WAN[(O’ 5tW +t'f _a’) + bet,f Aft X (h _a’_O,Stf ) +

. . (6.35)
+RyA(h—a') - Ry, 1A (0,5t —a’);

BbBICOTA C)KaTOﬁ 30HEBI X CTaﬂeq)I/I6p06eTOHa OHpGHeHHCTCﬂ nu3 YCJ'IOBI/IH:

N + Rt wAnt + Rior, t At + RsA —Ree Al =Ry /b x =03 (6.36)
eci x > t's (puc. 6.6, 6) — U3 ycIoBus:
h—x—t;
Ne" < Ry wAut T+ X—a'|+Rgy s Ag(h—a'-0,5t; ) +

; (6.37)

!

r ' ’ X_tf ,
+RsA(h—a') =R 1A (0,5t —a') = Ry w A T+ X—a

1€ BBICOTA C)KaTOM 30HEI X CTaJ'IC(I)I/I6p06eTOHa OIPEACIIACTCA U3 YCIIOBUA:



N+ R wAut + Rt 1 At 7 RsA —Re A =Ry 1A ¢ —Rpp iy (X—15) =0 (6.38)
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Pucynok 6.6 — Cxema yCrIni 1 311I0pa HaPsDKEHUH BO BHELIEHTPEHHO CXKATHIX dJIEMEHTaX
JIByTaBPOBOT'O CEYECHUSI ITPH KOMOWHHPOBAaHHOM apMHUPOBaHUHU

npu &= E > &g 1o hopmye:

2
N < N, — (N, —N;,) 2‘*_—0—[9—°j : (6.39)

in ein

T/ €. — DKCLIEHTPUCUTET TPOJOJIBHOW CHJIBI OTHOCHUTENBHO IIEHTpa TSDKECTH MPHUBEICHHOTO
CeueHus, paBHbIi e, = M/N;
N; — Hecymas crmocoOHOCTh IICHTPATIBHO CKATOTO 3JIEMEHTa, onpenesseMas mo Gopmyie:

N = RetwAut + Ript, t At T ReA + R Al + R 1A ¢ =0, (6.40)

Nin — Hecymas CcIocOOHOCTb CedeHHs, B KOTOPOM BBICOTa CXAaTOW 30HBI cranehudpobdeToHa
MPUHAMAETCS paBHOM X = Egh u onpenensieTes mo popmyore:
npu x <t

Nin =R A + R 1At ¢ = ReprwAut — Riot, 1 At — ReA S (6.41)



npu x >t
Nin =Rse A + Ry 1At ¢ + RipwAue — RiotwAue — Riot, 1t A — ReA (6.42)

€jn — KCIEHTPUCHUTET MPOJOIBHOMN pacueTHOI critbl Nj,, onpenensemsrii mo Gpopmyie:
npu x <t

S.+S,+S;, +S. +5S. .
€n = N. ’

n

(6.43)

* 14! t,f
rae S =Ry bty (h—)’c —?Ji

* t
SW = bet,wq\/tw(yc _tf _?W);

* tf
St =R, tbsts (yc —?j?

* ’ ”n -
Ssc = RscA%(h_ Ye -a’);
*
Ss = Rs'%(yc -a);
Y. — PacCTOsIHUE OT LIEHTPA TAKECTU NPUBEAECHHOTO CEUCHUS IO PACTAHYTON MM MEHEe CKaTon
rpaHu;
npu x >t

* * * * * *
N _ Sc+Suc+Sm+St +S: +5Ss .
in N

in

" , . Xx—tf
rne ch:be,wbw(X_tf)[h_yc_tf_ 2 j;

2

Bnusinue nporn6a craneuOpoOeTOHHOTO AIIEMEHTa YUUTHIBACTCS IyTEM YMHOXKEHHUS 3HAUCHHS €,
Ha K03()(UIMEHT 1), BBIYUCISIEMBIN COTIacHo 1. 6.2.26.

6.2.30 Pacuer BHEIEHTPEHHO CXKAThIX CTaIe(GnOPOOETOHHBIX 3JIEMEHTOB KOJIBIIEBOTO CEUEeHUs (pHC.
6.4) MOIKEH MPOU3BOAUTHCS U3 YCIOBHSL:

N h—x-t;
Sut = Riptwby(N=X=t¢)| Yo ——F——1t; |.

sin o

Ne, < A {ber ' 4+ Ry (1-1,350, )1, aar} - (6.44)

T

rae Repr = Ry,
A, Iy — cm. 1. 6.2.22 nacrosiero CII.
IIpu 5TOM BeaMYHHA OTHOCHTEIBHOM IUIOMIAN CKATOW 30HBI CTaIe(hUOPOOCTOHA ONPEACACTCS MO

dhopmyie:

N + Rt Ator

o, = . (6.45)
(R +3,35R e ) A

Ecmu monyuennoe w3 pacuera mo Qopmyne (6.45) smauenue a, < 0,15, B ycinoBue (6.44)
MOJICTABIIAETCS 3HAYCHUE dy, OTIPEEIIIEMOE TI0 popMmyJIe:

N +0,73R A,

(Rip + 2R ) A



6.3 PACUYET IO MPOYHOCTH HOPMAJIbHBIX CEYUEHUI ITPEIBAPUTEJILHO
HAINPSKEHHBIX CTAJIE@OUBPOBETOHHBIX 3JIEMEHTOB B CTAIUU
IMPEABAPUTEJIBHOI'O OBXXATHA

6.3.1 Ilpu pacuere s1eMeHTa B CTaIMU NPEABAPUTEIBHOrO O0XKATHS YCWINE B HampsracMon
apMarype BBOIUTCS B pacdeT KaK BHEIIHSS MPOJOJIbHAs CHIIa, paBHAS

N, = (o5 —330) Ay + 05 Ay (6.47)

rie A'sy 1 Aqy — TJIOIAaa CeYeHUs] HAIpsAraeMoi apMaTypbl, PacllO0)KEHHOH, COOTBETCTBEHHO, B
HaunboJiee 00)KaTOM U pacTIHYTOM (MEHee 00XKaToi) 30HaX CCUCHUS;
G'sp U Ogp — IMPEABapUTEIIbHBIE HAIPSKEHH C YY€TOM IEPBBIX MOTEPh U KoddduiueHTa ys, = 1,1
B apMaType ¢ IJIoHIabI0 ceueHUs A sy U Agp.
6.3.2 Pacuyer mo mMpoYHOCTH DJIEMEHTOB INPSIMOYTOJBHOTO CEUSHHsS] B CTaJUHM NPEIBaAPUTEIBHOTO
00>KaTHsI IPOU3BOJIAT U3 YCIIOBHUS:

N €, < Rypbx(h—0,5x~a) + Ry, Al (h —a'—a) ~ Rgb(h —X) (h;zx—aj , (6.48)

IJIe e, — PACCTOSHHE OT TOUKH NPHIIOKEHUS MPOAOJIBHOM cuitbl Ny ¢ y4eToM BIMSHUSA U3rHOAIOMIEro
MOMEHTa M OT BHEUIHEW Harpy3KW, AEHCTBYIOLIEH B CTaIUHM M3TOTOBIICHHUS (COOCTBEHHBIN
BEC DJIEMEHTA), IO IIeHTpa TsDKECTH CEUeHHs HEeHAINpAraeMoi apMaTyphl pacTIHYTOH WiIH
HauMeHee C)KaToH (TIPH IMOHOCTHIO C)KaTOM CEUYEHHUH JIEMEHTAa) OT ATHX yCuiuii (puc. 6.7),
omnpenenseMoe mo hopmyJie:

M
€ =eop+0,5h—aJ_rN—, (6.49)
p

TJIe €op — PACCTOSTHHE OT TOYKH NPHIIOKEHUS CHITbl Np 710 IEHTpa TSDKECTH CeUSHHMS DJIEMEHTa,;
R#, — pacueTHOe conpoTHBIIEHNE CTaNIeUOPOOETOHA CKATHIO, YUCIIEHHO PABHOTO MepeIaTOuHOM
mpovHOCTH cTanedudpodeToHa Ry, o muHEIHOI HHTEpIONAIH (M. TabmuIry 5.2);
Rsc — pacdeTHOe CONMpPOTHBIIEHHE HEHAIIPATAEMON apMaTyphbl CXKaTHIO, MPUHIMAEeMOE B CTaJUH
IpeaBapuTeNsHOro 00kaTus He 6omee 330 MIa;
A's — momank cedeHus] HEHAPATaeMO# apMaTyphl, PacloioKeHHOH B HamboJee CyKaToil 30He
CEUEHHMS 3IIEMEHTA.
Beicoty cxaroli 30HBI craneduOpoOeTOHa X BBIYMCISIIOT B 3aBUCHMOCTH OT BEIMYHMHBI Cg,
ompenersieMoit mo gopmyie (6.13):

npu &= E < &g (puc. 6.7) u3 yciaoBus:

mpu & = E > &g 1o dopmye:

N+RA TFSR R A 4R, bhIFER
1_EJR 1_§R (6 51)
R, bh ' '
Ryb+ 2R A L ot Er
hy(1-&R) h(1-&R)

X =
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Pucynok 6.7 — Cxema ycunii u 310pa HalpsHDKEHUH B CEU€HUH, HOPMAIBHOM K ITPOIOIILHOM OCH
N3rudaeMoro NnpeaBapuTesIbHO HANPSHKEHHOTO CTane(huOpoOEeTOHHOTO 3IIeMEHTa IIPH €0 pacdeTe 1o
MPOYHOCTH B CTa UM 00KaTHsA

6.3.3 Pacyer mo MNPOYHOCTH 3JIEMEHTOB TABPOBOTO M JIByTaBPOBOTO CEUYEHHH B CTaJHUU
IpEeIBAPUTEIBHOTO O0XKATHS IPOU3BOAAT B 3aBUCHMOCTH OT ITOJIOXKSHUS TPAHHLIBI CKATOH 30HBI:
a) eCJIM TpaHMIIa CHKATOMN 30HBI MTPOXOAUT B MOJIKE (pHC. 6.6, @), T.e. COOII0IACTCS YCIOBUE:

Np < Rbb'f ,f + RscA; - RsAs - betb\N(h_X)a (6-52)

pacyeT IPOM3BOIAT KaK JUIs IPSIMOYTOJIBHOTO CEYSHHS IMUPHHOIT D'y cormacHo 1. 6.3.2;

0) ecam TpaHWIA CXaToil 30HBI TMPOXOAWT B pedpe (puc. 6.6, 6), T.e. ycmoBue (6.40) HE
COOJIFOIaeTCs, pacyeT MPOU3BOIAT U3 YCIOBHS:

X —t]
N e, <Rp, byt (h—a—0,5t’f)+beywbw(x—t'f)(h—a— 5 ! J+

, (6.53)
h—x—t;
R Wby (N—x—t¢)| h —a—T
M
Tae €, =€y, +7Zg *— €p—cM. I 6.3.2;
Np
Z; — pacCTOSIHHE OT LIEHTpPa THKECTH CEUCHHs DJIEMEHTa JI0 PAaCTIHYTOH (HauMeHee CXKaToH)
HEHaIpsraeMoi apmaTyphl.
BBICOTY C)kaTOW 30HBI X ONPEICIISAIOT MO (hOpMyIIaM:
npu &= % <Eq (Br— oM. . 6.2.14)
N, +RA — R A —Rg (bt —b)h]
X = p sAs scAs fb( f ) f , (6.54)
X
npu &= h > &R
1+ ’ ! ’
No +RA 1725 R Ry (0 b

Ryb+ 2R A N RybEr
(h-a)1-&) 1-&




Pacyer HeHTpaIbHO PACTAHYTHIX 3JIeMEHTOB

6.3.4 Pacuer mo NMpOYHOCTH CEUEHHH LEHTPAJIHHO PACTSHYTHIX JJIEMEHTOB CIIEIyeT NPOU3BOJIUTH
TOJIBKO JUIS ClTy4aeB KOMOMHHPOBAHHOTO apMHUpOBaHus (cM. 1. 4.1.2), u3 ycioBusi:

N < N, (6.56)

rae Nyt — mpemensHOe 3HAYCHHE IPOJNOJBHON pacTATHBAIOIIEH CHIIBI, KOTOPOE MOXET OBITh
BOCIPHHSITO DJIEMEHTOM.
3urauenne cwisl Ny ompeaessoT mo Gopmyie:

Nut = ReAstor » (6.57)

e As ot — TUIOMIAAb CEYEHUS BCEi MPOIOIBHON CTEPKHEBOW apMaTyphbI.
PacuyeTr BHEIEHTPEHHO PACTAHYTHIX 3JIEMEHTOB

6.3.5 Pacyer mo MPOYHOCTH MPSMOYTOJBHBIX HOPMANBHBIX CEUCHHH BHEILEHTPEHHO PACTSHYTHIX
cTaneuOpOOCTOHHBIX  JJEMEHTOB, TOJIBKO C KOMOMHHPOBAaHHBIM apMHPOBAaHHEM, CIELyeT
HPOU3BOAUTD B 3aBUCUMOCTH OT IIOJIOKEHHS IPOAOIBHOM CHIIbI N:

a) ecny mpononbHas cuiaa N IpuiIoKeHa MeXIy PaBHOACHCTBYIONIMMH YCHJIHMH B CTEPXKHEBOH
apmarype S u S' (puc. 6.8) — u3 ycioBuii:

Ne < My, (6.58)
Ne' < M'y, (6.59)

rie Ne u Ne' — ycuius OT BHEIIHUX Harpy3oK;
My 1 M'yy — TIpeiesIbHBIC YCHIIHS, KOTOPbIE MOXKET BOCIIPUHSTH CEYECHHE.
Yeunus My u M'y; onipenensiror o gopmynam:

M, = R.A (h—a—a’)+mRy,bh(0,5h—a) ; (6.60)
M/, = R.A (h—a—a’)+m,Ry,bh(0,5h—a’). (6.61)

3HaveHne Ko PHUIUCHTA YCIOBHs paboThI 73 B hopMyiax (6.60) u (6.61) npuHUMAaETCST paBHBIM:

0,9 mpu py, > 1 %;

0,8 mpu 0,8 < py, <1 %;

0,6 ipu 0,6 < g, < 0,8 %;

0,3 mpu 0,3 < py, < 0,6 %.

0) ecnu npogosbHas cuia N NpuiiokKeHa 3a npeaesiaMy PacCTOSHUS MEXKIY PaBHOICHCTBYIOMINMHE
yewnuit B apmarype S u S' (puc. 6.8) — u3 ycnosus (6.58), onpeeniss npeAeabHbIi MOMEHT M, 110
hopmyie:

My = Rbx(h—a—0,5x) + R Al (h—a —a’) ~mgR b (h — X) (h;zx—aj , (6.62)
IIpHU 9TOM BBICOTY C)KaTOM 30HEI X OIIPEACIIAIOT U3 YCIIOBUA

Ecnu monydeHHoe u3 pacuera (6.63) 3HaueHue x > Egh, To B hopmyiy (6.62) moacrasistoT x = &gh,
re Eg OMpeAeIsIIOT cortacHo 1. 6.2.15.
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a — MEeXIy paBHOACHCTBYIOIINMH yCWIINH B apmarype S u S'; 6 — 3a npezieaMu pacCTOSTHHS
MEXIy paBHOJCHCTBYIOIINMH YCHINHA B apmMatype S u S'; 1 — crep:kHeBast apmarypa

Pucynok 6.8 — Cxema yCUIHI 1 31II0pa HANIPSHKEHUN B CEYCHUH, HOPMAIBHOM K TIPOIOJIEHON OCH
BHEICHTPEHHO PACTSHYTOTO CTaNe(puOPOOCTOHHOTO IEMEHTA, TIPH €TO PacdeTe 10 MPOYHOCTH,

MIPU IPUIIOKEHUH MTPOJONBHOM crutbl N

6.4 PACUYET 110 IPOYHOCTH CTAJTE®@UBPOBETOHHBIX 3JIEMEHTOB
TP JEMCTBHUH ITOIMEPEYHbIX CHJI

OO01me moJI0KeHus

6.4.1 Pacuer mo mpouyHOoCcTH CTaneruOpPOOCTOHHBIX 3JIEMEHTOB IPU JACHCTBUH IONEPEYHBIX CHII
MPOM3BOMAT HA OCHOBE MOJEIH HAKIOHHBIX CEYCHHH.

ITpu pacuere Mo MOAETH HAKJIOHHBIX CEUYCHUH TOKHBI OBITH 00ECTIEYEHBI TPOYHOCTD JJIEMEHTA MO
M0JIOCE MEXIy HAaKIOHHBIMH CCUEHHSIMH M HAaKIOHHOMY CEUCHHIO Ha JICHCTBHE NOMEPEYHBIX CHII, a
TaKKe MPOYHOCTH M0 HAKIIOHHOMY CEYEHHIO Ha JICHCTBHE MOMEHTA.

[TpoyHOCTh MO HAKJIOHHOW IOJIOCE XapaKTepU3yeTCs MaKCHMAIbHBIM 3HAYCHHUEM IIOTIePEYHOM
CUJIBI, KOTOPO€ MOXKET OBITh BOCHPHUHATO HAKIOHHOW IOJIOCOW, HAaXOJAIICHCS TMOJA BO3JACHCTBHEM
CKUMAIOUIMX YCHJIMH BJOJb TIIOJIOCBI M PacTATMBAIOLUIMX YCWIMA OT TONEPEYHOH apMaTypbl,

nepeceKaroleil HakIoHHYI0 mojocy. [Ipu 3ToM mpouyHOCTH cTaneduOpoOeTOHa ONpEenessoT Mo
CONPOTHUBIICHHIO cTaseuOpoOeTOHa OCEBOMY C)KAaTHIO C YYETOM BIIMSIHUS CJIOXKHOTO HANpPSKEHHOTO
COCTOSIHMSI B HAKJIIOHHOH TI0JI0CE.

Pacuer o HaKJIOHHOMY CEUEHMIO Ha AEHCTBHE MONEPEYHBIX CUJI IPOU3BOIAT HA OCHOBE YPaBHEHHS
paBHOBECUSI BHEIIHUX WM BHYTPEHHUX IMONEPEYHBIX CHJI, ACHUCTBYIOIIMX B HAKIOHHOM CEYEHUH C
JJIMHOKM NPOEKLHMH aq Ha TPOJOJILHYIO OCh BJeMEHTa. BHyTpeHHHEe NONepedHble CHJbI BKIIOYAT



MOTNIEPEYHYIO CHIIy, BOCHPUHHMAeMylo cTane(puOpoOEeTOHOM B HAKJIOHHOM CEUSHHH, U IONEPEYHYIO
CHIIy, BOCIIPMHHUMAaeMyI0 IIe€peceKarollell HaKIOHHOE CEYeHHE MolepeuHol apMaTypoil. IIpu stom
MIOTIepEeYHbIe CHJIBI, BOCIIPUHUMAEMbIe CTane(prOpoOSTOHOM U IIONEPEYHON apMaTypOH, ONpeNessioT
M0 CONPOTHBJICHUSM CTaleuOpOOETOHA U IONEPEeYHON apMaTypbl PacTSDKEHHIO C YYETOM JJIHHBI
MPOEKIUH (; HAKIIOHHOTO CEYEHUSI.

Pacuer mo HAaKJIOHHOMY CEUYEHHIO Ha JeHCTBHE MOMEHTa INPOU3BOAAT Ha OCHOBE YpaBHEHHMS
paBHOBECHS] MOMEHTOB OT BHEIIHMX M BHYTPEHHHX CHJ, ACHCTBYIOIIMX B HAKIOHHOM CEUYCHHH C
JUIMHOM TIPOEKINH dq HAa TPOJONBHYI0 OCh 3J1eMEeHTa. MOMEHTBHl OT BHYTPEHHHX CHJI BKIIIOYAIOT
MOMEHT, BOCIIPHHHAMAaeMbIii CcTanepuOpoOETOHOM, MOMEHT, BOCIPHHHMAEMEIH MepeceKaromeit
HAaKJIOHHOE CEYEHHE NMPOJOJIBHON PacTSIHYTOW apMaTypoil, MOMEHT, BOCIIPUHUMAEMBIN MepeceKaroen
HaKJIOHHOE CEYEeHHUE INomepeyHod apmarypoil. Ilpu 3TOM  MOMEHTBHI, BOCIPUHUMAEMBbIE
cTaneuOpoOETOHOM, NPOAOIBHON ¥ IIONEPEeYHO apMaTypoil, ONPEneNsdioT IO CONPOTUBICHUSIM
IIPOJOJBHOM M IIONEPEYHOM apMaTypbl PacTSIKEHUIO C yYETOM JJIMHBI NPOEKLMU @q HAKIOHHOIO
CCUCHHS.

Pacuer CTaJ’le(l)l/lﬁpoﬁeTOHHLlX 3JIEMEHTOB I10 IMOJI0CE MEK/TY HAKJIOHHBIMHA CCUHCHUAMU

6.4.2 Pacuer m3rmbaeMBIX SIIEMEHTOB IO CTaleuOPOOETOHHON MOIOCe MEXKIY HAKIOHHBIMH
CCUYCHHUSAMH HPOU3BOAT U3 YCIOBHS:

Q <0,3pPrR by (6.64)

rac Q — IonepeyYHasd Cujia B HOpMaJIbHOM CCUCHUU DJICMCHTA,
(Pp1 — K0P PHUIHEHT, OTIpeeNIIeMBIN IO popMyIIe:

¢p; =1-0,01R,, (6.65)

rae 3HaueHus R, npuanMartotcs B Mlla,
(w1 — KOIPOHUIHEHT, OTIpeNeNIeMbIil IO hopMyJIe:

Ef
Pup =145y (6.66)
Eb

TIE M faw :vakriw7 (6.67)

3nauenus Ky, TpHHUMArOTCS 10 1. 6.2.13.
3HayeHne paBoii acT B hopmyie (6.64) npuanMarioT He Ooiee 1,3.

Pacuert cTanedpuOpo0eTOHHBIX 3J1eMEHTOB 110 HAKJIOHHBIM CeYeHHUSIM Ha JeiicTBHe
NornepeYHbIX CHJI

6.4.3 Pacuer usrudaempix ctaeyuOpOOCTOHHBIX FIEMEHTOB M0 HAKJIOHHOMY CEYCHUIO TIPU TOJIBKO
¢hubpoBoM apmupoBanuu (puc. 6.9, a) MPOU3BOAAT U3 YCIOBUS:

Q<Qg+Qy» (6.68)

rae Q — momepeynas CWia B HAKJIOHHOM CEUYEHHH C JUTMHON TPOEKIHMH dq Ha NPOIOIBHYIO OCh
JJIeMEeHTa, ompenensieMas OT BCEX BHEIIHHX CHJI, PACIIOJOXEHHBIX IO OJHY CTOPOHY OT
paccMaTpHBaeMOTrO HAKJIIOHHOTO CEYEHHs, NPU STOM YYHTHIBAIOT Hambojiee OIacHoe
3arpy’>keHUe B IIpefiesiaX HAaKJIOHHOTO CEUeHNUS;
Qg — momepeyHas cuja, BOCIPHHUMaeMas CTalieuOpOOSTOHOM CXKAaTOW 30HBI B HAKIOHHOM
CCUCHNH;
Qfpt — momepeyHast cuiia, BOCIpUHUMaeMas crtaneuOpoOeTOHOM pacTSHYTOH 30HBI B HAKIIOHHOM
CEUYCHHH.
3HaveHue monepeyHor cunbl Qp I M3rMOAaeMbIX W BHELEHTPEHHO CXKaThIX OJIEMEHTOB
orpezernsieTcst o popmyie:



0,75R g,bh?
R we— (6.69)
a, sin(90" - B)

rae Reyy — ompenensiercs 1o hopmyiam (6.5) u (6.7) ¢ 3ameHol B HUX KodhduimenTta Ko Ha Knw
(cm. 1. 6.2.13), onpenensiemsrii o Tabdmwie 6.2 Hacrosimero CII;

b 1 h — cooTBeTCTBEHHO IIMpPUHA U BBICOTA DIIEMEHTA B PACCUUTHIBAEMOM CEUCHHHU;

(lq — TIPOEKIM HAKIIOHHO! TPELIMHBI; YTOJI HAKJIOHA TPEIIUHBI IPHHUMAETCS PAaBHBIM 45°;

3 — yrous HaKIOHA BEPTHKAIBHOW OCH 3JIEMEHTa K BEPTUKAIIH.

3HaueHUe ToNepeuHoi Crutbl Qg ompeaensercs no Gopmye:

Qbt = iAq, (6.70)

sin(90° —B) ©71)

rae Q=

a)

a — nipu GpUOPOBOM apMHUPOBAHHNH; O — NPU KOMOMHHPOBAHHOM apMHUPOBAHUH

Pucynok 6.9 — Cxema ycunii mpu pacuere craneuOpoOETOHHBIX 3JIEMEHTOB 10 HAKIIOHHOMY
CEUEHUIO Ha JACHCTBHE MONEPEYHBIX CHII

6.4.4 Pacuer wu3rubaeMbix CTaeUOPOOCTOHHBIX JJIEMEHTOB MO HAKIOHHOMY CEUEHHIO MpHU
KOMOWHUPOBAaHHOM apMHUpPOBaHUH (puc. 6.9, 6) MPOU3BOIAT U3 YCIOBHS:

Q < Qm + Qpot + Qaw, (6.72)

rae Q, Qg 1 Qg — mpuHUMAarOTCs 10 11.6.4.3;



Qsw — momepeyHasl Cuia, BOCIIPUHMMAaeMasi IONepevyHOH apMaTypoll B HaKJIOHHOM
CEUEHUH.
[Momnepeunyto cuiry Qs onpeaenstoT mno popmyie:

Qsw = @swlswda, (6.73)

r7ie Psy — K03 HUIMEHT, TPUHUMaeMbIi paBHbIM 0,75;
Osw — YCHJIME B ITOIIEPEYHON apMaType Ha eAMHHMILY JJIMHBI 3JIeMEHTa, orpeersieMoe 1o Gopmyote:

Uy = R : (6.74)
SW

aq — TpUHUMAaeTcs 1o 1.6.4.3.

Pacuer cranepuOpo0eTOHHBIX 3J1eMEHTOB 110 HAKJIOHHBIM CeYeHHSIM Ha JielicTBMe MOMEHTOB

6.4.5 Pacuer craneduOpoOCTOHHBIX AIIEMEHTOB 10 HAKJIOHHBIM CEUCHUSM HA JCHCTBHE MOMEHTOB
(puc. 6.10) mPOU3BOAST U3 YCIOBUS:

M < M + Mgy + Mg, (6.75)

rae M — MOMEHT B HaKJIOHHOM CEYEHHM C JUIMHOM NMPOEKLUM dq Ha NPOJOJBbHYIO OCh 3JIEMEHTA,

ompenensieMblii  OT BCEX BHEIIHHX CHJI, PACIOJNIOXKEHHBIX MO0 OJHY CTOPOHY OT
paccMaTpuBaeMOro HAKJIOHHOTO CEYEHHs, OTHOCHTENIHbHO KOHIIA HAKJIOHHOTO CEYCHHMS
(touka (), TPOTHUBOIOJIOKHOTO KOHITy, y KOTOPOTO pacmojaraercs IpoBepseMas
IIPOJIOJIbHASL apMaTypa, UCIIBITHIBAIONIAS PACTSDKEHHE OT MOMEHTAa B HAKJIOHHOM CEUCHHHU;
IIPY 3TOM YYHUTHIBAIOT HanOoJIee OMaCHOE 3arpy>KeHHe B MTPeeIaX HAKIIOHHOTO CeUeHHUS;

Ms— MOMEHT, BOCHPMHHMMAEMBI IPOJOJBHOM CTEPKHEBOM apMaTypod, IepeceKaroleil
HaKJIOHHOE CEYEeHHE OTHOCHTENILHO MPOTHBOIOJIOKHOTO KOHIA HAKIIOHHOTO ce4eHHs (ToukKa
0);

Mg, — MOMEHT, BOCIPHUHMMAEMbI TONEPEYHOM CTEPKHEBOM apmarypoi, mepeceKaroueit
HaKJIOHHOE C€YEeHHE OTHOCHTEIIFHO MPOTHBOIIOJIOKHOTO KOHIAa HAKJIIOHHOTO ce4eHHs (ToukKa
0);

Mjiyt — MOMEHT, BOCIPHHHUMAaeMBbIi CcTaneuOpoOEeTOHOM, OTHOCHUTEIHHO IPOTHBOIIOIOKHOTO
KOHIIa HAKJIOHHOTO cedeHus (Touka 0).

MowmenT M; ompenersitot o popmye:

M = Ny Z, (6.76)

rae Ny — ycunme B MPOJONBHOM pacTSHyTOH apmarype, INpWHHMaeMoe paBHBIM RAg, 8 B 30HE
AHKEPOBKH — OMpeaessieMoe cormacHo . 8.3.22—8.3.32;
Z, — TUICYO BHYTPEHHEH Maphl CHJI, TOMycKaeTcsl mpuHUMaTth Zs = 0,9h.
MomeHT My, U1l TONepevyHO apMaTypbl, HOPMaJIBHON K IPOJOJIBHON OCH 3JI€MEHTa, ONPEACIISIOT
o opmyie:

Mgy = 0,5Qu a, (6.77)

rae Qg — yCHiIHe B IIONEPEYHO apMaType, IPUHAMAEMOE PABHBIM (gy &g,
Qsw — OTpenesisiioT 1o dopmyite (6.74), a 8, mpuHUMaroT B ipezenax ot 1,0h mgo 2,0h.
MomeHT My, onpeiesisaioT o Gopmyiie:

Mepe = 0,5Qmt ag, (6.78)

rae Qg — ompexensercs no 1. 6.4.3.

Pacuer mpou3BOAAT M HAKIOHHBIX CCUCHHA, PACIONOKEHHBIX MO JJIMHE JJIEMCHTAa Ha €ro
KOHIICBBIX y4YacTKaXx W B MeCTax OOphIBa MPOJONBEHONW apMaTypbl, IpU HanOoiee OMACHOM IHHE
MPOEKITNH HAKIIOHHOTO CEUCHUS &y, IPHHAMACMOH B YKa3aHHBIX BHIIIC MPEIeax.



Pucynok 6.10 — Cxema ycwnii mpu pacdeTe cTaaeGpuOpoOeTOHHBIX 3JIEMEHTOB IO HAKIIOHHOMY
CEUYEHHIO Ha JIeHCTBHE MOMEHTOB

JlomyckaeTrcst MpOU3BOIUTH pacueT HAKJIOHHBIX CE€UEHUH, MpuHUMas B ycioBuu (6.75) MmomeHT M B
HAKJIOHHOM CEYCHHHU TPH JUTHHE MPOEKIMHU dq Ha MPOJOIBHYIO OCh diieMeHTa paBHbIM 2,0h, a MOMEHT
Mg, — paBHBIM 0,50, h2.

IIpu oTCyTCTBHM IONEpEeUHON apMaTyphl pacueT HAaKJIOHHBIX CEYEHUH MPOU3BOIAT U3 YCIOBUS
(6.75), npuHuMas MOMEHT M B HaKJIOHHOM CEUYEHHHU TNPH JIMHE MPOEKIUH dq Ha MPOJOJIBHYIO OCh
anemMeHTa paBHbIM 2,0h, a MoMeHT My, — paBHBIM HYIIIO.

6.5 PACUET CTAJIE®@UBPOBETOHHBIX 9JIEMEHTOB HA MECTHOE C/KATHUE

6.5.1 Pacuer craneuOpOOETOHHBIX 3JEMEHTOB Ha MECTHOE CKaThe (CMATHE) MPOU3BOJT IMPU
JIEHCTBUU C)KUMAIOLIEH CHUJIBbI, IPUIIOKEHHOW Ha OIPaHUYECHHOM IUIOIIAaJ HOPMAJIBHO K MOBEPXHOCTU
cTanepuOpoOETOHHOTO 3jeMeHTa. [Ipr 3TOM YYHTHIBAIOT IIOBBIIICHHOE COMPOTUBJICHUE CHKATHIO
crameuOpobeToHa B Mpeaenax Trpy30BOd Iiomagd (IUIOMQAX CMATHSA) 332 CYeT OOBEMHOIO
HAMPSKCHHOTO  COCTOSHHS — CcTajneguOpoOeTOHAa IO TIPy30BOH  IUIOIIAABIO, 3aBHUCSIIEE OT
pacIosoKeHHs TPy30BOi IUIONIA M Ha TOBEPXHOCTH DJIEMEHTA.

[Tpn HanWyMM CEeT4aTOro apMHPOBAHUS B 30HE MECTHOTO CXKATHs YUYHMTBHIBAIOT JOTOJHUTEIHHOE
TOBBILIIEHUE COIPOTUBIICHHUS CKaTHIO cranepuOpoOeToHa mOJ TIpy30BOM IUIOMIQABI0 32 CYET
COMPOTHUBIICHHS] CTEPKHEBOU apMAaTYPBI.

Pacuer a1eMeHTOB Ha MecTHOe CkaTue npu (udpoBoMm apmupoBaHuu (cM. 1. 4.1.2) mpoU3BOIST
coryiacHo 1. 6.5.2, a mpu KOMOMHHPOBAaHHOM apMHPOBAHUN — COTIIAcHO TI. 6.5.3.

6.5.2 Pacuer seMeHTOB Ha MecTHOe cxxarue mpu GudbpoBoM apmupoBanuu (puc. 6.11) mpousBoast
U3 YCIIOBHS:

N <R, 1oc At loc » (6.79)

rae N — MecTHast cxuMaromias cujia OT BHEIIHEH HarpysKH;
Afp joc — TUIOILIA]b TPUIIOKEHUS CKMMAIOIIEH CHITBI (TUTOIAIb CMSITHS);
Rtploc — pacdeTHoe compoTHBIeHHE cTanepuOpoOeTOHa CXKATHIO TPH MECTHOM JAEHCTBUH
CKMMAIOIIEH CHIIBL;
y — K03 duinenT, npuHuMaeMslil paBHbIM 1,0 mpu paBHOMepHOM K 0,75 MpU HEPAaBHOMEPHOM
pacIpeieIeHU MECTHOI Harpy3KH IO TUTOIIAH CMSTHSL.
3urauenne Ry, Openensror no popmyne:

Ribloc = @ Rips (6.80)

r71e Qf, — KOIPPHUINEHT, OTIPENeIIeMBIH IO (popMyIIe:

¢ =08 [——, (6.81)




HO MIPUHUMAaeMblii He Oosee 2,5 u He meHee 1,0.

B dbopmyne (6.81):
Apmax — MaKCHMaJbHasl pacueTHAs IJIOIIA (b, YCTAHABIMBAEMAs 110 CICAYIOLIMM MpaBHIaM:

LEHTPBI TSHKECTH IIOIAACH Aty e U Aty max COBIANAIOT;
TPaHMIBl PacYETHOH IUIOMAMN Afymax OTCTOSNT OT KaXXIOW CTOPOHBI IUIomanu Agjoc Ha

PacCTOSHUN, pABHOM COOTBETCTBYIOIIEMY pa3Mepy dTHX CTOpoH (puc. 6.11).
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a — BIAJNH OT KpaeB JIeMEHTa; 6 — M0 BCEH MMPHUHE AIIEMEHTa; 8 — Y Kpas (Topla) dJIeMeHTa 1o
BCEH ero MMpHHE; 2 — Ha yIIIy JIEMEHTa; 0 — y OIHOTO Kpast JJIEMEHTa; € — BOJIN3U OHOTO Kpasi
aNeMeHTa; 1 — 3IIeMeHT, Ha KOTOpbIil JeCTBYeT MeCTHasl Harpy3Ka; 2 — IUIOLIa b CMSITUS A joc;
3 — MakcHMallbHasl pacueTHas IIoIanb Ammax; 4 — HEHTP THKECTH TUIOanen A joc M Aty maxs
5 — MUHHMMaJIbHasi 30Ha APMUPOBAHUS CETKAMU, IPU KOTOPO KOCBEHHOE apMHUPOBAHHE

YUUTHIBAETCS B pacyere

Pucynok 6.11 — CxeMsl UIs pacueTa 3JI€MEHTOB Ha MECTHOE CHKATHE
MIPU PaCOI0KEHUU MECTHOM HArPY3KH

6.5.3 Pacuer 25IeMEHTOB Ha MECTHOE C)KAaTHE NMPU HAIWYMH CETYATOrO apMHPOBAaHUSA (KOCBEHHOW
apMaTypsl) B BHJIE CBAPHBIX CETOK MIPOU3BOMAT U3 YCIIOBHS:

N < WRbs,IocAfb,loc ' (6.82)

rae Rpsjoc — MPUBEICHHOE C yYETOM CETYATOTO apMHPOBAHHS B 30HE MECTHOTO CXKATHS PaCueTHOE
CONPOTHBIICHHE CTaNePUOPOOETOHA CKATHUIO, OnpenessieMoe o Gopmye:

Rbs,loc = be,loc +2(Ps,xyRs,xy“s,xy . (6.83)
311ech Qs yxy — KOIPPUIUEHT, OTIPEISIIEMBIH 110 (POpMYyJIE:
Afb,loc,ef (6 84)

Afb,loc



Ao loc.ef — TUIOMIA]Ib, 3aKIFOYCHHAS BHYTPH KOHTYpa CETOK, CUMTas MO HMX KpailHUM CTEpXKHSIM |
npuHMaemMasi B hopmyite (6.84) He 60iee A max;
Rsxy — pacdeTHOE CONMPOTHBIICHHUE PACTIKCHHIO CTEPIKHEBON apMaTyphbl;
Hsxy — KOI(P(UIHMEHT ceTYaTOro apMUpOBaHHUs, ONpenesieMblit o hopmyJe:

n l, +n |
Hsxy = Aol _yAsy ! ; (6.85)
At joc,ef S

Ny, Asx, |x — YHCIIO CTEpXKHEH, TIOIAab CEUCHUS W JUTMHA CTEP)KHS CETKH, CUMTas B OCSIX KpalHHX
CTEp>KHEH, B HANIPaBJICHUH X;
Ny, 4sy, ly — TO e, B HanpaBieHuH Y;
S — IIar CeToK.
3raueHus Ry joc; Afbloc; W U N IpuHEMAIOT cormacHo 1. 6.5.2.
3HavyeHNe MECTHOW CIKMMAIOIIEH CHIIBI, BOCIIPUHIMAEMOE 3JIEMEHTOM C CETYaThIM apMHUPOBAHUEM
(mpaBas gacTth ycioBus 6.82), mpuHHMaT He Oojiee YABOSHHOTO 3HAUEHHSI MECTHON CIKHMAroIei
CHJIBI, BOCTIPHHUMAEMOTO JIEMEHTOM 03 CeT4aToro apMupOBaHus (IIpaBas 4acTh yCIoBHs 6.79).
CeruaToe apMUpOBAaHUE JODKHO OTBEYaTh KOHCTPYKTHUBHBIM TPeOOBaHUSM, IPUBEICHHBIM B
paznene 8.

6.6 PACUET CTAJIE®UBPOBETOHHBIX 2JIEMEHTOB HA ITIPOJABJIMBAHUE
OO01ue moJI0KEeHHUs

6.6.1 Pacuer Ha mpomaBNIMBaHWE MTPOW3BOIAT IS IUIOCKHX CTaNIe(hUOPOOSTOHHBIX 3JICMEHTOB
(uT) TpU AEWCTBUH Ha HUX (HOPMAJbHO K IUIOCKOCTH JJIEMEHTa) MECTHBIX, KOHIIEHTPHPOBAHHO
NPMIOKEHHBIX YCHINH — COCPENOTOYESHHBIX CHIIBI U H3THOAIOIIEro MOMEHTA.

Ilpm pacuere Ha TPONABIMBAHHE PAcCMATPHBAIOT  pPAcUETHOE IIONEPEYHOEe CedyeHHe,

h
pacIoI0KeHHOE BOKPYT 30HBI MEpEefadyn YCHIMN Ha 3JIEMEHT Ha PAaCCTOSHUH > HOPMaJIBHO K €0

NPOJOJIBLHON OCH, IO TMOBEPXHOCTH KOTOPOro AEHCTBYIOT KacaTelbHbIC YCHIIHSA OT COCPENOTOYCHHBIX
CHJIBI M H3rN0AIONEero MOMEHTA.

JleficTBylolyie KacaTenbHBIE YCHIMS IO IUIOLMIAJM PACYETHOTO MNOIEPEYHOTO CEUEHHS IOJDKHBI
OBITH BOCHPHUHATH CTAIe(PUOPOOSTOHOM C CONPOTHUBIEHHEM OCEBOMY pACTSDKEHHIO Rpy u

h
PACIONIOKEHHOH 10 00€ CTOPOHBI OT PAcYeTHOrO IIONEPEYHOr0 CEYEHHs Ha PACCTOSHUH >

TIOTIEPEYHOI CTEP)KHEBOI apMaTypo C CONPOTUBIICHHEM PACTSDKEHHUIO Ry,

IIpu  pmelicTBUM  COCPEJOTOYEHHOM  CHMJIBI  KacaTeldbHbIE  yCUIUS,  BOCIPUHUMAEMbIE
cTaneuOpoOETOHOM U CTEPKHEBOH apMaTypoil, MPHHUMAIOT PABHOMEPHO pacIpeIeIeHHBIMHU IO Beeit
IUTOIIa N PAcYEeTHOTO TONEPEeyHOro cedeHus. [Ipyn melcTBMM M3rHOArOmEero MOMEHTa KacaTellbHbIC
YCHJIUSI, BOCIIPUHHUMAEMbIe CTanehuOpoOECTOHOM U IMOMEPEYHON apMaTypoi, MPUHHMAIOT C YYETOM
Heynpyroil paboTsl cranedudpoOeToHa U CTEePKHEBOH apMaTyphl. JlomyckaeTcs KacaTelbHbIe YCUIIHUS,
BOCIIpUHMMaeMble  cTanepuOpoOETOHOM U CTEPIKHEBOW  apMarypoi, IpUHUMATh JIMHEHHO
M3MEHSIOIINMHUCS 110 JUIMHE PAcueTHOTO MONEPEYHOTO CEUSHUs] B HAPABICHUU JEHCTBHS MOMEHTA C
MaKCHMaJIbHBIMHA ~KacaTeJIbHbBIMH YCHJIHMSAMH TPOTHBOIOJOXHOTO 3HaKa Yy KpaeB pPacuyeTHOro
TIOTIEPEYHOT'0 CEUEHHSI B 9TOM HaIpaBJICHUH.

Pacuer Ha mponaBnMBaHKE MPU ASHCTBUU COCPEIOTOYCHHON CHIIBI IPH (HOPOBOM apMHUPOBAHUH
MPOM3BOMAT COMJIACHO M. 6.6.2, TpW JEHCTBHUM COCPEIOTOYCHHOW CHWIBI W KOMOWHHPOBAaHHOM
ApMHUPOBAaHUN — COTJIACHO II. 6.6.3, Ipu 1eHCTBUM COCPENOTOUCHHBIX CHIIBI, M3THOAIOIIETO MOMEHTA 1
(ubpoBOM apMHUpOBaHMM — COTJAcCHO 1. 6.6.4 W Tpm JEHCTBUM COCPEIOTOYCHHBIX CHUIBI,
M3ru0aroero MOMEHTa 1 KOMOMHHPOBAHHOM apMHPOBAHWU — COTJIACHO 1. 6.6.5.

PacueTHbIll KOHTYp ONEPEYHOrO CEYEHUS IPUHUMALOT:

MPH PaCIOJIOKEHUH IIION[AJKH ITepelavyd HArpy3KH BHYTPH INIOCKOTO DJIEMEHTAa — 3aMKHYTBIM U
PACIIONIOKEHHBIM BOKPYT IUIONIAIKH TIepefadn Harpy3ku (puc. 6.12, 6, 2);

MIPY PacIoNIOKEHUH TUIOLIAJIKH [Iepe/iaul Harpy3KH y Kpast WM yIia IUIOCKOTO 3JIEMEHTa — B BHJIC
JIBYX BapuUaHTOB: 3aMKHYTBIM M paclOJOXEHHBIM BOKPYT IUIOLIAJKH Iepelayd Harpy3kh |
HE3aMKHYTBIM, CJIEYIOIUM OT KpaeB INIOCKOro 31eMenTa (puc. 6.12, a, 6), B 3TOM Cily4ae yUUTHIBAIOT
HaMMEHBUIYI0 HECYIIyI0 CIIOCOOHOCTh INPH [BYX BapHaHTAaX PpACIOJOXKEHHUS pPacyeTHOro KOHTYpa
MIOTIEPEYHOT0 CEUCHMS.



IIpu nevictBuu MoMeHTa Mo, B MECTE IPHIIOKEHUS COCPEIOTOUYCHHON HATPY3KH MOJIOBHHY 3TOTO
MOMEHTA YYUTHIBAIOT MPU PACUeTe Ha MPOAABIMBAHKE, & IPYIYIO MOJIOBHHY YUUTHIBAIOT MPH Pacuere
M0 HOPMAJIBHBIM CEYCHHUSAM II0 IMUPHWHE CEUYCHHS, BKIIOYAIONIMM IIMPUHY IUIOMAAKH Iepeaadn
HATPY3KH U BBICOTY CEYCHUS ILIOCKOTO JIEMEHTA 10 00€ CTOPOHKI OT TUIOIIAAKH IIepeadd Harpy3KH.

[pu nmeiicTBUM COCPEIOTOUCHHBIX MOMEHTOB M CHJIBI B YCIOBHSX MPOYHOCTH COOTHOIICHHS MEXTY
JICHCTBYIOIIUMH  COCPEIOTOYCHHBIMH MOMEHTaMH M, yYHTHIBAEMBIMH MpPU [POJABIMBAHUU, U
npeaenbHbiME My IpUHUMAOT He 0oJiee COOTHOIICHHS MEXY ACHCTBYIOIIMM COCPEIOTOYCHHBIM
ycmmeM F u penensHBM Fy,
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a, 6 — TIOIIaKa IPUIOXKEHUs HArPYy3KHU y Kpas IIOCKOT0 JIeMEeHTa; 6 — TO XK€, BHYTPH
IUIOCKOTO JJIEMEHTA; 2 — IIPU KPECTOOOPa3HOM PAcIONOKEeHUH MOIepedHoil apMaTypsl; 1 — miomans
TIPUJIOKEHHUS HATPY3KHU; 2 — PACUETHBIH KOHTYP IIOTIEPEYHOr0 CEUEHNs; 2' — BTOPOH BapHaHT
PacIoNoKeHHs. PacueTHOTO KOHTYPa; 3 — IEHTP TSHKECTH PACUECTHOTO KOHTYpa (MECTO IepecedeHHs
oceii X; 1 Y;); 4 — HEHTP TSHKECTH IUIOIIAIKH TPHIIOKEHUS HArpy3KU (MECTO nepecedeHus oceid X u
Y); 5 — momepeunast apmaTypa; 6 — KOHTYp PacueTHOTO MOTIEPETHOT0 cedeHus 6e3 yuera B pacdyere
TIOTIePEYHON apMaTyphl; 7 — Tpymia (Kpaif) INIOCKOTO 3JIEeMEeHTa

Pucynox 6.12 — Cxema pacd4eTHBIX KOHTYPOB IIOIIEPEUHOTO CEUSHHS ITPU IPOIaBIMBAHUT



Pacuer cTaneudpodeTOHHBIX 3JIEMEHTOB HA MPOAABIUBAHUE MPH IeiCTBHI
COCPeN0TOYEHHOU CHJIbI

6.6.2 Pacuer s51eMEHTOB Ha ITPOJABJIMBAHUE TIPH JCUCTBUU COCPEIOTOYEHHOM CHIbI U (PUOpPOBOM
apMUPOBAHUM IPOU3BOJAT U3 YCIIOBHUSL:

F < Fiour, (6.86)
rie F — cocpeoToueHHas Cila OT BHEIIHEH HATPy3KH;

Ffp,uit — TIpenensHoe yCerire, BOCIpUHUMaeMoe cTane(udpoOeToHOM.
Yeumue Fy, i onipenensiot mo Gopmyire:

Feo.uit = Reot A, (6.87)

rae Ap — MUIOMIAZb PACYeTHOTO MOMEPEUHOTO CEUCHHUS, PACIOIOKEHHOro Ha paccrosaum 0,5h ot
TPaHUIBI TUIOIIAAN IPUIIOKEHUS COCPEeI0TOYeHHON cutbl F ¢ paboueii BeicoTol ceuenusi h

(puc. 6.13).
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1 — pacdeTHOE TIONIEpEYHOE CEUCHNE; 2 — KOHTYP PACUETHOTO IOINEPEYHOTO CEUCHUS;
3 — KOHTYp IUIOLIAJAKU IPUIIOKEHHS HATPY3KH

Pucynok 6.13 — Cxema 1is pacdera ctanehuOpoOSTOHHBIX IIEMEHTOB 0€3 TIONepEeTHOM
apMarypsbl Ha NIPOIABJIVBAHUE

[Tnomane Ag, onpeaenstor no Gopmyiie:
Agp = u0,5h, (6.88)
rie U — TIepuMeTp KOHTYpa PacueTHOTO TOMIEPEYHOTO CCUCHUS;
h — pabouas BbicOTa CeueHUsI.

6.6.3 Pacuer craneuOpOOETOHHBIX 3JIEMEHTOB NpPH KOMOWHMPOBAaHHOM apMHPOBAaHWM Ha
MIPOAaBIMBAHNE TIPH JIEHCTBUN COCPEIOTOUCHHON CHITEI (prc. 6.14) IpOU3BOIAT U3 yCIOBHUS:

F <Fmurt + Fswur, (6.89)

rne Fgyut — npenenbHoe ycuiine, BOCOpUHAMAEMOE TONIEPEYHOM apMaTypoi py MPOAaBIUBaHHUN;
Ffy,uit — TpenensHOe ycuiue, BOCIpPHHUMaeMoe cTajieduOpoOeToHOM, oIpeaenseMoe COrJIacHO



m 6.6.2.
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1 — pacueTHOe nmonepeyHoe ceueHue; 2 — KOHTYP PacueTHOTO IONEPEUHOr0 CEUEHHUS;
3 — rpaHMIBI 30HBI, B Ipe/iesiaX KOTOPBIX B pacyeTe yUUTHIBACTCS TIOTIepEeYHast apMaTypa;
4 — KOHTYp pacyeTHOTO MONEPEYHOro ceYeHHs 0e3 yyera B pacueTe NonepeyHoil apMaryphl;
5 — KOHTYp IUIOIIA/IKN TTPHUIIOKEHHS HarPY3KH

Pucynok 6.14 — Cxema nist pacuera cranepuOpoOETOHHBIX IUIUT ¢ BEPTHKAIBHONH PaBHOMEPHO
pacupeereHHON NOoNepevyHO apMaTypoi Ha IpOIaBIMBaHUE

Yeunue Fgy i, BOCHpPHHHMaeMO€ IIONEPEeYHON apMaTypoi, HOPMAajdbHON K MPOJOJIBHON OCH
JJIEMEHTa U PaCIOJOKEHHOM PpAaBHOMEPHO BJOJb KOHTypa pPacu€THOIO IIONEPEYHOIO CEYEHHS,
onpenessoT no hopmyJie:

Fswur = 0,80suU, (6.90)

r7ie U — nepruMeTp KOHTYpa pacdeTHOTO MONEPEeYHOr0 CEUEHHSI, OIPEIENIIEMbI COTrTacHo 1. 6.6.2;
Qsw — YCHJIME B TOIICPEYHON apMmarype Ha CJUHUILY JUTMHBI KOHTYpa PacdeTHOTO IONEpPEedHOr0
CCUCHHS, PACMOJIOKEHHOH B mpeaenax paccrosHus 0,5h mo obe cTopoHBI OT KOHTYypa
pacyeTHOro CedeHHs, OTpeensieMoe o popMyIe:



qSW = RSWASW y (691)

Sw

rae Agy — IDIONIAh CEYCHUS TOMEPEYHON apMaTyphl C IIAaroM Sy, PacHOJOXECHHOW B Tpeaenax
paccrosiaus 0,5h Mo 00e CTOPOHBI KOHTYpa pacyeTHOTO TOIEPEYHOTO CEYECHHs IO €To
MEPUMETPY.

[Ipu pacmonokeHUH MOTIEPEYHOI apMaTyphbl He PABHOMEPHO 10 KOHTYPY PacueTHOTO ITOIIEPEIHOTO
CEYeHHs, a COCPEIOTOUEHHO y OCel IUIOMAAKH Mepesadn Harpy3kd (KpectooOpa3sHoe pacHoiIoKeHHE
MOTIEPEYHON apMaTyphl) TEpUMETp KOHTypa H JUId TIONEepPeYHOW apMaTypsl MPUHUMAIOT I10
(hakTH4IeCKUM UIMHAM YYaCTKOB PACIIONIOKEHHS IMOIEepedHor apMatypsl Lg,x 1 Lgyy IO pacueTHOMY
KOHTYpY TpojaBinuBanus (puc. 6.12, 2).

3nauenue Fgr + Fgyyie mpuHUMatoT He Oonee 2Fg . Ilomepeunyro apmaTypy y4YHTBIBAIOT B
pacuere mipu Fg, g He MeHEE 0,25F ¢, yir.

3a rpaHUIeld pPACHOJOXKCHUS TOMCPEYHON apMaTyphl pacdyeT Ha MPOAABIUBAHHE MPOHU3BOIAT
coryacHo 1. 6.6.2, paccMaTpuBasl KOHTYp PacueTHOrO MOIEPEYHOro ceueHus Ha pacctosiauu 0,5h ot
TPaHUIIBI PACIIOJIOKEHUS MOTepedHoit apmMatypsl (puc. 6.14). I[Ipu cocpenoTOYCHHOM PaCIONOKCHUN
MOTIEPEYHON apMaTyphl IO OCAM IUIOMIANIKK TIepeNadyd Harpy3KH PacUCTHBIM KOHTYP MOIEPEYHOTO
cedeHns OeTOHA NPUHUMAIOT IO TUATOHANBHBEIM IJMHHUAM, CIEAYIOMIMM OT Kpas pPacHOIO0KCHHUS
ToTIepevHO# apMatypsl (puc. 6.12, 2).

[Tomepeunast apmarypa IOIDKHA YIOBIETBOPATH KOHCTPYKTHUBHBIM TPEOOBAaHHSM, MIPUBEICHHBIM B
paszgene 8.

Pacuer crajie¢udpo0eTOHHBIX 3/1eMEHTOB Ha NPOJAABJIMBAHUE NPU AeiiCTBUI
€OCPe0TOYeHHBIX CHJIbI H M3rH0AI0Iero MOMeHTa

6.6.4 Pacuer cranepuOpOOCTOHHBIX JJIEMEHTOB Ha IMPOJABIMBAHHUE NMPH COBMECTHOM JCHCTBHUH
COCPCIIOTOYCHHBIX CHJIBI M W3rHOArOIIEro MOMEHTa, TIpu (ubOpoBoM apmupoBanuu (puc. 6.13)
MPOM3BOJIAT U3 YCIOBHS:

F M o, (6.92)

I:fb,ult M fb,ult

rie F — cocpenoToueHHas cuna OT BHEIIHEH HArPY3KH;

M — cocpenoTodeHHBIH H3THOAONINI MOMEHT OT BHEUIHEW HArpy3KH, YUHTHIBAEMEBIH MpH
pacderte Ha npojaasnuBanue (1. 6.6.1);

Fto,uit 1 Mg yit — TIpeiesibHbIE COCPEIOTOUYCHHBIE CHJIa M M3TMOAIOIINiT MOMEHT, KOTOPbIe MOTYT OBITh
BOCIIPUHSATHI CTane(huOpoOETOHOM B PAcYeTHOM IONEPEYHOM CEYEHHH IpPH HUX
paslenbHOM JCHCTBUHU.

B craneduOpobeToHHOM Kapkace 3JaHUM C IUIOCKMMH IIEPEKPBITHAMH COCPEJOTOYECHHBIH
M3rudarommil MOMEHT M|, paBeH CyMMapHOMY H3rHOalolieMy MOMEHTY B CEYEHHSX BEpXHEH W
HIDKHEH KOJIOHH, MPUMBIKAIOIUX K NEPEKPBITHIO B pACCMaTPUBAEMOM Y31I€.

[penenpuyto cuiry Fg ¢ onpenenstoT coriacHo 1. 6.6.2.

[MpenenbHbIi H3rudaronii MOMEHT M, i OTIPEACIISIOT TI0 opmyore:

Mb it = Riot Wiy , (6.93)

rae Wfb — MOMCHT COHpOTI/IBHeHI/IH pacquHoro KOHTypa nonepequro CCUCHMUA, OHpe}IeJ’[ﬂeMBIﬁ
corjacHo 1. 6.6.6.
HpI/I ﬂeﬁCTBHH I/I3FI/I6aIOL[II/IX MOMCHTOB B llByX B3aUMHO HepHeH}lI/IKyHHpHBIX IIJIOCKOCTAX pacqu
MIPOU3BOJIAT U3 YCIIOBHS:

X

M
Fo M W <1, (6.94)

Ffb,ult M fox,ult M fby,ult

riae F, My M, — cocpel0TOUEHHBIE CHJIA U U3THOAIONE MOMEHTHI B HAMpaBJIeHUsIX oceit X u
Y, yuuThIBaeMble IpH pacyeTe Ha TpojasiuBaHue (m. 6.6.1), oT BHemiHei
Harpy3Ku;



Fiouttr Mtoxuit, Miby,uit — TIpefeNbHBIE  COCPENIOTOYEHHBIE CHNIA M H3THOAIONIME MOMEHTH B
HampaBieHusix oced X ® Y, KOTOpble MOTYT OBITh BOCIIPHHSTHI
cTanepudpoOETOHOM B paCUETHOM HOMEPEYHOM CCUCHHH IPH UX Pa3ieIbHOM
JICWCTBUH.

Ycumue Fg ¢ onpenenstoT cornacHo 1. 6.6.2.

Yeumust Mipyuir 1 Mipyyir OIPEAETSIOT COMIACHO YKA3aHUSAM, NPUBEACHHBIM BBILLIE, MPU AEHCTBUMU
MOMEHTa COOTBETCTBEHHO B INIOCKOCTH OCH X U B INIOCKOCTH OCH Y.

IIpu pacrmoyoKEHUH COCPEIOTOYCHHON CHIIBI BHELUCHTPEHHO OTHOCHUTEIBHO IIEHTPA TKECTH
KOHTYpa Pac4eTHOTO MOMEPEeYHOr0 CEUCHHs 3HAUYCHUsl M3TUOAIOIINX COCPEIOTOYCHHBIX MOMEHTOB OT
BHEIIHEH HAarpy3Kd OMNpEIeSIIOT € Y4eTOM JIOTOJHUTEILHOTO MOMEHTa OT BHEICHTPEHHOTO
MPUIOKEHUST COCPENOTOYCHHON CHJIBI OTHOCHUTEIBHO LIEHTPA TSDKECTH KOHTYpa pacueTHOTrO
MOTIEPEYHOI0 CCUCHUS.

6.6.5 Pacyer craneuOpOOETOHHBIX DJIEMEHTOB Ha MPOJABIMBAHWE MpPU  JIEHCTBUU
COCPEIIOTOYCHHBIX CHJIBI M U3THOAIOIIEr0 MOMEHTA MPpU KOMOMHHPOBAaHHOM apMHpoBaHuH (puc. 6.14)
MIPOU3BOJIAT U3 YCIIOBHS:

F M
+

<1, (6.95)
I:fb,ult + st,ult M fb,ult +M sw,ult

rne FuM-—mnon6.64;

Fbuit 1 Mgy uit — TIpeienbHBIE COCPETOTOYCHHBIE CHJIa M M3THOAIOINIT MOMEHT, KOTOPHIE MOTYT OBITH
BOCTIPHHATHI CTanepuOpoOETOHOM B pPACUCTHOM IIOIEPEYHOM CEUCHHH IIPH WX
pa3aenbHOM AEHCTBUN;

Fsw.uit @ Mgy yit — TIpeIeTbHBIE COCPEAOTOUCHHBIC CHJIa M M3THOAIOMNUH MOMEHT, KOTOPBIE MOTYT OBITh
BOCIIPHHATEHI IIOIIEPEUHON apMaTypoil IIPU UX pa3JeIbHOM JAEHCTBUH.
Yeunust Fey yit, Mipuit 1 Fow,uie OTIpeaensroT cornacHo ni. 6.6.3 u 6.6.4.
Yeunue Mgy i, BOCOpUHIMaeMOe TONEPeYHO apMaTypoif, HOpPMaJIbHON K IUIOCKOCTH AJIEMEHTa U
PacCIOJIOKEHHOH paBHOMEPHO BJIOJb KOHTYPa PACYETHOTO CECUCHUSI, OTPECIISIIOT 10 (hopMyIIe:

My uit = 0,805uWow, (6.96)

rae Jsy 1 Wy, — ompenenstoT coraacHo . 6.6.3 u 6.6.7.
[Ipu melicTBHHM COCPENOTOYCHHBIX HM3THOAONINX MOMEHTOB B JIBYX B3aUMHO IEPIICHAMKYISIPHBIX
TUTOCKOCTSIX pacyeT MPOU3BOIAT U3 YCIOBHS
F M M
+ X + y
I:fb,ult + st,ult M fox,ult + Mswx,ult M foy,ult +M

<1, (6.97)
swy,ult

e F, My u M, — cormacHo 1. 6.6.4;

Fioutt, Mioxuit @ Mtpy,uit — TIpeZieTbHBIE  COCPETOTOYEHHBIE CHIa M M3THOAIOIMe MOMEHTHI B
HampaBieHusix oced X W Y, KOTOpble MOTYT OBITh BOCHPHHSTHI
ctaiepuOpoOCTOHOM B PACYCTHOM IOMEPCYHOM CEUYCHHH TPH HX
pasnenabHOM JeMCTBUH;

Fsw.uty Mswxuit 1 Mgy uit — TIpEIETIbHBIE  COCPEOTOYEHHBIE CHJIA M M3rHOAroIde MOMEHTHl B
HanpasieHusx oceil X u Y, KOTOpble MOT'YT ObITh BOCIIPUHSTHI [TOMIEPEUHOM
apMaTypoi MpH UX pas3/ieibHOM JICHCTBHH.

VYemmus Fr ity Mipxuits Mipyut B Fswue omipenernstor cormacHo mit. 6.6.3 u 6.6.4. Yemmust Mgy gt 1
Mswy,ult OTIPEZIEIISIOT COTJIACHO PEKOMEHAIMSM, MMPUBEACHHBIM BBIIIC, MPHU JACHCTBUH H3rHOAIOIIEro
MOMEHTa COOTBETCTBEHHO B HAIIPABICHUN OCH X 1 ocH Y.

3uauenus Fupue + Fowun M + Mswut, Mot *Mswxuits Moyt + Mswy,ui B ycroBusix (6.95) u (6.97)
npuHuMaroT He 6ouee 2F i, 2Mp uit, 2Mioxuit, 2Mipy,uit COOTBETCTBEHHO.

HOHepeqHaﬂ apMaTypa JOJDKHA OTBEYaATh KOHCprKTI/IBHBIM Tpe6OBaHI/I${M, l'IpI/IBeZ[eHHBIM B
paznene 8.

6.6.6 B o0mem ciyuac 3HAYCHHUS MOMEHTA CONPOTHBICHHS PACUYETHOTO KOHTYpa
cranedudpodeToHa npu npoaaBiuBaHud Wiy, B HAlPaBJICHUSIX B3aMMHO HEPIIEHANKYISIPHBIX ocel X
u Y onpeAenstoT no Gopmyie:



ox(y)
max

1€ liox) — MOMEHT MHEPIMH PAacUeTHOTO KOHTYpa OTHOCHTEIBHO ocel Xi u Yi, MPOXOASIINX uepes3
€ro LeHTp TsKecTH (puc. 6.12);
Y(X)max — MaKCHMabHOE PACCTOSIHHE OT PACUETHOIO KOHTYPA JI0 €ro LICHTPa TSHKECTH.
3HavyeHre MOMEHTa WHEPUUH lfy(y) OMPEAEISIOT KaK CYMMY MOMEHTOB MHEPUHH ltyy(y)i OTAETBHBIX
Y4acTKOB PacuyeTHOI0 KOHTYpa MONEPEYHOI0 CEYEHUsI OTHOCUTENBHO [IEHTPATIBHBIX OCEH, MPOXOISIIUX
yepes HEHTP THKECTU PACUeTHOT0 KOHTYpa.
[MTono)xeHne EHTpa TSHKECTH PACUETHOTO KOHTYypa OTHOCHTENILHO BBIOPAHHON OCH OIIPEAEISIOT MO

hopmyme:

X(y)o _ ZLgiliyi)O , (6.99)

rzae Lj — mmHa oTaenpHOro y4acTka pacueTHOrO KOHTYPa;
Xi(vi)o — paccTosiHue OT IIEHTPOB TSHKECTH OTACIBHBIX YIACTKOB PACUSTHOTO KOHTYpA J0 BHIOPAHHBIX
oceil.

Jlist 3aMKHYTOTO THpPSIMOYTOJIBHOTO KOHTypa (puc. 6.12, 6, 2) ¢ amuHO# ywactkoB Ly m L, B
HampasieHun oced X W Y LEHTP THKECTH DPACIOJIOKEH B MeECTe IIepPeceueHrs] OCed CHUMMETPHU
KOHTYpa.

3HavyeHre MOMEHTa HHEPIUH PACYETHOTO KOHTYPa ONPEAEIAIOT 1Mo (hopMyIie:

Ioxny = loxna  loxes (6.100)

1€ lixe)1,2 — MOMEHT MHEpPLUM Y4acTKOB KOHTypa AauHOM L, u Ly oTHocurembHO oceit Yi u Xi,
COBMAJAIOIUX ¢ ocsiMH Y U X.
3naueHus 12 ompenensror no ¢opmynaam (6.101) u (6.102), npuHUMas YCIOBHO UIMPHHY
KaX/I0TO y4acTKa KOHTypa JuinHoH Ly u L, paBHOI eauHuIe:

LS
ocn =~ (6.101)
L toxcyyz = 0:5Ly 00 Loy - (6.102)
3naueHus Wiyy,) OIpenessioT no popmyie:
_ oy
Win(y) = m , (6.103)
unm Winety) = Ly Ly +% Ly (6.104)

JIyist HE3aMKHYTOTO PacyeTHOrO KOHTYPa, COCTOSILETO M3 TPEX MPSIMOJIMHEHHBIX YYaCTKOB JUTMHOMN
Ly u L, (puc. 6.12, g), Hamipumep, NpH PACHOTIOKEHUN IUIOMIAJKN MEepeaadd Harpy3KH (KOJOHHBI) y
Kpasl IUIOCKOTO 3JIEMEHTa (IUTUTHI MEPEKPBITHS), TIOJIOKEHNE [IEHTPa TSHKECTH PacueTHOro KOHTYpa B
HATPABJICHUHU OCH X ONPEICISIOT Mo GopMyIie:

2+l L
X, =X yx (6.105)
2L, +l,

a B HaIlpaBJICHUN OCH Y — IEHTP TSHKECTH PACTIONOKEH 10 OCH CHMMETPHH PACYETHOTO KOHTYPA.
3HaYeHHs MOMEHTAa MHEPIMHM PAaCYEeTHOrO0 KOHTYypa OTHOCHTENBHO LEHTPAIBHBIX Ooced Y; U X;
onpenessioT mo hopmyie (6.100).
3uaucHUs lqy 1 lipye OnpeaensoT mo Gopmyam:



13 L )2
Lz = Ly (L = %)%, (6.107)

3naueHus lgy; 1 Iy, onpenensior mo popmynam:

| oy =0,5L, L5 ; (6.108)
3
2712

3unauenus Wiy 1 Wy, onipenensiror no popmynam:

I fbx I fbx

Wiy =— 1 Wy =———; 6.110

fbx X fox Lx — %, ( )
214,

Wiy = L—y : (6.111)

ITpu pacuere NpUHIMAIOT HANMEHBIINE 3HAYCHUSI MOMEHTOB CONPOTUBICHUS Wipy.

JIng He3aMKHYTOTO pacyeTHOro KOHTYpa, COCTOSIIET0 U3 ABYX NMPSIMOJIMHEHHBIX Y4aCTKOB IJTHHON
L, u L, (puc. 6.12, a), HanpuMep, NpH PACIOIOKECHUHU IUIOMIAAKH IMepeJadyd Harpy3Ku (KOJOHHBI)
BOJM3M yIWla TUIOCKOTO JJieMEHTa (IUIMTHI MEPEKPBITHsI), MOJOKEHHE LEHTPAa THKECTH PacUueTHOTO
KOHTYpa B HalpaBJIieHUH oceld X 1 Y onpeaensioT 1o ¢popmyie:

2
Lnbyoo #0.5xy) (6.112)
L +Ly

Xo(yo) =

3HayeHHss MOMEHTAa WHEPIMH PAacYeTHOTO KOHTYypa OTHOCHTEIHHO LEHTPAIBHBIX oce Y; M X
ompenersioT o ¢popmynam (6.106) u (6.108).
3uaueHus |y 1 k)2 ONIpeaenstor mo Gopmynam:

L LY
Ifbxl:ﬁ"' LX(XO—%) ; (6.113)
Lz = Ly (L = %)% (6.114)
Lioys = Ly (Ly = ¥o) s (6.115)
K L\
| thy2 =ﬁ+ Ly[yo—?yJ : (6.116)
3uauenns Wy 1 Wy, onpenensror o popmyiam:
FYPLL L I (6.117)
o Xo Lx — X 1 .
I b I fb
Wy, =—2 — 6.118
oy Yo ! I-y Yo ( )

ITpu pacuere NprHUMAIOT HAaMMEHBIINE 3HAYCHUSI MOMEHTOB CONPOTUBICHUS Wipy 1 Wipy.
6.6.7 3HaueHHs T MOMEHTOB COIIPOTHBIICHHS IIONEPEUHOH apMaTyphl IpH NpoaaBauBaHUU Wy ) B
TOM Clly4ae, KOTAa IONepedHas apMaTypa pacloJoKeHa PaBHOMEPHO BIIOJb PACUCTHOTO KOHTYypa

. h
MMpoJAaBJIMBaHusA B MPEACiaX 30HbI, IPAHUIBI KOTOPOU OTCTOAT Ha PACCTOAHUU E B KaXKIYHO CTOPOHY

OT KOHTYpa MpOoIaBIBaHus crageduopodeToHa (puc. 6.14), IPUHAMAIOT PaBHBIMH COOTBETCTBYIOIIUM
3HadeHUAM Wip 1 Wipy.



IIpn pacnosioxeHUU IIONEPEeYHOH apMaTypbl B IUIOCKOM 3JIEMEHTE COCPELOTOYEHHO IO OCAM
IPy30BOH IIIOMIAJKH, HAIPUMEP, IO OCH KOJOHH (KPecTOOOpa3HOE PpacHOJIOKEHHE IMONepeuHOH
apMarypsl B EPEKPHITUN) MOMEHTHI CONPOTHUBIICHHS TTONIEPEYHON apMaTypbl ONPENEISIOT 10 TEM XKe
npaBWjiaM, 4YTO W MOMEHTHI COIPOTHUBIICHHS cTane@uOpoOeTOHa, NPUHHUMAsT COOTBETCTBYIOIIYIO
(hakTHYECKYIO JUIMHY OrPaHUYSHHOI'0 YYacTKa PACHOJIOKEHHUS MOIIEPEYHON apMaTyphl 10 pacyeTHOMY
KOHTYPY TIPOAaBIUBAHUSA Lgy U Ly (puc. 6.12, 2).

7 PACUET JIEMEHTOB CTAJIE®UBEPOBETOHHBLIX KOHCTPYKIUM 11O
MPEJEJBbHBIM COCTOSIHUSAM BTOPOM I'PYIIIIbI

7.1 OBIUE ITOJIOXKEHUSA

7.1.1 Pac4eTsI 1o peebHBIM COCTOSHUSIM BTOPOU TPYIIIB! BKIIFOYAIOT:

- pacyeT 1o PAaCKPHITHIO TPEIIUH;

- pacyeT 1o PacKpPhITUIO TPEIINH HOPMAJIBHBIX U HAKIIOHHBIX K POJOIGHON OCH 3JIEMEHTA;

- pacueT 1o aedopMarHsIM.

Pacuer 1o 3aKkpBITHIO TPEIUH 711 cTaneGprOpoOeTOHHBIX KOHCTPYKIMH HE TIPON3BOIUTCS.

7.1.2 Pacyer mo o0Opa3oBaHUIO TPEIIMH MPOM3BOMAAT JUI IPOBEPKH HEOOXOIMMOCTH pacdera Mo
PacKpBITHIO TPEUIMH, a TakKe Ul IPOBEPKH HEOOXOMMMOCTH YydeTa TPEIIMH MHpH pacdere 1o
nedopManusm.

7.1.3 Ilpu pacuere MmO IpeAENBHBEIM COCTOSHHSAM BTOPOW TPYNIIBI HArpy3Kd NPUHHMAIOT C
KO3 PHUIHIEHTOM HaJEeKHOCTH 10 Harpyske y; = 1,0.

7.2 PACYET CTAJIE®OUBPOBETOHHBIX JIEMEHTOB I10 PACKPBITUIO TPEILIUH
OO01mme mMoJI0KeHUs

7.2.1 Pacyer cranedrOpoOSTOHHBIX HJIEMEHTOB 110 PACKPHITHIO TPELIMH IPOU3BOIST B TEX CIIydasXx,
Korja cobrogaeTcs ycIoBHe:

M> Mcrc: (71)

rae M — n3rubaronuii MOMEHT OT BHEITHEH Harpy3KH OTHOCHTEIHHO OCH, HOPMAIBHOM K TIOCKOCTH
JEHCTBUS MOMEHTa WM IPOXOIAIIEH 4Yepe3 LEHTP TSHKECTH NPUBEACHHOIO MOINEPEYHOIO
CEYEHHUS DJIEMEHTA;
Mre — n3rHOatONMi  MOMEHT, BOCHPUHHUMAEMbIi HOpPMAalbHBIM CEYEHHEM D3JIEMEHTa IIpU
00pa30BaHUM TPEIIHH, ONpPEACIsIeMbIi cornacHo 1. 7.2.2.
s neHTpanbHO pPacTSIHYTBIX JJIEMEHTOB ULIMPUHY PAacKpbITHS TPEIIMH ONPEACISIIOT IIpU
COOJTIOIGHNH YCIIOBHSI:

N > Ny, (7.2)

rne N — mpogosibHOE pacTsIruBaroliee yCHiane OT BHEITHEW Harpy3KH;
Ncrc — TIPOIONBHOE paCTATHBAIONISE YCIUIHE, BOCIPHHAMAEeMOE JIIEMEHTOM IIPH 0Opa30oBaHUHU
TPELIHH, ONpeesieMoe COTIIacHo 1. 7.2.6.

7.2.2 Pacuer cTaneuOpPOOCTOHHBIX HIEMEHTOB IPOM3BOAAT [0 HENPOJODKHTEILHOMY U
MPOJOKUTEIIBHOMY PACKPBITHIO TPEIIHH.

HenpopomxurenbHoe pacKpbITHE TPELIMH OMPEACISIIOT OT COBMECTHOTO JIEUCTBUS MOCTOSTHHBIX U
BPEMEHHBIX (IVIUTENBHBIX W KPAaTKOBPEMEHHBIX) HArpy30K, NPOJODKUTENIFHOE — TONBKO OT
MOCTOSIHHBIX ¥ BPEMEHHBIX JJIMTENbHBIX HArpy30K (1. 4.2.4).

7.2.3 Pacyer 1o pacKphITHIO TPEUIMH MPOU3BOIAT U3 YCIOBHSL:

Aere < acrc,ultx (73)

TJIC .. — IIAPHUHA PACKPBITHA TPEIIWH OT ACHCTBYS BHEIIHEH HArpy3KH, ONpeaessieMas COTJIACHO IIT.
7.2.4,72.7u7.2.10;
Acreult — MPEICITBHO JOMYCTUMAsE IMPUHA PACKPBITUS TPEIIUH.
3HAYCHHS Ayt TPUHUMATOT 110 Tabmmie 4. 1.
7.2.4 1llupuHy pacKpbITHS TPEUIMH d . ONMPEACISIOT UCXO/S U3 B3aMMHBIX CMEIICHUN PaCTSIHYTOU
apMatypbl ¥ 6eTOHA M0 00€ CTOPOHBI TPEIIMHBI HAa YPOBHE OCH apMaTyphl H IPUHUMAIOT:



IIpyu OPOAOJIKUTECIIBHOM PACKPBLITUU
acrc = acrc.l; (74)
IIpyu HEMIPOAOJLZKUTCIIBHOM PACKPBITUA

Aere = acrc,l + acrc,Z - acl’c,?n (75)

THE 8cre1 — IIMPUHA PACKPBITHA TPEIMH OT TPOAOJDKUTEIBHOIO AEHCTBUS TIOCTOSIHHBIX U
BPEMEHHBIX UTUTEIbHBIX HArpy30K;

Qercp — IIUPUHA PACKPBITHA TPEUIMH OT HETPOAOJDKUTENBHOIO JEHCTBUS IIOCTOSHHBIX U

BPEMEHHBIX (IVTUTEIBHBIX U KPaTKOBPEMEHHBIX) Harpy30K;

Qcre3 — WIUPUHA PACKPBITHSA TPEIIMH OT HEMPOJOIDKUTEIBHOTO JeHCTBHS MOCTOSHHBIX U
BPEMEHHBIX JUIUTEJIBHBIX HAarpy30K.

3HAYCHUS dere1, Qere2 U dere3 OTPENENAIOT C YUETOM BIHSHUS MPOJOJDKUTENIBHOCTU AECUCTBUS

COOTBETCTBYIOIIEH HAarpy3Ku.

OnpenesieHne MOMeHTa 00pa30BaHUsI TPEIIMH, HOPMAJIbHBIX K MPOAOJIbLHON OCH JIEMeHTa
7.2.5 MomeHT TpeuiuHoo0pazoBanust M, . s ctanehuOpoOETOHHBIX 3JIEMEHTOB ONPECISIOT 10
thopmye:
JUIS QJIEMEHTOB Oe3 IpeIBapUTEIbHOTO HAIPSHKEHNS apMaTyphL:
Mere = Wit Rt sers (7.6)
JUIS TIpEJIBApUTENBHO HANPSHKEHHBIX 3JIEMEHTOB:

Mere = Wt Rigser £ My, (7.7)

rae Wy — MOMEHT CONPOTHBIEHMS JUIsi KpailHEro pacTAHYTOTO BOJIOKHA CEYEHHsS C Y4YETOM
Heynpyrux nedopmanuii pacTsiHyTOro 6€TOHa, ONpenensercs 1mo Gopmyire:

C 2l ol ol gy)
.=
P h—x

W + Syt (7.8)

rae lpe, ltcy ¥ Iy — MOMEHTBI MHEpHIUU CXKaToOM 30HBI OETOHA, IUIoMmaneidl cedeHus QuOPOBOW WK
(buOpOBOIT M CTEPIKHEBOW apMaTyphI, PACIIONIOKEHHON COOTBETCTBEHHO B CIKATOMN
W PaCTSHYTOH 30HAX CEUYCHUS OTHOCUTEIBHO HYJICBOW JINHUM,
Spt — CTaTHYECKUA MOMEHT ILIOMIAN CEUCHHUS PACTIHYTON 30HBI O€TOHA OTHOCHUTEIHHO
HYJIEBOW JIMHUY;
O — OTHOIIIEHHE MOJyJIel ynpyrocTr ¢puOpoBoii apmarypsl E; 1 6erona Ey,.
[MomoxxeHne HyIEBOH JTUHAN OIIPEIEIIETCS o GopMyIe:

h—x
Sbc"'afsfcl_afsftl:%’ (7.9)

7€ She, Ste1 M Sy — CTAaTUUECKHE MOMEHTHI IUIOIIA/ICH CeYeHMsl cXaTol 30HBI OETOHa, IUIONIajeH
ceueHus: (hubpoBoit wim GUOPOBON U CTEPKHEBOH apMaTyphl, PACIIOJIOKECHHON B
CXKaTOW M pacTAHYTOM 30HAX CEYEHUSI OTHOCUTENILHO HYJIEBOW JIMHUY;
Apt — TUIOLIAh CEUCHHUS PACTIHYTOTO OETOHA,;
h — BrIcOTa CeueHust HeMeHTa.
3nauenue M, B popmyine (7.7) onpenensiercs no Gopmyoie:

My = P(eqr + 1), (7.10)

riae M, — MoMeHT ycunuss N, OTHOCHTENBHO OCH, MapajenbHOH HyleBOM JMHHMH U NPOXOJIeH
yepe3 SAPOBYIO TOYKY, HanOoJee YIOANCHHYIO OT PACTSHYTOH 30HBI, TPEIIMHOCTOHKOCTH

KOTOPOil Hy’>KHO OTIPEACIUTh.
B ¢opmyne (7.7) 3HaK «+» cieqyeT NPUHMMATh, KOTJA HANpaBlI€HHE MOMEHTOB Mcc M M,



MIPOTUBOIOJIOKHBI, 3HAK «—» — KOT'/Ia HAIIPABJICHHUS COBIIAIAIOT.
3uaueHus gy, lw, St1 ¥ Spu BeIUHCHSIOTCS ¢ KO03dduimentamu GuOpPOBOro apMHUPOBAHUS IO
TIOMIAH [ia, ta M Hfaw, OTIPEIETSEMBIMH 10 GOPMYJIAM:

Hlfa = levf I(rﬁf Kan ; (7.11)
Hta :vafkgn‘ Kan 5 (7.12)
Hfaw = vawkozrwkan . (7.13)

KoaddurmeHtst Ky, Korf 1 Korw, YIUTBIBaOIIHE OpHEHTAINIO (GHOD B MOJKAX U pedpe, I TABPOBBIX
U IByTaBPOBBIX CEUEHHUH NPUHUMAIOTCA 0 Tabu. 6.1 1 6.2.
3nauenue Koddduinenta Ky, onpeaensercs mo hopmyie:

|
Ky =1—ﬁ%; (7.14)
f

rae  lian — anmnHa 3agenxu GuOpsI B OeTOHE, ONMpeAeNsIeTcs COraacHo 1. 6.2.6;
lf— muHa GubpsI;
M wn M. — n3rubaromme MoMeHTH (11. 7.2.1);
Mjim — pacdeTHBIi M3rUOAIONIM MOMEHT (M3 pacdeTa IO TPEAETbHBIM COCTOSIHHUSM IEpBOU
TPYTIIIE).
7.2.6 Ycunue Ng ipu 00pa3oBaHUM TPELIMH B IIEHTPAIBHO PACTSIHYTHIX 3JEMEHTaX OMpPEACISIOT
o opmyIie:

Nere = Ared Rotsers (7.15)
31€Ch Ared — IJiomaab IpUBEACHHOIO MMONEPEYHOT0 CEYCHU DJIEMEHTA, OIIpeAcsieMas 1o (bOpMyJ'Iei
Ared = Ap + 0As + 0A'; (7.16)

rae Ay, As, A's — TITomanp MONepevHoro CEUeHHUsT COOTBETCTBEHHO OETOHA, PAaCTSIHYTOW M CIKATOH
CTEPIKHEBOI apMaTyphl;
0. — KO3 UIMEHT MPUBEICHIS apMaTyphl K OETOHY, OTIPENeIIeMbIi IO (hopMyIIe:

=3
Eb

Pacuer nmo PACKPBLITHIO TPEIIUH, HOPMAJIBHBIX K HpOlIOJILHOﬁ OCH JJICMCHTA

7.2.7 lllupuHy pacKpbITUSI TPELIHH dgr; (MM), HOPMAIBHBIX K TPOJOJIBHOM OCH JJIEMEHTa, MpU
KOMOMHHUPOBAHHOM apMHUPOBaHHUHU CIIEIyeT ONPENeIsiTh o popMmyJie:

Ot
a'crc = 6(Pllrlflnred E_ 20(3: 5— Mred )ﬁd f,red » (7-17)
f

rac o — KOZ)(l)(l)I/IHI/IeHT, HpI/IHI/IMaeMHﬁ PaBHBIM JJIs 3JICMCHTOB:

M3rH0ACMBIX U BHEIEHTPEHHO COKATBIX. ..+ v vtnensereneneenenensaaneens 1,0;
PACTSIHYTBIX. .. .vvenveerieeeeneeeeeenreseenseeseenesesnennenneneeneeneeneeneeneenes 1,25

(p1 — K03 purIHeHT, TPUHIMAEMBIH paBHBIM IIPH YYETE:

KPaTKOBPEMEHHBIX Harpy30K U HEMIPOJOIKUTEIBHOTO
JICHCTBUS MOCTOSHHBIX M JUTUTEIBHBIX HATPY3OK. ...veuveneeneeeerveneennn s 1,00;



MHOTOKPATHO TIOBTOPSIIOIICHCS HATPY3KH, a TAKXKE MPOIOIDKUTECIHLHOTO

JICHCTBUS MOCTOSTHHBIX M JUTUTEIBHBIX HATPY30K Ul KOHCTPYKIHUI U3 OeToHa:
TSKEIIOTO.. PPN 1=10 5
MeJ‘IKOSCpHI/ICTOFO rpynnm A ........................................ 1,75;

Nr — KO3QHUIMEHT, y4YHUTHIBAIOWIMK BIUsAHME (UOPOBOrO aAPMHUPOBAHHS,
bopmye:

3naucHue K03 duUIMeHTa M onpeaesseTcs mo Gopmyie:

1
4Odf red (M 1 +5HLs)
HfaA

+1

onpenenseMblii 1o

(7.18)

(7.19)

rie A — Wiomanb IOMEePEeYHOr0  CeUeHHs  DJIeMEHTa, MM2, TPEIUHOCTORKOCTE ~ KOTOPOTO

OIIPEAECIIACTCS,

TNred — MPUBEACHHBIN KO3()(DUITMSHT apMUPOBAHHUSA, OMIPEAEIIAEMBIH 10 GopMyIre:

N 2M faw T MsMs
MNred =—
M faw + Hg

7€ M, — KO3 PUIHUEHT, IPUHUMAEMBIH 17151 GHOPHI:

pe3anHo# u3 nucta Mapku FIBREX, BLInyCKaeMoﬁ no TY 0991-123-53832025,

PaBHBIM............. e 1,2;
d)pe3epOBaHHOM u3 CJ'[H60B anycxaemon o TY 0882 193 46854090
PaBHBIM............... . 1,05

py6neH0H U3 CTaJbHON HpOBOHOKI/I BLIHyCKaeMOI/I o TY 1211 205 46854090
PaBHBIM:

st pubpet Mapkun XEHJIMKC HENDIX.....oooooiiiiie e 1,03

st puopsr Mapku @UBEKC FIBAX 1/50......ccvivviniinnnnniiiiiiie. 1,05

quist puopbl Mapkn DUBEKC FIBAX 1,3/50.....cciiiiiieeeiiieeiieecieeenn. 1,05

st puopser mapkun TBUHOJIOT TWINFLAT.. 1,2;

st pudpst Mapkn MUKCAPM MIXARM.....ccooiiiiiiiiiiiii 1,3
Utaw — ompenessiercst o dopmyne (7.13) m. 7.2.5;

s — K03 PHUINEHT, TPUHIMAEMBIN IS CTEPKHEBOH apMaTyphI:
TOPAYCKATAHON IEPHOAUICCKOTO TIPOMHIIT «ovvnvevenrrerenesereneetenaneanenenenseneanns 1,0;
ropsAYeKaTaHOH TNIAAKOM. ............. e 1,3
XOJIOMHOTSHYTOH nepno;mqecxoro Hpoqmn;{ T KQHATOB. ..c.veveveeneeneeneeneeneensenressesneenes 1,2;
XOJIOTHOTSHYTOM THAIKOM]. .c..veutiieentienieniet et eeeieeieeieeneeiennennenneeneeneeneenenenn LAS

(7.20)

Oj — YCIIOBHBIE HaNpsDKEHUS B KpalHEM pacTSHYTOM BOJIOKHE WJIM MpPUpAlCHUE HAMPSHKEHUH OT
JCUCTBHS BHEIIHEH Harpy3ku (IIpM HaJW4YMM  TIPEBApUTEIBHOTO  HAIPSDKEHHMS),

onpenensemoe 1o 1. 5.4.5 nacrosiero CII;
E; — Momynp ynpyroctu cransHoi ¢pubpoBoii apmatypsl, cM. 1. 5.2.5;

Lred — MPHMBEJEHHBIH KOI(QOULUMEHT apMMPOBaHMA MO IUIOMIAAW CEYEHMs, OINpEJeIseMblil Mo

¢bopmyme:

Mred = Htaw t Mg,

Ho He Oosee 0,02;

f reg — TIPUBEICHHBIH AHAMETP UCIIONB3YEMOM (GHOPBI, ONpeIeIsIeTCst COTIacHo 1. 6.2.6;
Oreg — TpUBECHHBIN qraMeTp GUOPOBOI M CTEPIKHEBOM apMaTypbl, OnpeessieMoi mo hopmyiie:



2 2
_ df,redp-faw"'ds“s

Oreg = . (7.21)
" df,red“faw"’ds“s
7.2.8 HampsbxeHue Gy ceyeT OnpeaeisaTh:
B I[EHTPAJILHO PACTAHYTHIX 3JIEMEHTaX 10 (popmyrie:
N-P
o = , (7.22)
HtaPy

rae P — ycunue npeaBapUTeNIbHOTO HAPSDKEHHS C Y4eTOM BCEX HOTEph;
Ap — momnmans ceueHns craaeguopodbeTona;
fa — KOX(PHUIHEHT MPUBEISHHOTO apMHUPOBAHUS TI0 IIJIOMIA T, OTIPEAEISIEMBIH 10 (hopMyJIe:

2.
Hia =HpkKe

T/ Ly — HPOUEHT PUOPOBOr0 apMUPOBAHUS IO OOBEMY COTIIACHO TI. 5.2.2;
Kor — KO3((uIMEHT, IPHHAMAEMBIH 110 Tabu. 6.1;
U M3rH0aeMbIX, BHELEHTPEHHO CXKATBIX WM BHEIEHTPEHHO PACTSIHYTBIX JJIEMEHTOB — IO
MpaBUJIaM CTPOUTENIBHOW MEXaHUKH KaK JJis yIpyroro Telna.
B pacuere o; OKHO paccMaTpuBaThCs CEYEHHE, NIPUBEICHHOE K HKBHBAJICHTHOMY CTAIBHOMY
cedeHuto (puc. 7.1) ¢ equHoOM ynpyroi xapakTepucTukoil. B pacTsHyTOl 30HE K CTaJIFHOMY CEUEHHIO
NPUBOJSIT TOJILKO (PUOPOBYIO M CTEPIKHEBYIO apMaTypy C SKBHBAJICHTHOM ILIOIIA/IBIO CEUYEHHsS, a B

CKaToOH 30He — apMarypy M OETOH C SKBHMBAJIECHTHHIMH IUIOMIAJISMH CEYEHHs, NMPHUBEIEHHBIMU K
. E, E,
($ubposoii apMaType pu o,; = E oy = E.
f f

a)

a — cedeHne cTaneuOpoOETOHHOTO IEMEHTa; O — CEUCHHE, IPUBEICHHOE K CTAILHOMY;
1 — crepxHeBas apMaTypa

Pucynok 7.1 — Cxema nipuBeIeHHUS CeUCHUS cTane(uOPOOSTOHHBIX HIIEMEHTOB K CTATEHOMY

3HaueHNE Gf OIPEEIIIeTCs:
JUTSE N3THOAEMBIX DIIEMEHTOB T10 (popMyIie:

M -—P(e, +r)

(7.23)
Wfl

Gt

TZIe ecr — IKCIICHTPUCUTET MPUIIOKEHHUS CHIIBI P OTHOCHUTENBHO IIEHTPA TSHKECTH CEYEeHUS DJIEMEHTA,
I — paccTosiHUE OT SIIPOBOM TOYKH, OJIFKaWIIeH K C)KaTOM IpaHy CEYEHUS;
JUIsl BHELICHTPEHHO CXKATBIX Y BHEIIGHTPEHHO PACTAHYTHIX JIEMEHTOB 110 (hopMmyJie:



oy = Niot (€ ot 1) , (7.24)
Wiy

rie Nyt — paBHOIEHCTBYOIIAS TPOI0abHOM criibl N ¥ yCHiIHs peBapuTeIbHOTO 00KaTHs P;
€c.tot — IKCIHEHTPUCHUTET YCHITUS Nyt OTHOCHTENILHO IISHTPA TAKECTH CCUCHUS.
B dopmynax (7.23) u (7.24):
Wi, — MOMEHT CONPOTHBIICHUS, TPUBEACHHOTO K CTAJbHOMY CCUCHHIO, OIpPECIIeTCS II0
bopmyne:

|
Wi =—15 (7.25)

rze lyy — MOMEHT WHepIMH CE4YeHHs, IPHUBEACHHOTO K OSKBHUBAJICHTHOMY CTAJIbHOMY CEYEHHIO,
OTHOCHTEJIFHO €0 IIEHTPa TSKECTH;
Y. — paccTosHUE OT IIEHTpa TSHKECTH CEUCHHs, NMPHUBEACHHOTO K CTAJbHOMY, 1O PACTSIHYTON
TpaHH CEYCHHUSL.

B ¢opmyne (7.24) 3HaK «MHHYC» MPUHUMAETCS TPH BHELEHTPEHHOM CXKaTHH, a 3HAK «ILIIOC» —
IIPU BHELICHTPEHHOM PACTSKCHUH.

7.2.9 [lnsg SneMEHTOB, K TPEUIMHOCTOMKOCTH KOTOPBIX TMPENbSIBISIOTCS TpeOOBaHUs BTOPOM
KaTeropun, mMHrpUuHa HEOPOAOJDKUTEIBHOI'O0 PACKPBITHA TPCUIMH OHNPEACTIACTCA KaK CyMMa IIHPHUHBL
PacCKpbITUA OT MPOAOLKUTCIBHOIO I[CflCTBI/IS[ MOCTOAHHBIX W MJIMTCIIBHBIX HArpy30K W MNpHUpaliCHUA
HIMPUHBL PACKpPbITUS OT JAEHCTBHS KpaTKOBpeMEHHOW Harpysku. lllupuHa mHIpomomKUTEeIsHOrO
PaCKpBITUS TPEIUH 3aBUCUT OT NPOJOKUTENLHOCTH ACHCTBUSA TIOCTOSHHBIX U IIUTENBHBIX HarPy30K.

Pacuer no PACKPLITHIO TPCIIUH, HAKJIOHHBIX K l'[pOI[O.]'IbHOﬁ OCH JJIEMEHTA

7.2.10 lupuHa pacKpbITHS TPEIIUH, HAKIOHHBIX K IPOJOIBHOH OCH M3rHOaeMBIX JICMEHTOB, IIPH
CETYaTOM ¥ KOMOMHUPOBAHHOM apMHUPOBAHHUHU OMpeAesieTcs o Gopmye:

2
crc (Plkl(h +30df red) e k_22 ' (7-26)
faw f
rae ¢ — KodpUIIeHT ToT Xe, 9To ¥ B 1. 7.2.7;
k; — k03 dHIUEHT, BEIYHCIIAEMBbIH 1151 HUOPHI:
pe3anHoit u3 mucta Mapku FIBREX, Beimyckaemoit mo TY 0991-123-53832025,
o popmyre............... ... (25 - 14001145, 103,
q)pe3epOBaHH0H u3 cnﬂ6OB BLIHYCI(EIGMOI/I o TV 0882 193 46854090
10 GOPMYIIC. ....c.vevvnees .. .. (20 - 1400p11,,) 10;
pyOseHoi U3 cTabHOM HpOBOJ‘IOKI/I BLIr[yCKaeMOH o TY 1211 205 46854090
o opmyre:

Ut GUOPBI MapoK
XEHIMKC HENDIX, ®UBEKC FIBAX 1/50 1 ®UBEKC FIBAX 1,3/50 .. (20 - 1400¢2,)10;
Ut GUOPBI MapKH

TBUH®JIOT TWINFLAT ..o (25 - 1400p152y) 10;
Ut GUOPBI MapKH
MUKCAPM MIXARM. ..o (30 - 1400142, 10%;

Nn — K03 duIment ToT xe, 9to u B 1.7.2.7;
_ 2
Haw = KKy

rae K, — xoaddumment, mpuHIMaeMsiii o tabi. 6.2;
Of reg — TIPUBEICHHBIN THAMETP UCIIONB3YeMOM (GHOPBI, coryacHo 1. 6.2.6;
E¢ — Monynb ynpyroctu (GuOpbI, IpUHAMAaEMBbIH COTJIACHO I1. 5.2.5;



Q P
k, = -0,25—, 7.27
2 byt A (720

rae Q — HambonpIasi TomepeyHas CHiia Ha pPaccMaTPHUBaeMOM YYacTKE [UIMHBI 3JEMEHTa OT
JIEHCTBYIONICH HAIPy3KH;
P — ycunue npeBapuTebHOrO HAMPSDKEHUS ¢ YIETOM BCEX MOTEPD;
Apc — IIIOIAAb CEYEHHS CIKATOM 30HBI OETOHA.

7.3 PACUET JIEMEHTOB CTAJIE®UBPOBETOHHbIX KOHCTPYKIIUI
O JE®@OPMALIUAM

OO01mme mMoJI0KeHUs

7.3.1 Pacyer sneMeHTOB cTane(uOPOOCTOHHBIX KOHCTPYKIMHA 1O Ae(opMaIusM MPOU3BOIAT C
YUETOM DKCIUTyaTallHOHHBIX TPEOOBaHUH, IPEIBSIBISIEMBIX K KOHCTPYKIIUSIM.

Pacuer no nedopmanusm cieayet NpOU3BOIUTE Ha JIeHCTBHUE:

MIOCTOSTHHBIX, BPEMEHHBIX JUIMTEIBHBIX W KPaTKOBPEMEHHBIX HArpy3ok (4.2.4) mpu orpaHWYeHHH
nedopmanuii TeXHOIOTHYECKUMH WM KOHCTPYKTHBHBIMHU TPEOOBaHUSIMH;

MOCTOSTHHBIX ¥ BPEMEHHBIX JUTUTENIBHBIX HArpy30K IPH OrPaHUYeHHUN Ae(OpMaIi 3CTETHIECKUMHA
TpeOOBaHUSIMIL.

7.3.2 lebopmanuu (poruObl, Yribl TOBOPOTA) 3JIEMEHTOB CTane()uOpPOOETOHHBIX KOHCTPYKIMNA
BBIYHCIIAIOT 110 (pOpMysIaM CTPOUTENbHON MEXaHUKH, OIPENEIIsis BXOMINE B HUX 3HAUCHUSI KPHBHU3HBI
cornacHo nmn. 7.3.3—7.3.5 nacrosmero CII.

BennunHa kpuBH3HBI U JedopMmanuii crane@uOpOOSTOHHBIX DIIEMEHTOB OTCYHMTBIBAETCS OT HX
HAYaJIbHOTO COCTOSIHHMS; TIPH HAJIMYHMH TIPEIBAPUTEIBHOTO HANPSHKEHHUS — OT COCTOSIHUS IO 00KaTusl.

7.3.3 KpuBusna craneuOpoOETOHHBIX SJIEMEHTOB ONPEACIIICTCS:

JUIL YYacTKOB DJIEMEHTa, TJe B PACTSHYTOW 30HE HE 0Opa3yroTcsl TPEIIWHBI, HOPMAaJbHBIE K
MIPOJIOIBHON OCH 3JIEMEHTa, — KaK JUIsl CILIOIIHOTO TeJa;

JUIS Y9aCTKOB 3JIEMEHTA, TA€ B PACTSIHYTOW 30HE MMEIOTCS TPEIIUHbI, HOPMaJIbHbBIE K MPOJOIBHOM
ocH, — KakK OTHOIICHHE Pa3sHOCTH CpeqHMX JedopMmanuii KpaiHeTo BOJIOKHA CXXAaTOW 30HBI O€TOHA M
KpaHeTo  BOJIOKHA pPACTAHYTOH 30HBI (WM  TPONOJIBHOW  PacTSHYTOM apMaTypbl —TIpH
KOMOWHUPOBAHHOM apMHPOBAHHUH K BBICOTE CEUEHUS IeMeHTa (MK pabodeil BRICOTE CEUCHN).

OJeMEHThl WM y4YacTKH 3JIEMEHTOB paccMaTpHBalOTCs O€3 TPElIMH B PACTAHYTOW 30HE, €CIH
TPELIMHBI He 00pa3yloTCs MPH JEHCTBUM MOCTOSHHBIX, AJIUTENBHBIX U KPATKOBPEMEHHBIX Harpy3ok;
MIPY 3TOM HArpy3KH BBOASATCS B pacueT ¢ KO3 UIIMEHTOM HaJe:)KHOCTH 10 Harpyske y; = 1,2.

7.3.4 3HaueHus MpeaeNbHO AOMYCTHUMBIX AedopMaiuii ieMeHToB nmpuHUMarT corimacao CHull
2.01.07 u HOpMATUBHBIM TOKyMEHTaM Ha OT/ENbHbIC BUABI KOHCTPYKITHH.

Pacuer cTaneudpo0eTOHHBIX 3JIEMEHTOB MO MPOrudam
7.3.5 Pacuer craneuOpoOETOHHBIX JIEMEHTOB 10 MPOrudaM NPOU3BOMAT U3 YCIOBHS
f<fu (7.28)

rae f — nporu6 sxene300eTOHHOTo 3JIEMEHTa OT JICHCTBHS BHEIIHEH HArpy3Ky;

fur — 3HaYECHHME TIPEENBbHO JOMYCTUMOTO Mporuba craneGuopoGEeTOHHOTO 3IIEMEHTA.

[Iporu6sr cramepnOpPOOESTOHHBIX KOHCTPYKIMHA OMPEHCISIOT MO OOIINM MpaBUIIaM CTPOUTEIHHOM
MEXaHHKHA B 3aBUCHMOCTH OT HM3THOHBIX, CIBHIOBBIX M OCEBBIX Ie()OPMALMOHHBIX XapaKTEPHCTHK
cTane(uOPOOETOHHOTO 3JIEMEHTA B CEUCHHSIX 110 €ro JTUHE (KPUBU3H, YIJIOB CABHra M T.1I.).

[Ipu neficTBUM MOCTOSHHBIX, [UINTEIBHBIX M KPATKOBPEMEHHBIX HArpy30K MPOrud OanoK WiId IJTHT

1 1
BO BCEX ClIy4dasax HE TOJIKCH IMMPEBBINIATH ﬁ TIpoJI€Ta 1 % BBIJIETA KOHCOJIN.

7.3.6 Tlporu6d craneduOpOOCTOHHBIX 3JEMEHTOB, O0OyCIOBIEHHBIH nedopmanueit u3ruba,
OTIpENIEIIAIOT 1O (hopMyTIe:

I _
f=j|v|x(1j d, (7.29)
0 r tot,x



M. — M3THOAONIMIA MOMEHT B CCUCHHHM X OT ICHCTBHS CIMHUYHON CHJIBI, MPUIOKECHHON IO
rac X ’
HAINpPAaBJICHUIO HCKOMOTO MEPEMEIIEHHUS dJIEMEHTA B CEUEHHUH X 110 JUTUHE mposeTa |, aus
KOTOPOTO OMPEICISIOT MPOTHO;

1
(F —— IOJHAas KPUBU3HA DJJIEMEHTa B CEYCHUMM X OT BHEINIHEH Harpys3kd, IpU KOTOPOHU
tot,

OTIPEIENSIIOT IPOru0; BENUYrMHA (—j ompenensiercst mo dopmynam (7.31) u (7.39);
tot,x

1 .
3HaK (— MMPUHUMACTCA B COOTBETCTBUM C SIIIOPOU KPUBU3HBI.
r

IIJ'I?[ OJICMCHTOB IMOCTOAHHOI'O0 CCYCHHA, UMCIOINX TPCHIMHBI HAa KaXJIOM YYacCTKE, B IIpEAciax
KOTOpOIo I/ISFI/I68.IOHH/II‘/‘I MOMCHT HE€ MCHACT 3HaKa, KPUBU3HY JONYCKACTCA BBIYHCIIATH IJIA HauboJee
HalIpsSPKEHHOI'0  CCUCHMsA, MNpHHUMAass KpPUBU3HY JId  OCTAJIbHBIX CEUECHHUII TaKoro ydacTKa
I/I3M€H$IIOHI€I710H MpoNnopuruOHAJIbHO 3HAUYCHUAM I/I3FI/I6aIOHI€l"O MOMCHTA.

J:[J'IH HEKOTOPBIX Hanboee PaCIpOCTPaHCHHBIX CJIYYacB 3arpyKCHUs HpOl"I/I6 n3rubaeMoro
QJICMCHTA MOCTOSIHHOT'O CEYCHUA MOKET OIPCACTIATHCA 110 q)OpMyJ'IGZ

. m(lj 2 (7.30)
tot

r

rie M — kod((uIKeHT, NPUHUMACMbIH B 3aBUCHMOCTH OT YCJIOBHH OINHPAaHUS U CXEMBI
3arpyKeHus;

1 o
(— — KPUBH3HA B CCYCHUH C HAHOOJNBUIAM H3rHOAIOIMM MOMEHTOM OT HAarpy3KH, IpH KOTOPOH
Mot ompenensiercs mporut;

| — pacueTHBIif IPONIET dIIEMEHTA.

OnpenesieHHe KPUBU3HBI CTaJ1e(HOPOOETOHHBIX )1€MEHTOB
Obwue nonoxcenus

7.3.7 KpuBu3Hy m3rudaeMbIx, BHEIIEHTPEHHO CXKaThIX M BHEIIEHTPEHHO PACTSHYTHIX JIEMEHTOB JUIS
BBIYHCIICHHS UX IIPOTHOOB OTIPEIEISIOT:

JUISL DJIEMEHTOB WJIM YYaCTKOB 3JIEMEHTa, I/Ie B PACTSIHYTOW 30HE HE 00pa3yloTCsi HOPMaJIbHBIE K
MIPOAOJIEHOM OCH TPEIINHEI, coriacHo m. 7.3.8, 7.3.9.

JUIS 3TIEMEHTOB HJIM YYaCTKOB 3JIEMEHTA, TI¢ B PACTIHYTONH 30HE UMEIOTCS TPEIIMHBI, COTJIACHO IIII.
7.3.10-7.3.13.

DJIeMEHThI WM YYacTKH 3JIEMEHTOB PacCMaTPUBAIOT 0€3 TPELIMH, €CII TPELIMHBI He 00pa3yroTcs
(t.e. ycmoBue (7.1) He BBIMOJHSETCSA) MPU NEHCTBUM TOJIHOW HArpy3KH, BKIIOYAIOUICH MOCTOSHHYIO,
BPEMEHHYIO JUTUTEIBHYIO U KPaTKOBPEMEHHYIO Harpy3KH.

Onpedenenue KpugusHvl CmaieqhpubpoOEemoHHbIX JJIeMEHMO8 HA YHACMKAX Oe3 mpeujut 8
PACMAHYMOTL 30He

7.3.8 TlonHoe 3Ha4YeHWE KPUBH3HBI M3THOAEMBIX, BHEIEHTPEHHO CXATBIX W BHEIEHTPEHHO
PacTSHYTHIX 3JIEMEHTOB Ha YYacTKax, I7ie 00pa3yloTCsl HOpMaJbHbIC WM HAKJIOHHBIE K IPOJOIBHOM
OCH 3JIEMEHTOB TPEIMHBI, OIPENEIISIOT 10 (hopMyIIe

DRORORCRC!

1 1
e (— W | > | — KpMBH3HAa COOTBETCTBEHHO OT KPaTKOBPEMEHHBIX M OT TIOCTOSHHBIX H
r’s \I'J2  jnuTenbHBIX BpeMEHHBIX Harpy3ok (6e3 yuera ycuus P);

(lj M. (7.32)
1

r By



[lj — M(Pb,CI' (7 33)
) =

rae M — MOMEHT OT COOTBETCTBYIOILECH BHEIIHEW HArpy3Kd OTHOCHUTEIBHO OCH, HOPMAJIBHOM K
IUIOCKOCTH JIEWCTBUS MOMEHTa M IPOXOJAIIeNd uepe3 LEHTP TSKECTH IPHUBEICHHOTO
CeYeHUs;

@b,cr — KOIQOHUIMEHT Mon3yyecTd OeTOHA, MpHMHMMAaeMbId mo Tabmune 5.5 Hacrosmero CII B
3aBUCHMOCTH OT BHJa OETOHA;
Byj — xecTkocTh cTaneguOpoOETOHHOTO 3JIEMEHTa NMPH KPATKOBPEMEHHOM JEWCTBHU Harpys3KH,
ompenensieMas 1mo popmyie:

By = 0,85E, I, (7.34)

rae E, — Moxynb yrpyroctu 6€ToHa, IpHHUMaeMbIi 1o Tabnure 5.4 mactosmero CIT;
l;— MOMEHT MHEpLUH CEYCHUs, IPUBEACHHOTO K OETOHHOMY U BKIIIOYAIOIIETo B ce0sl IIIONIAb
6eroHa, GuOpPOBOI MM GUOPOBOIT M CTEPIKHEBOW apMaTyphbl, IIpUBeIeHHOH K OeTony. [Tpn

E
. f .
9ToM KOd(pdULUUEHT npuBeneHus A GUOPOBOM apMaTyphl O g, £ JUISL CTEPKHEBOU

b

E .
apMaTypel Oy :E—S, a TpHUBEICHHBIE KOI(PQUIMEHTH apMupoBaHusi GHOPOBOH w

b
CTEPXKHEBOIM apMaTypoil ompemersiforcss B cooTBeTcTBHU ¢ (opmynamu (7.11)—(7.14)
Hacrosmero CIT;

1 .
[- — KpHMBH3HA, 00YCIIOBJICHHAs BHITMOOM 3JIEMEHTa OT HENPOJODKUTEILHOTO ACHCTBUS yCUIINS
'3 npensapuTenbHOro 06kaTHs U ONpesessieMas 1o Gopmysie:

[1) _Peop (7.35)
3

r By

TJ€ €op — IKCLHECHTPUCUTET NPUIIOKECHHUS CUIIbI OTHOCUTEIIBHO LICHTPA TSKECTHU JJICMEHTA,

1
[— — KpHBH3HA, 06ycn013neHHa51 BBITHOOM 3JIEMEHTA BCJICACTBUC YCAJIKN U IMOJ3YYECTH 0OeToHa OT
4

r YCHIJIMS TIPEIBAPUTEIBHOTO 00XKaTHsl U onpeesiemMas 1o gopmyore:

1 €, —€p
1) e 7.36
(rl - (7.36)

TIie €p U €'y — OTHOCUTENbHBIE Jedopmanuy  cTaneduOpobeToHa, BBHI3BAHHBIE €r0 YCAagKOH H
MOI3YYECThIO TOA JAEHCTBHEM YCHIMS IIPEIBAPUTENBHOTO O0XKATHSA, OMpenesieMble
COOTBETCTBEHHO Ha YPOBHE PACTSIHYTOM M CXKAaTOM IpaHM CEUECHUS 10 (HOpMyIaM:

O
g =—; 7.37
»=E, (7.37)
S’
b= (7.38)

3HaveHNe Gy, NMPUHUMACTCS YHCICHHO PAaBHBIM CyMME IOTEph IMPEABAPUTEIHLHOTO HANPSIKECHHS
apMaTypsl OT yCagkd W Toi3ydectd OeroHa cormacHo mm. 5.2.13, 5.2.14 macrosmero CIT mns
apMaTypsl PacTSHyTOU 30HBI (YCIIOBHO IIPHHUMAETCS PACIIONOKEHHOH Ha PAacTSHYTOW TpaHH CEYCHHs),
a o'y, — TO e, JUI HampsraeéMoW apMaTypsl, eciau OB OHa MMeNach Ha ypOBHE KpailHEro CKaToro

BOJIOKHA OETOHA.
PeopYbZ

1 1
ITpu sTOM cymMma (— + | — | NpuHMMaeTCs HE MEHee
3 4 f1

r



1 1
3Ha4YeHUs KPHUBU3HBI (— n |- JUIL DJIEMEHTOB 03 MpenBapUTEIbHOTO HANpsKeHUS
r r
3 4

JIOIYCKaeTCs IPUHUMATh PaBHBIMH HYJIIO.
7.3.9 Ilpu onpeneneHny KPUBU3HBI HAa Y4acTKax ¢ Ha4aJbHBIMHU TPELIMHAMH B CKaTOI 30HE

OeToHa 3HAYCHUS (Ej , (l) u [lj , ompeneneHHsle mo gopmymnam (7.32), (7.33) u (7.35),
rhn \rs s

1
MPUHUMAIOTCS YBEIMYEHHBIMH Ha 15 %, a 3HaueHue (— , onpezeneHHoe no ¢opmyne (7.36), — Ha
4

25%.

Onpedenenue Kpusu3Hvl CManeubpobEmonnblx IAeMEeHMO8 HA YUACMKAX
¢ MpewuHamu 8 pacmsaHymotul 30He

7.3.10 Ilonnoe 3HaueHuUE KPUBU3HBI I/ISI‘I/I6a€MBIX, BHCHCHTPCHHO CKATbIX W BHCUCHTPEHHO

pacTsHYTHIX cTane(puOpPOOETOHHBIX 3JIEMEHTOB NMPSIMOYTOJIBHOTO, TABPOBOTO U ABYTABPOBOTO CEUCHUI
Ha Y4YacTKax, IA€ 00pa3yloTcsi HOpPMallbHbIE K IPOJOJBHONW OCH 3JIEMEHTa TPEIIUHBI, CIEIyeT

OHpe,I[eJI}ITB 1o CI)OpMyJIC'
tot 5 6 4

j — KpPUBU3HAa OT HENPOJOJDKUTENIBHOIO JIEHCTBUS BCEH HArpy3Kd, Ha KOTOPYIO
5  MPOHM3BOAUTCS pacueT Mo JepopMalusim;

~ KpHBH3HA OT HCIIPOAOJZKUTCIIBHOTO ﬂeﬁCTBHH MOCTOSHHBIX U JJIMTCIIbHBIX HAI'PYy30K;

TN TN
S| =S|k

(2]

1
(F — KpUBHU3HA OT MPOJODKUATENFHOTO ISHCTBYSI MOCTOSIHHOW U JUTHTENBHON HATPY30K;
7
1
(— — KpHMBH3HA, OOyCJOBJIEHHAash BBITMOOM OJJIEMEHTa BCJEJICTBUE YCAIKH M MOJ3Y4ECTH
I'Ja Gerona oT ycumus IpeaBapUTENBHOTO 06KATHS U onpeenseMas o gopmyie (7.36).
1
7.3.11 3navenus | — | ompenessroTcs mo hopmyie:
s
[lj :Mcrc+M_Mcrc ’ (7.40)
r’s B Bts

rne M — MOMEHT OT BCeil BHEIIHEH Harpy3KH OTHOCHTEIBHO OCH, HOPMAaJIBbHOW K IFIOCKOCTH
JISWCTBHS MOMEHTA U MTPOXOJIAIICH Yepe3 LEHTP TSHKECTH NPUBEJICHHOTO CEYEHMS;

Mcrc — MOMEHT, BOCIIPUHHMAEMBbI CeYeHHEM, HOPMAaIbHBIM K IPOJOIBHONW OCH 3JeMEHTa, NpHU
00pa30BaHUM TPEIHH;

Bty — onpenensiercs o popmye (7.34);

B; — onpenensiercs mo gopmyue:

IPY KPaTKOBPEMEHHOM JEHCTBUH HATPY3KH

B _0%ln (7.41)
f3 1, 3 ) .
l'IpI/I JJINTCIIBHOM IIGﬁCTBHI/I Hany3KI/I
0,5E¢ 14,
St bl i E 7.42
£3 13 (7.42)

rae ly — MOMEHT MHepIMY TPUBEACHHOTO CCUCHHUSI, OTIPEIeIIIeMbId 10 11. 7.2.8.



7.3.12 3naueHus (lj OTIPENEIISIIOTCS TI0 (OopMyJIe:
e

(1) _Meer (7.43)
6

r Bfs

rae Mser—MOMeHT OT TMOCTOAHHBIX W JJIUTCIBHBIX HArpy30K OTHOCUTEJIBHO OCH, HOpMaJ’IbHOﬁ K
IJIOCKOCTH I[eﬁCTBHH MOMCHTa H npoxoz[mueﬁ gepe3 MLCHTP TKECTU IMPUBCIACHHOIO
CEeUeHUS;
Bi; — onpenensiercs cornacho m. 7.3.11.

7.3.13 3navenus (E] omnpeaenstorcs mo hopmyie:
rz

(Ej :% (7.44)
rz 3
rae Mgy — cm. 1. 7.3.12;
B'ts — ompenensercs mo hopmye:
B,fg = O,8Bf3, (745)

rae Bi; — ompenensercs o ¢popmyde (7.42).
BrICOTY C)kaTOM 30HBI OIPEACTSAIOT 10 (hopMyJie:

x=h—— b (7.46)
Aveg +0.5A,

r/ie S, — CTaTHYSCKU MOMEHT MPHBEICHHON K OCTOHY IUIOIIAIM CEYCHUs Oe3 ydeTa ILIoNaau
0eTOHA PACTSHYTHIX CBECOB MOJKHA OTHOCUTEIHHO PACTSIHYTOH rpaHHu;

Areq — TUTOIIAAG TIPUBEICHHOTO K OSTOHY CEYEHHs, BKIIOYAIOMIas B ce0s TUIomanp OeToHa CKaTon

U pacTAHyTOU 30H (0e3 ydera IUIOIAAN PACTSHYTHIX YIIMPEHHI), CTEPKHEBOH apMaTyphI,

. E . .
IPHUBEICHHON K OCTOHY IPH Oy, :E—S, wiomans GuOpoBoil apMaTyphl, IPUBEACHHONW K
b
E¢
OeToHy IpH Ol = —
Ep
Aoy — TUIOIIAAb YITUPEHUH PacTSHYTONW 30HBI OETOHA.

8 KOHCTPYKTUBHBIE TPEBOBAHUSA
8.1 OB E IMOJIOXKEHUA

8.1.1 Jlna oOecrieueHus Hecylieil CIOCOOHOCTH, MPUTOJHOCTH K HOPMAaJbHOW SKCIUTyaTallud H
JIONTOBEYHOCTH  OETOHHBIX ¥ CTane(uOpPOOETOHHBIX KOHCTPYKLHMH IIOMHMO  TpeOOBaHHMH,
OTIpEIEIISIEMBIX PACUYETOM, CIIEIYET BHINOJIHATH KOHCTPYKTHBHBIEC TPEOOBAHMS:

10 TEOMETPHUYECKUM pa3MepaM 3JIEMEHTOB KOHCTPYKIIHH;

110 apMHUPOBAHHUIO (COAEPKaHUIO W PACIIONONKEHHUIO apMaTyphl, TOJIIMHE 3alIUTHOTO CIIosi OeToHa,
AQHKEPOBKE M COCIMHEHUSM apMaTypbl);

IO 3aIIUTe KOHCTPYKIMI OT HEOIATONPHUSTHBIX BO3CHCTBHI CpPEIBL.

(A3menennas peaaxuus, [onp. 2007).
8.2 TEOMETPUYECKHUE PASMEPBI KOHCTPYKHI/Iﬁ
8.2.1 MuHHMMAaNbHBIC TCOMCTPUYCCKUE pa3Mepbl CCUCHHI KOHCTPYKIMHA CJEIyeT Ha3HAYaTh

TaKUMH, YTOOEI 00eCIIeunBaTh:
BO3MOKHOCTh HAJJICKAIICTO Pa3MEIICHHUS apMaTyphl (PAaCCTOSIHHUS MEXKIY CTCPIKHIMH, 3aIUTHBIA



c0it OeTOHA U T.11.), €€ AaHKESPOBKH M COBMECTHOH pabOThI ¢ OETOHOM;

JIOCTaTOYHYIO KECTKOCTh KOHCTPYKLHIA;

HEOOXOANMYIO OTHECTOWKOCTB, BOJOHENPOHHUIIAEMOCTh KOHCTPYKIUH, TEIUIO- M 3BYKOH3OJIALHIO,
KOPPO3HOHHYIO CTOMKOCTB, palHalliOHHYIO 3aIUTY | T.II.;

BO3MOXKHOCTh KA@UE€CTBEHHOTO M3rOTOBJICHHUS IPH OETOHMPOBAHUN KOHCTPYKIHH.

8.2.2 Tlpu mpoeKTHpoBaHUH CTaNePHOPOOSTOHHBIX KOHCTPYKIMHA AT OOCCIICUCHUS YCIOBUH HX
M3rOTOBJICHHS, COBMECTHON paboThI OETOHA M apMaTypsl M TpeOyeMOl JOJITOBEYHOCTH PEKOMEHIyeTC s
PYKOBOJACTBOBATHCS CIEAYIOIINMH TOJIOKEHUSIMH.

Pa3zmepsl cedeHuit cTaneuOpOOETOHHBIX 3JIEMEHTOB KOHCTPYKIMI PEKOMEHAYETCsl MPUHUMATh
UCXOJSI U3 CIEIYIOMNX YCIOBHH!

TOJIIIMHA UIOCKUX IUINT WM MOJIOK PEOPUCTBIX IUIUT COOPHBIX KOHCTPYKLHUI PEKOMEHIYETCs He
oonee 30 mm;

TOJIIIUHY IOJIOK MJIM CTCHOK 3JIEMEHTOB PECKOMCHAYETCA IMPUHUMATh HE MCHEC 15 MM, a JJId IIJIMT
MEKITY3TaKHBIX TIEPEKPBITHH — He MeHee 30 MM.

8.2.3 Ilpn BepTHMKaNbHOM HM3rOTOBJIEHHHM KOHCTPYKLMH MIMPUHY pedpa MO Bepxy, BKJIIOYAs BYT,
PEKOMEHIyeTCs IPHHUMATB OOJbIIE NIMPUHBI pedpa mo Hu3y Ha pasmep He meree 0,51y,

8.2.4 Comnpspxenne peGep KOHCTPYKIMH C ITOJKAaMH PEKOMEHIyeTcs NPHHUMAThH 110 paguycy He
menee 0,6l; nnm ¢ ycTpoiicTBoM ByTa ¢ pazmepom npoekimu He meHee 0,75k

8.25 Pammyc cBoOomHOrOo TmOTrHMOa I CBEXECOT(POPMOBAHHOTO JIHICTA TMPH H3TOTOBICHUHU
cTaneduOpoOETOHHBIX KOHCTPYKIHHA BO N30€KaHHE Pa3phIBOB M CABHTOB PEKOMEHIYETCS IMPUHUMATh
He wenbire 3t u 1000;req. Ilpu croenmambHBIX YCTPOWCTBAX JHMCTOTHOOYHOTO TIOMIOHA HITH
mocienyromneM (IOBTOPHOM) BHOPHUPOBAHHH DAIMyC IMOTHOAa MOXET OBITh HPHUHSAT MEHBIIUM II0
OKCIICPUMECHTAJIbHBIM JaHHBIM.

8.2.6 TonmuHy NJMT WIM CTEHOK TOHKOCTEHHBIX KOHCTPYKIMH PEKOMEH/IyeTCsl NMPHUHUMATh He
Menee 1/200 ux cBOOOAHOTO MpoJIeTa.

8.2.7 Ilpu mpoeKTHpOBaHWUM KOHCTPYKIMH M3 cranedpuOpoOeToHa cieayeT coderarb pa3Mep
CEUCHHH D3JEMEHTOB, pasMepbl (GuOp M KodhuuneHT (GUOPOBOro apMHpOBaHUS TAKUM 00pa3oMm,
YTOOBl MHMHUMAJBHAS IUIOMIAJb ITONEPEYHOr0 CEYEHHs JJIEMEHTa WM €ro 4acTH Apj, OTBedaia
YCIIOBHIO:

4d
Apin = —2. 8.1)
M Kor

8.2.8 PaSMGpH CCUCHUU BHCIICHTPCHHO CXATbIX 3JICMCHTOB [UJIA obecreyeHns] MX KECTKOCTH

I
PCKOMCHAYCTCA NIPUHUMAThL TAKUMU, YTOOBI UX THOKOCTh —0 B II00OM HaIlpaBJICHWHU HC IPCBLIIIAJIA:

TITIST 9KEIT€300CTOHHBIX DITEMEHTOB ..vveeuvieeereneeeneeeneeeneeaneeeneeaneeannsn
TS KOJIOHH, SIBJISTFOIIUXCS DJIEMEHTAMU 3HAHUM. . ...ocvvveeenenennnn.... 120;
TUTSL OETOHHBIX IIEMEHTOB ..eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeaneneeeeeeeeeennena. 90,

8.29 B KOHCTPYKIMAX 3/7aHMH W COOPY)XEHHMH CIIelyeT TIpelycMaTpuBaTb WX pas3pe3Ky
MOCTOSIHHBIMU U BPEMEHHBIMU TEMIEpaTypPHO-yCAaJOUYHBIMHU IIBAMHU, PACCTOSHUS MEXIY KOTOPBIMHU
Ha3HA4YalOT B 3aBHCUMOCTH OT KJIMMAaTHYECKHX YCIIOBHH, KOHCTPYKTHBHBIX OCOOEHHOCTEMH
COOPYXXEHHUsI, TIOCIIEI0BATENILHOCTH ITPOM3BOACTBA PA0OT U T.II.

ITpn HepaBHOMEpHOH ocajke (GyHIAMEHTOB CIedyeT MpeayCMaTpHBaTh pas3/ielieHue KOHCTPYKIUH
0Ca/I0YHBIMH IIIBAMH.

8.3 APMHUPOBAHUE
3amuTHbIN caoi cTajnedpudpodeTona

8.3.1 Apmarypa, pacroyioKeHHast BHYTPU CEUYEHHs KOHCTPYKIHMH, TOJDKHA MUMETh 3allMTHBIA CIION
0eToHa, YTOOBI 00ECIICUNBATE:

COBMECTHYIO paboTy apMarypsl ¢ 6ETOHOM;

aHKEpPOBKY apMaTyphl B OETOHE ¥ BO3MOXKHOCTh YCTPOWCTBA CTHIKOB apPMaTYPHBIX JJIEMEHTOB;

COXpPaHHOCTh apMaTypbl OT BO3JECHCTBHH OKpYXXalomed cpeabl (B TOM YHCIIC TIPH HaJIMYUA
arpecCHBHBIX BO3/IEHCTBHI);

OTHECTOHKOCTh M OTHECOXPAHHOCTb.



8.3.2 Tomuuny 3amuTHOrO Cios crajiedudpodeToHa Ha3HAYAIOT KCXoAs U3 TpeboBanuid 1. 8.3.1 ¢
YUETOM THIa KOHCTPYKIMH, POJM apMaTrypbl B KOHCTPYKLMSX (TPOAOJIbHAs pabodasi, rmorepevHas,
pacrpeeiuTenbHas, KOHCTPYKTHBHAs apMarypa), YCIOBHH OKpYXarolled cpeabl U AuaMmeTpa
apMaTyphl.

MuHHMMasbHBIE 3HAYEHHs TONMIMHBI cJos craneduOpoberoHa paboueil apMaTypsl clienyer
MpUHUMATH 10 Tabmmie 8.1.

Tabmuma 8.1
TonmuHa 3alUTHOTO CIIOS
YcnoBus SKCIuTyaTaluy KOHCTPYKIMNA 30aHAN cranepudpodeToHa, MM,
HE MeHee

1 B 3akpeITBIX TOMEIIEHWSX TIPH HOPMATBbHOH H TOHMKEHHOH 10
BJIaYKHOCTH

2 B 3akpbIThIX ITOMEUICHHSX IPU TOBBIILICHHOW BIAXHOCTH (TIpH 15
OTCYTCTBUH JONOJHUTEIBHBIX 3aIIUTHBIX MEPOTIPUSTHIA)

3 Ha oTkpbITOM BO31yXe (IIPH OTCYTCTBUH JIOTIOJHUTEIBHBIX 3AIUTHBIX 25
MEpOIIPUSITHI)

4 B rpyHTe (UpM  OTCYTCTBHM  JIOTOJHHUTENBHBIX  3aIIUTHBIX 35
MeponpusTHil), B pyHIaMeHTax IpHu HATMIUH OETOHHOM MOATOTOBKH

8.3.3 [Ina craneduOpoOCTOHHBIX KOHCTPYKIHMHA 0€3 THAPOU3OIAIHNOHHOTO ITOKPBITHS TOJIIMHA
3aIUTHOTO CJI0sl OETOHA ISl HANPATaeMOW apMaTyphl B TIpelieNiax JUIMHBI 30HbI IIepejadr HalpsDKeHUH
(em. m. 2.2.3.11 CII 52-102) nomxHa IpUHAMATECS HE MEHEE JBYX AUAMETPOB apMaTyphl, HO HE MEHee
15 mMm.

Bo Bcex cimydasx TONIIMHY 3aIUTHOTO CJIOS OETOHA ClieNyeT NPUHUMATh PaBHOM IHaMeTpy
CTEP>KHsI apMaTyphbl, yMEeHbILIEeHHOMY Ha 10 MM, HO HE MEeHee yKa3aHHbIX B Tabiumie 8.1.

Tonmmuy 3ammrTHOTO Cci1osi cTaiedudpoOeToHa ciienyeT NPUHUMAaTh C Y4eTOM TpeOOBaHMH MO
TEXHOJIOTUH U3TOTOBJICHHSI KOHCTPYKIIHH.

MuHuMAaJbHbIE PACCTOAHUSA MEKAY CTEPKHAMMU apMaTypPbl

8.3.4 MuHnManbpHBIE PACCTOSHHUS B CBETY MEXIy CTEP)KHSIMHU apMaTrypbl cieqyeT NpHHUMATh
TaKUMH, YTOOBI 00ECTIEYNTh COBMECTHYIO PabOTy apMaTypbl ¢ 6ETOHOM M Ka4eCTBEHHOE M3TOTOBJICHHUE
KOHCTPYKIUH, CBS3aHHOE C YKJIAJKOW M YIUIOTHEHHEM OETOHHOW CMECH, HO HE MEeHee HanOOJbIIEeTo
JUaMeTpa CTEPKHs, a TAKXKe HE MEHee:

25 MM — TIpHu TOPHU30HTAJIFHOM MM HAKJIOHHOM IIOJIOKEHUH CTEpKHEH MpH OETOHMPOBAaHUU —
JUIS HIDKHER apMaTypsl, pacloiI0KEeHHOW B OJJUH WK ABA Psaa;

30 MM — TO e, JUI BEpXHEH apMaTyphl,

50 MM — TO e, IPU PACIOJIOKEHNU HIDKHEH apMaTypsbl Oojiee YeM B JiBa psiza (KpoMe CTepiKHen
JIByX HIDKHHX PSAIOB), a TAKKE MPU BEPTUKAJIHLHOM TOJI0KEHUH CTEPXKHEH Ipu OETOHUPOBAHMU.

ITpu cTecHEeHHBIX YCIOBUSX JIOMYCKAESTCs paciiojiaraTh CTEp KHU IpynnaMu — My4kaMu (6e3 3a3opa
Mexay HuMH). [Ipy 3TOM paccTOsHUSI B CBETY MEXKIY ITydKaMH JOJDKHBI OBITh TaKke HE MeHee
IPUBEACHHOIO [HMaMETPa CTCP)KHSA, OKBUBAJICHTHOIO [0 IUIOINAAU CEYCHUSA IIy4Ka apMaryphl,
MPUHUMAEMOTO PaBHBIM:

n
dy req = §d§ , (8.2)

rie s — JuamMeTp OZHOTO CTePIKHSI B ITyUKe;
71 — YHCJIO CTEPKHEN B IMyUKE.

IIponosnHOe apMupoBanne

8.3.5 lnst HecyImux KOHCTPYKIMH cleyeT NPUMEHATh KOMOMHUPOBaHHOE apMUPOBaHHE.

8.3.6 Koadpdumpent pudpoBoro apmMupoBanust 1o 00beMy peKOMEH/IyeTcsl IPUHUMATh B IIpeienax
0,005 < pyy < 0,018 mast KOHCTPYKIHIA, pabOTAIOIIUX HA pacTsDKEHHE, U3rub u cxxarue. Jlomyckaercs
NP 3KOHOMHYECKOM OOOCHOBaHMHU MNPHHUMATH g > 0,018 it KOHCTPYKIMiA, TOABEPIKEHHBIX
yIapHBIM, UCTHPAIOLIMM, TEMIIEPaTypHBIM BO3JCHCTBHSM, WM TP NPEIBIBICHUN K KOHCTPYKIUSIM




MOBBILIEHHBIX TPeOOBaHUH K TPEIIMHOCTOMKOCTH, HO He Ooinee 0,02.
8.3.7 MuHumainbHble 3Ha4YeHUs koddduumeHra ¢GuOpOBOro apMUpPOBaHHS PEKOMEHYETCS
NPUHUMATh, cOOIOas ClleyIolIee YCIOBHE:

1,5CR
Hmin = o ! (83)

|
Rfkozr 1_£_%
f f

rae C — ko3 uLneHT, TpHHIMaeMblii paBHBIM 1,0 11 3JIEMEHTOB, paOOTAOLIMX IPH OCEBOM H
BHEIICHTPCHHOM PACTsDKCHHH C MaJIBIMU JKCIeHTprcuTetamu, U 0,6 — Ui m3rubaeMbIx
JJIEMEHTOB.

8.3.8 B cranehnOpoOETOHHBIX AIEMEHTAX IUIOIIA/Ab CEYCHHsI POIOJIBHON PACTSIHYTON apMaTyphl, a
TaKXKe CKATOM, ecly OHa TpeOyeTcsl MO pacyeTy, B MPOLEHTAaX IUIOIIAIN CeYeHHs1 OCTOHA, PaBHOIL
MIPOU3BEACHUIO IIMPHHBI MPSMOYTOJLHOIO CEUCHHs MO0 IMPHHBI pedpa TaBpOBOTO (IBYTaBPOBOTO)

cedeHHUsI Ha pabouyro BBICOTY CEUCHHS, [lg = b%100% cienyeT IpUHUMATh HE MEHee:
o

0,1 % — B I/ISI‘I/I6aeMLIX, BHCUCHTPCHHO PACTAHYTBIX OJ3JICMCHTAX M BHCHCHTPCHHO CXKATbIX

lo 2o .
JJIeMeHTax MpH THOKoCcTH — <17 (i1t NpsSIMOYTOJNBHBIX CEUSHNH " <5);
1

|
0,25 % — BO BHENEHTPEHHO CXKATHIX JIEMEHTAaX NpPH THOKOCTH -2 >87 (s mpAMOYTrOMbHBIX
i

CceueHul IFO >25);

JUISL IPOMEKYTOYHBIX 3HaU€HHH THOKOCTH JIEMEHTOB 3HAYCHUE [s ONPEACISIOT HHTEPIIOJISIHEH.

B snmemeHTax ¢ mpoJoNBHON apMaTypol, pacIoJIOKEHHOW PaBHOMEPHO IO KOHTYpY CEUeHHs, a
Takke B LEHTPAIGHO PACTSIHYTHIX 3JE€MEHTAX MUHHMAJIBHYIO IUIOMIAIb CEYEHHs BCEH NpOmOIBHOM
apMaTypsl ClIeAyeT MPUHUMATh BIBOE OOJbIICH yKa3aHHBIX BBINIEC 3HAYCHUH W OTHOCUTH MX K MOJTHOH
TUTOIIA TN CeYeHNUs OETOHa.

8.3.9 B 0eTOHHBIX KOHCTPYKLMAX CIIeNyeT IpeaycMaTpuBaTh KOHCTPYKTHBHOE apMUPOBAHHUE:

B MECTax PE3KOr0 U3MEHEHUS Pa3MEPOB CEUEHHUS 3JIEMEHTOB;

B OCTOHHBIX CTCHAX MO U HaJ IPOEMaMH,

BO BHELEHTPEHHO CXKAaThIX O3JIEMEHTaX, PAaCCUMTHIBAEMBIX IO IPOYHOCTH 0Oe3 ydera paboThI
pacTsHyToro O€TOHa, Yy TpaHeW, TI/Je BO3HHKAIOT paCTATUBAIOUIME HANPSHKEHHUS;, IPH OTOM
k03 unreHT apMHUpOBaHus Ll puHUMaroT He Menee 0,025 %.

8.3.10 B craneduOpoOETOHHBIX JUHEHHBIX KOHCTPYKIMAX W IUIMTaX HAaWOOJbBIIME PACCTOSHUS
MEXIy OCSIMU CTEp)KHEH NpOJONBEHON apMarypbl, obecrieunBarome 3(pQEeKTUBHOE BOBJICYEHHE B
paboty OeroHa, paBHOMEpPHOE paclipeeeHie HanpsbKeHud u aedopMaiuii, a Takke OrpaHHYCHUE
HMIMPUHBI PACKPBITHS TPELMH MEX]y CTEPXKHSIMH apMaTyphl, IOJDKHBI OBITH He Oostee:

B cTaNie(prOPOOCTOHHBIX OANKaX W TUIATAX:

200 MM — mipH BICOTE monepeyHoro ceuenust h < 150 mm;

1,5h u 400 MM — mipu BbIcOTe moniepevHoro ceyenus h > 150 mm;

B cTaNie(prOpPOOCTOHHBIX KOJOHHAX:

400 MM — B HampaBJICHUH, IEPIICHANKYIIPHOM IIOCKOCTH U3TrH0a;

500 MM — B HaIpaBJICHIH TUIOCKOCTH H3THOA.

B craneduOpoOEeTOHHBIX CTEHAX pACCTOSHHUS MEXIY CTEP)KHSAMH BEPTHKAIBHOW apMaTypsl
npuHuMaroT He 6onee 2t u 400 MM (t — TosmMHA CTEHBI), @ TOPU3OHTANBHON — He 6osee 400 MMm.

8.3.11 B Oaskax u peOpax mmpuHOW Oonee 150 MM YHCIIO MPOAOJBHBIX PAaOOYMX PACTSIHYTHIX
CTEep)KHEW B MONEPEYHOM CEYEHHH JOJDKHO ObITh He MeHee NByX. [Ipu mmpune snemenra 150 mm u
MEHee JIOMYCKAeTCsl yCTaHABIMBATh B TIONEPEYHOM CEUSHUH OJIUH MPOJIOIBHBIN CTEPIKEHb.

8.3.12 B Oankax 10 OMOPBI CIEAYET JOBOJUTH CTEPKHH MPOAOJNBHOW pabodeid apMmaryphl C
TUTONIA/IbI0 CEUSHHMs He MeHee 1/2 ruiomany ceueHns CTep)KHEl B IPoJIeTe U He MEHee ABYX CTEpXKHEH.

B mumTax 10 onopsl cieayeT JOBOJUTH CTEPXKHH MPOJIOIBHON paboydeii apMaTypbl Ha | M IIMPHUHBI
TUTITHI C TIJIOIIAABI0 CEUeHMsI He MeHee 1/3 ruromiamy cedeHus cTepHei Ha | M IIMPUHBI IJIUTH B
mpoJieTe.

Ilonepeunoe apmMupoBanne

8.3.13 [NomepeuHyro apMaTypy CIICAyeT YCTaHABIMBATH HCXOS M3 pacueTa Ha BOCIIPHUATHE YCHIIUH,



a TaKkXKe C LENbI0 OTPAaHUYEHHS PA3BHUTHsI TPEILWH, yJCpPIKaHUs TPOJOJILHBIX CTEPIKHEH B MPOEKTHOM
MOJIO)KEHUHU U 3aKPETUICHHsI KX OT OOKOBOTO BBIIIYYHBAHHMS B JIFOOOM HaIlpaBJICHHH.

[Momepeunyto apmMaTypy yCTaHAaBIMBAIOT y BCEX MOBEPXHOCTEH cTae(OpOOETOHHBIX AJIEMEHTOB,
BOJIM3HM KOTOPBIX CTaBUTCS IIPOAOJIbHAS apMaTypa.

8.3.14 [lnamerp momepeyHOH apMmarypsl (XOMYTOB) B BSI3aHBIX KapKacaX BHELEHTPEHHO CXKATBIX
2JIEMEHTOB NPUHUMAIOT He MeHee 0,25 HambOoIbIIero nuamMerpa IpoaoIb-HON apMaTypsl B HE MeHee 6
MM.

JlnameTp monepedHol apMaTyphl B BA3aHBIX KapKacaX M3rHOAEeMbIX JJIEMEHTOB NPHUHUMAIOT HE
MeHee 6 MM.

B cBapHBIX Kapkacax [IuaMeTp IONEPEeYHOH apMmarypbl IPHHUMAIOT HE MEHee JuaMeTpa,
YCTaHaBIMBAEMOTO U3 YCIIOBUS CBAPKH C HAMOOMIBIINM JHaMETPOM IIPOIOIBHON apMaTypBhl.

8.3.15 B craneduOpoOETOHHBIX dJIEMEHTaX, B KOTOPBIX MOMEPEYHasi CHiIa [0 PacyeTy He MOMKET
OBITH BOCIIPUHSATA TOJBKO OETOHOM, CIEAyeT MpeAyCMaTpHBaTh YCTAHOBKY IONEPEYHOI apMaTyphl C
marom He 6omee 0,5y u He 6omee 300 M.

B cmiomHeIX, a Takke B 4acTOPEOPHCTHIX IUIUTaxX BhICOTON MeHee 300 MM U B Oankax (peOpax)
BeIcOTOH MeHee 150 MM Ha ydacTKe dJI€MEHTa, Iie MONepevHas Cuiia 10 pacdyeTy BOCIIPHHUMAETCS
TOJIBKO OETOHOM, IOIIEPEYHYIO apMaTypy MOXHO HE yCTaHABIHNBATb.

B Gankax u peOpax BeicoTol 150 MM 1 Goiee, a Takke B 4aCTOPEOPHUCTHIX IUIHTaX BEICOTOH 300 MM
n OoJiee HAa yJacTKax 3JIE€MEHTa, TJe MONepedHas CHila 110 PaciyeTy BOCIIPUHUMAETCS TOIBKO OETOHOM,
CIleMyeT TperyCMaTpUBaTh YCTaHOBKY TOTIEPEUHO# apMatypsl ¢ marom He Gonee 0,75hy u He Goee
500 mm.

8.3.16 Bo BHEIEHTPEHHO CXKATHIX JMHEHHBIX 3JEMEHTAX, a TaKKe B M3THOaeMbIX JIEMEHTaX HpH
HAJIMYMKM HEOOXOMUMOM MO pacyery CKaTroW NPOAOJILHOM apMarypbl C ILENbI0 IPEIOTBPAIlEHHS
BBIITyYHBaHHs NPOJOJIBHON apMaTypbl CIEAYeT YCTaHAaBIMBAThH IMONEPEYHYI0 apMaTypy C IIaroM He
6onee 15d u He 6onee 500 MM (d — auaMeTp C:KATOM MPOIONBHOM apMATYPHI).

Ecnu nmnomans cedeHus ckaTod NMPOJOJIbHOM apMaTypsl, YCTaHaBIMBA€MOW y OJHOM M3 IpaHel
anemeHTa, 6ojee 1,5 % momepedHyro apMatypy clieqyeT yCTaHaBIMBaTh ¢ miaroM He Gosee 10d u He
6onee 300 MM.

8.3.17 KoncTpykuuss XoMyToB (TIOMEPEYHBIX CTEp)KHEH) BO BHEIEHTPEHHO CXKATHIX JIMHEHHBIX
JJIEMEeHTax AOJDKHA OBITh Takoi, YTOOBI NPOJONBHBIE CTEp)KHH (IO KpaiHEH Mepe depe3 OAWH)
pacrosarajinch B MECTax Iepern0oB, a 3TH Iepernosl — Ha paccTossHuN He 6omnee 400 MM 1o mmpuHe
rpanu. [lpn mmpuae rpanu He 6oee 400 MM U Yrcie IPOIOIBHBIX CTEP)KHEH y 3TOW rpaHu He Oonee
YETBIPEX JOIYCKAETCsl OXBAT BCEX NMPOAOIBHBIX CTEP)KHEH OJHUM XOMYTOM.

8.3.18 B onemeHTax, Ha KOTOpBIE NEHUCTBYIOT KpPYTSAIIME MOMEHTHI, IONEpeYHas apMmarypa
(xoMyTHI) TOTKHA 00pPa30BBIBATh 3AMKHYTHII KOHTYD.

8.3.19 TIlomepeunyro apmarypy B IUIMTax B 30HE MPOJAABIMBaHHMS B HaIpaBIICHUH,
MEPICHIUKYSIPHOM CTOPOHAM PacueTHOTO KOHTYpa, YCTAHABIUBAIOT C miarom He Oonee 1/3hy u He
6osiee 300 mm. Crepskau, GimKkaiiiine K KOHTYPY IPY30BOM IUIOIIAIH, pacmojaratior e ke hy/3 u
He nmanee hy/2 ot atoro koutypa. [Ipu 3TOM IHpHHA 30HBI OCTAHOBKU MOMEPEYHO# apMaTyphl (OT
KOHTYpa Ipy30BOii IIoMa1) 10/oKHA ObITh He MeHee 1/5hq.

PaccrosiHUsSI MEeXly CTEpXKHSIMH TIOIIEPEYHOM apMaTyphl B HAIPaBJICHUH, TTapaJUIEIbHOM CTOPOHAM
pacdyeTHOro KOHTypa, NpUHMMAlOT He Oojee 1/4 JUIMHBI COOTBETCTBYIONIEH CTOPOHBI PACUETHOTO
KOHTYpa.

8.3.20 PacueTHy0 MoIepevHy0 apMaTypy B BHIE CETOK KOCBEHHOI'O apMHPOBAHUSI MPU MECTHOM
CKaTUH (CMSATHH) PACcTIONararoT B MpeesiaX PacueTHON IIomann Ammax (1. 6.5.2). [Ipu pacnonoxennn
IPY30BOH IUIOMIAAN y Kpasi DJIEMEHTa CETKM KOCBEHHOTO apMHPOBAHHMS PACIONATalOT 10 IUIONIAIH C
pa3mMepaMH B KaKJOM HAaIpaBICHHHM HE MEHEEe CyMMbI JIBYX B3aHMHO MEPHCHAMKYISPHBIX CTOPOH
rpy30Boii momaau (puc. 6.11).

ITo ryOuHe ceTku pacrosararor:

IIPY TOJILIMHE dJIeMEHTa OoJiee YZIBOCHHOTO OOJIBIIEro pa3Mepa rpy30BOH IUIONMIAIN — B Mpeaenax
YIBOEHHOTO pa3Mepa rpy30BOM IUIOMIAAHN;

IIPY TOJIIIMHE 3JIEMEHTa MEHEe YABOCHHOTO OOJIBIIETO pa3Mepa Irpy30BOi IUIOMAAN — B MpEAeax
TOJIIIUHEI DJIEMEHTA.

8.3.21 IlomepeuHast apMaTypa, IPEIYCMOTPEHHAS I BOCIIPUATHS MONEPEYHBIX CHI U KPYTSLINX
MOMEHTOB, a TaKXXE YYHWTBIBaEMas INPH pacueTe Ha IPOJABIMBAHUE, JODKHA WMETh HA/IEXKHYIO
AQHKEPOBKY 110 KOHIIaM ITyTeM NPHBApKH WM OXBaTa MPOJONBHONH apMaTypbl, OOECTIeUHBAIOILYIO
PaBHOIPOYHOCTh COEAVMHEHUI U TIONIEPEYHOM apMaTyphl.

AHKepOBKa apMaTypbl 0e3 NPeABAPUTEILHOI0 HANIPSI:KeHUS



8.3.22 AHKepoBKYy apMaryphl OCYIICCTBISIOT OJHHAM U3 CJCIYIONMX CIOCOOOB WM UX
COYETaHHEM:

B BUJIE NTPSIMOT0 OKOHYAHUS CTEPKHsI (TIpsiMasi aHKEPOBKa);

¢ 3aru0OM Ha KOHIIE CTEPIKHs B BHJIE KPIOKa, OTr10a (JIarku) Wi MeTim;

C NMIPUBAPKOI WIIN YCTaHOBKOM MONEPEYHBIX CTEPIKHEN;

C IPUMEHEHHEM CIICLIHAIIBHBIX AHKEPHBIX YCTPOUCTB HA KOHIIE CTEPIKHSL.

8.3.23 Ilpsmyr0 aHKEpOBKY M AaHKEPOBKY C JIAallKaMH [OIYCKAeTCsS TPHUMEHSATh TOJBKO IS
apMaTypsl IepUOANIECKOro NpoduIst. i pacTsSHYTHIX INIAJKUX CTEPXKHEH cliefyeT nperycMaTpHBaTh
KPIOKH, IETJIH, IIPUBApEHHBIC TIOTIEPEUHbIe CTEP)KHH HIIH ClIeHHaIbHbIe aHKEPHBIE YCTPOHCTBA.

Jlanky, KpIOKM ¥ IIETIH HE PEKOMEHAyeTcs NPHMEHSATHh U aHKEPOBKU CXKaTOH apMaTyphl, 3a
UCKIIFOYCHHEM TJaIKOH apMaTyphl, KOTOpash MOXKET IIOJBEPraThCs PACTDKEHHIO IPH HEKOTOPBIX
BO3MOJXKHBIX COUETAHUSIX HATPY3KH.

8.3.24 Tlpu pacuere JUIMHBI aHKEPOBKU apMaTypbl CIeyeT YYUTHIBATh CIIOCOO aHKEPOBKH, KJIAcC
apMarypsl ¥ ee MpoQuib, AUAMETp apMaTypbl, IPOYHOCTh cTanepruOpoOETOHa M €ro HalpsDKEHHOE
COCTOSIHHE B 30HE aHKEPOBKH, KOHCTPYKTHBHOE pEIICHHE 3JeMEHTa B 30HE aHKEPOBKM (HaJM4Ke
MOTIEpEYHOI apMaTyphl, ITOJIOKEHUE CTEpP)KHEH B CEUSHHUH JJIEMEHTa U JIp.).

8.3.25 bazoByro (0OCHOBHYIO) [UTHHY aHKEPOBKH, HEOOXOAMMYTO IS IIepeaddl YCHIINS B apMaType C
TIOJTHBIM PAcYETHBIM 3HAUCHHEM COIIPOTHUBICHUA Rs Ha cTaneuOpoOeToH, onpeaesioT no hopmye:

by = S (8.4)
Rbond Us

rae As 1 Us — COOTBETCTBEHHO IUIOIIAAb MONEPEYHOT0 CEUCHHsS aHKEPYEeMOTO CTEp>KHS apMaTypsl U
MIEPUMETP €ro CEeUEHHs, ONpeiesieMble I0 HOMUHAIBHOMY JTHAMETpPy CTEpiKHS,;

Rpond — pacdeTHOE  CONPOTUBIIEHHE CLEIUICHHS  apMatypsl co  craneduOpoOeTOHOM,

MPUHUMAEMOE PAaBHOMEPHO PACIIPEeIEHHBIM 110 AJIMHE aHKEPOBKU U ONPEAEIIEMOe MO0

dopmye:
Roond = N1M2Rbts (8.5)

rae Ryt — pacdeTHOE conpoTHBiIeHHE cTalepruOpoOeTOHa 0CEBOMY PACTSDKCHHIO;
N1 — KOG HUIMEHT, YYHTHIBAOIMI BIMAHHE BHAA MOBEPXHOCTH apMaTypbl, NPUHHMAeMbIH
PaBHBIM:
1,5 — nuns rmankoit apMarTypsr;
1,8 — st xonoaHOIePOPMUPOBAHHOM apMaTyphl IEPUOTHUECKOTO TPO(UIIS;
2,5 — anst ropsYeKaTaHOW W TEPMOMEXaHHYECKH 00pabOTaHHOW apMaTypbl MEPHOTHYECKOTO
npodus;
N2 — KO3(bOUIMEHT, yUUTHIBAIOMMI BIMSHHE pa3Mepa JMaMeTpa apMaTyphbl, NPHHHMACMBI
paBHBIM:
1,0 — npu muamerpe apmaryps ds < 32 Mu;
0,9 — npu auamerpe apmarypsl 36 u 40 Mm.
8.3.26 TpeOyemylo pacueTHYIO JUIMHY aHKEPOBKU apMaTyphl C y4ETOM KOHCTPYKTHBHOTO PEIICHHS
JJIEMEHTA B 30HE aHKEPOBKHU OMPEACIAIOT 0 hopMmyJie:

As cal
. —al cal (8.6)
an o0,an As,ef

rae |, an — 0a3oBas TMHA aHKEPOBKH, onpeaesieMas no gopmyie (8.4);
A caly Asef — TIIOMIATN TTOTIEPEYHOTO CEYEHHUS apMaTyphl COOTBETCTBEHHO TpeOyemas 1Mo pacdery u
(haKTHIECKN yCTaHOBJICHHAS;

o — KO3((UIMEHT, YUYUTHIBAIONIMK BIWSHWE HA JUIMHY AaHKEPOBKH HANPSHKEHHOTO
COCTOsIHMS cTane(huOpoOeToHa U apMaTypbl U KOHCTPYKTUBHOTO PELICHHUS dJIEMEHTa B
30HE aHKEPOBKHU.

[Tpu aHKepOBKE CTEpXKHEH MEePHOIUYECKOro MPOGMIs C MPSIMBIMH KOHIAMH (TIpsiMasi aHKEPOBKa)
WM TJIaJIKOW apMaTyphl ¢ KPIOKaMH HMJIH METISIMH 0€3 ONOIHUTENBHBIX aHKEPYIOIUX YCTPOUCTB JUIs
PacTSHYTHIX CTepKHEH npuHUMaroT o = 1,0, a s cxxareix — o = 0,75.

Jlonmyckaercsi yMeHbLIATh JUIMHY AQHKEPOBKM B 3aBHCUMOCTHM OT KOJIMYECTBA M JUaMeTpa
MOTIEpEeYHO apMaTypbl, BHUAa aHKEPYIOIIMX YCTPOWCTB (NpUBapKa IMOMNEPEYHOH apMaTyphl, 3aruod
KOHIIOB CTEP)KHEH IIepHOINUECKOTo MPOoQHIIst) M BEIMYHMHBI IIONIEPEYHOro ookaTus cranepudpodeToHa



B 30HE aHKEPOBKH (HaIpUMep, OT OIIOPHOI peakLuu), Ho He Ooiiee yeM Ha 30 %.

B mo6om ciyuae (akTHUeCKyrO AJIMHY aHKepOBKH NpuUHHUMAiOT He MeHee 0,31y, , a Takke He
Mmenee 15ds u 200 mm.

8.3.27 Ycunue, BOCIPHHIMAEMOE aHKEPYEMbIM CTEP)KHEM apMaTypbl, OIPEeIIOT o Gopmyie:

N, =RA = <RA,, (8.7)

ef

r1e |, — UIMHA aHKEPOBKH, OIPEAENieMas COIIacHo 1. 8.3.26, IpPUHUMAas OTHOILCHHE =1;
ls — paccTosiHHE OT KOHIIa aHKEPYEMOTO CTEpXKHA JI0 PACCMATPHBAEMOTO HOMEPEYHOTO CeUCHUS
JIIeMEHTA.

8.3.28 Ha xpaitHux CBOOOJHBIX OIOpax 3JIEMEHTOB JJHMHA 3aIllyCKa PacTSHYThIX CTEpXHEH 3a
BHYTPEHHIOI0O TpaHb CBOOONHOW OMNOPHI TpH BBHINONHEHWH YycioBwid mm. 6.4.1—6.4.5 nomxxa
cocTaBIATh He MeHee 50s. Ecnu ykasaHHOe yclioBHe He COOMIOMAeTCs, IUIHHY 3allyckKa apMaTyphl 3a
rpaHb OIOPHI OIPEAETIAIOT COrIacHo 1. §8.3.26.

8.3.29 Ilpm ycTpoiicTBe Ha KOHIIAX CTEp)KHEH ClieNMalIbHBIX aHKEPOB B BUJE IUIACTHH, 1ai0, raek,
YTOJIKOB, BBIC2)KEHHBIX T'OJIOBOK M T.I. IUIOMIAJh KOHTAaKTa aHKepa cO CTaleuOpoOETOHOM JIOJKHA
YIOBIIETBOPATH  YCIOBHIO TIPOYHOCTH cTajeduOpoberoHa Ha cwmsarue. Kpome Toro, mpwu
NPOCKTUPOBAHUH MPUBAPHBACMBIX AHKEPHBIX JCTANCH ClIeMyeT yYUTHIBATH XapaKTEPHCTHKH METalia
10 CBApHBAEMOCTH, a TAK)Xe CIIOCOOBI M YCIIOBHS CBapKH.

AHKepOBKa NpeJBapUTeIbHO HANIPSKEHHOH apMaTyphbl

8.3.30 AHKepOBKY HANpATaeMO apMaTyphl OCYIIECCTBISIFOT OJJHAM U3 CIEIYIOUIUX CIIOCOOO0B:

B BUJIC MIPSIMOT0 OKOHYAHHUS CTEPKHA (TIpsIMas aHKEPOBKA);

C IPUMEHEHHUEM CIELMAJIBHBIX aHKEPHBIX YCTPOMCTB HA KOHILE CTEPIKHSL.

8.3.31 ba3zoByio (OCHOBHYI0) UIMHY aHKEpOBKM HaNpsraeMoil apMmarypbl, HEOOXOAMMYIO JUIs
mepefayd YCWIMs B apMarype C TIOMHBIM pacuyeTHBIM 3HAYCHHEM CONpOTHBIeHUA R Ha
cTaneudpoOETOH, ONPEEIISIOT O (hopMyIIe:

L (8.8)
Rbond Ug

rae As ¥ Us — COOTBETCTBEHHO IUIOIIAb IOIIEPEYHOTO CEUCHHUS aHKEPYEMOTro CTEPKHS apMaTypbl
Y TIEPUMETp €r0 CEUSHUs, ONpeessieMble 10 HOMHHAJIBHOMY JHaMETPy CTEpIKHS;

Rpond — pacueTHOE COTIPOTHBIICHHUE CIICTICHHUSI apMaTyphI CO CTalepuOpoOETOHOM, TIPHHIMAEMOe
PaBHOMEPHO paclpelleNIeHHbIM IT0UINHE aHKEPOBKH U ompeiensieMoe 1o gopmyie:

Rbond = NRivts (8.9)

rie Ry — pacueTHoe conmpoTtupieHHe cTanehruOpoOeToHa 0CEBOMY PACTKEHHIO;
N — K03 GUIMEHT, yYUTHIBAIOMIMKA BIMSHUE BHAA MOBEPXHOCTH apMaTypbl, MPHMHUMAaeMbIil
paBHBIM:
1,7 — s xonmoaHOIepOPMUPOBAHHOM apMaTypsl IepHoauueckoro mnpoduist kiaacca Bpl1500
JuaMeTpoM 3 MM U apMaTypHBbIX kaHaToB knacca K1500 nuamerpoM 6 muy;
1,8 — s xonoxHOIEPOPMUPOBAHHOM apMaTypsl Kilacca Bp nuamerpom 4 MM u Gotee;
2,2 — nnist apMaTypHbIX KaHaToB Kiacca K quamerpom 9 Mm u bonee;
2,5 — s ropsiueKaTaHON M TEPMOMEXaHUYeCKH 00paboTaHHOM apMaTyphl Kiiacca A.
8.3.32 Tpebyemyro pacueTHYIO MJIMHY MPSIMOW AHKEPOBKH HAMPSAraeMON apMaTypbl C y4eTOM
KOHCTPYKTHBHOT'O PELICHUsI JJIEMEHTA B 30HE aHKEPOBKH ONPEIEIISIOT 10 (hopMyJie:

- As,cal

an 0,an
As,ef

: (8.10)

HO mpuHUMatOT He MeHee 150s 1 200 mm.
B dbopmyne (8.10):
lo.an — 0a30Bas [THHA aHKEPOBKH, onpeaenseMast o gopmyie (8.8);



Ascaly Asef — TUIOIIAM TIONEPEYHOTO CEYEHHs apMaTypbl COOTBETCTBEHHO TpeOyemasi 1o pacdery H
(aKTHYECKN yCTaHOBJICHHASI.

CoenuHeHHsi apMaTypbl

8.3.33 st coenvHEHHS apMaTyphl IPUHUMAIOT OIHH U3 CIIEAYIOMIUX TUIIOB CTHIKOB:

CTBIKH BHaXJIECTKY 0€3 CBapKH:

C IPSIMBIMHU KOHIIAMH CTEPKHEH IepHoIIecKoro npoduis;

C MPSIMBIMU KOHLIAMH CTEpXHEH ¢ MPHUBAapKOH MM yCTAaHOBKOW HA JUIMHE HAXJIECTKHU IONEPEUHBIX
CTEp)KHEH;

¢ 3aru0amMy Ha KOHLAX (KPIOKH, JAIIKH, METIH); MPH 3TOM IS INIAAKUX CTEP)KHEH HMPUMEHSIOT
TOJILKO KPIOKU M NIETIIH;

CBapHbBIE U MEXaHHYECKHE CTHIKOBBIE COSJNHEHUS:

CBapKOii apMaTypbl;

C NMPUMEHEHHEM CIENNABHBIX MEXaHHYECKUX YCTPOWCTB (CTBIKM C ONPECCOBAHHBIMH MYy(TaMH,
pe3b00BEIMU MydTamMHu | Jp.).

8.3.34 Creikn apMaTypbl BHaxJecTKy (0e3 CBapku) HMPHUMEHSIOT TPH CTHIKOBAaHWHU CTEpKHEH ¢
IuaMeTpoM pabodeit apmarypsl He 6onee 40 MM.

Ha coenunenust apMaTypbl BHaXJIECTKY PaclpoOCTPaHsIOTCS yKa3zaHus 1. 8.3.23.

CTBIKM PACTSHYTOM WIM CXKAaTOW apMaTypbl JOJDKHBI MMETh JUIMHY Iepenycka (HaxXJIEeCTKH) He
MeHee 3Ha4eHus AuHs ||, onpenessemoro mo Gpopmyie:

I :alo,an As,cal ) (8.11)

ef

rae  loan — 6a3oBas mmHHA aHKEPOBKH, onpeaenseMast o Gopmyie (8.8);
As,cal: As'efi cM. 11. 8.3.32;
o — KO3 (GUIMEHT, YYUTBHIBAIOIIMI BIWSHHE HANPSDKEHHOTO COCTOSHHS — apMaTyphl,
KOHCTPYKTHBHOI'O pEIIEHHUs 3JEMEHTa B 30HE COEIUHEHUS CTEepXKHEH, KOJIUYecTBa
CTBIKYeMOH apMaTypsl B OJHOM CEYEHHHM II0 OTHOLIEHWIO K OOIIEMYy KOJIHYECTBY
apMaTypbl B 3TOM CEUEHHH, PACCTOSHUS MEXKy CTBIKYEMBIMH CTEPXKHIMU.

ITpn coeanHeHMHN apMaTypbl NEPHOANIECKOTO MPO(GMIL ¢ MPSMBIMU KOHLAMH, a TaKKe TIIaJKUX
CTEp)KHEH C KPIOKaM{ WJIH METISIMU 03 JIOTOIHUTENBHBIX aHKEPYIOIMX YCTPOHCTB KO PHUIUESHT O
JUIsL pacTSIHYTOW apMaTyphl HNPUHUMAIOT paBHbIM 1,2, a ansa cxartoil apmatypbl — 0,9. Ilpu sTom
JIOJDKHBI OBITH COONIONEHBI CIEAYIOMNE YCIOBHS: OTHOCHTENBHOE KOJIMYECTBO CTHIKYEMOW B OJHOM
pacdeTHOM CEYEHHH >JIEMEHTa pabodeil pacTIHYTOH apMaTypbl MEPHOANYECKOTO HMPO(MIS JTOJKHO
661Th He 6onee 50 %, rmaaxoil apMaTypsl (¢ KpIOKaMH WK NeTasIMu) — He 6oinee 25 %;

yCUJIM€e, BOCIPHUHMMAEMOE BCEH IONEPEYHOM apMaTypoi, IOCTaBJIEHHOW B Mpelenax CThIKa,
JIOJDKHO OBITh HE MEHEE IOJIOBHHBI YCHJINS, BOCIPHHHUMAEMOTO CTBIKYEMOH B OJHOM DPacYeTHOM
CEUCHHUH JJIEMEHTa PACTSIHYTOH paboueil apMaTypoi; pacCTOSHHE MEXIY CTHIKYEeMBIMH pabodnMu
CTEPXHSIMH apMaTypbl HE JODKHO mpeBbimath 4ds; pacCTOSHHE MEXKIy COCEAHHMH CTBIKAMH
BHAXJIECTKY (110 [IMPUHE KeJIe300€TOHHOTO AIEMEHTA) TOJDKHO ObITh He MeHee 20 u He MeHee 30 MM.

B kauecTBe OJHOrO pacyeTHOrO0 CEYEHUS OJJIEMEHTa, PAcCMATPUBAEMOTO MMl OINpEesICHHS
OTHOCHUTEJIBHOTO KOJINYECTBA CTHIKYEMOM apMaTyphl B OJJHOM CEUEHHH, IPUHUMAIOT y4acTOK 3JIEMEHTa
BJOJIb CTBIKyeMOit apMaTyphl 1nuHOH 1,31, Cuutaercs, 4To CTBIKM apMaTypbl PacIoIOKEHbI B OJTHOM
pPacUeTHOM CEUEHUH, €CIIU LIEHTPBI 3TUX CTBIKOB HAXOAATCS B MpeJeNax JUIMHBI 3TOTO y4acTKa.

Jomyckaercst yBeNM4YMBAaTh OTHOCUTEIBHOE KOJIHUYECTBO CTHIKYEMOW B OJJHOM Pacu€THOM CEYEHUU
aneMeHTa paboueil pacTsiHyToH apmarypsl 10 100 %, npuanMas 3HadeHne ko3 duimeHTa ol paBHBIM
2,0. Ilpm OTHOCHTENFHOM KOJIMYECTBE CTHIKYEMOH B OJHOM pAacieTHOM CCUCHHH apMaTypsl
neproandeckoro npoduira 6onee 50 % u rmaaKoi apmartypsl 6onee 25 % 3HaueHUs KOAPPUIEHTa O
ONPEIEINAIOT 110 JINHEHHOW MHTEPTIONSILIMHN.

[lpn HanWYMM [IOTOTHMUTENBHBIX AHKEPYIONIMX YCTPOHCTB Ha KOHIAX CTBIKYEMBIX CTEp)KHEH
(mpuBapka monepeyHoil apMaTypsl, 3aruda KOHIIOB CTHIKYEMBIX CTEPXKHEH NMepHOIMIECKOro IpoduIs 1
JIp.) JJTHHA TIEpeIycKa CTHIKYEMbIX CTEP)KHEH MOXKeT ObITh YMEHbIIIEHa, HO He Ooee yeM Ha 30 %.

B mo6oM cirydae (aktudeckas AIMHA TIeperycka TokHa ObITh He MeHee 0,40l an, He Meree 20ds 1
He MeHee 250 MM.

8.3.35 Ilpu coemHEeHUH apMaTyphbl C UCIOJIb30BAHUEM CBAPKH BBIOOP THIIOB CBAPHOTO COCMHEHHS
M CHOCOOOB CBapKW MPOM3BOJSAT C YYETOM YCIIOBHH OKCIUIyaTallid KOHCTPYKIHH, CBapHBaEMOCTH
CTaJM ¥ TPeOOBAHUII [0 TEXHOJIOIMU U3TOTOBJICHUS B COOTBETCTBHH C JCHCTBYIOIIUMH HOPMATUBHBIMU



nokymentamu (IOCT 14098).

8.3.36 IIpu ucroap30BaHMM [UIsl CTHIKOB apMaTyphl MEXaHUYECKHX YCTPOMCTB B BUAE MyPT (MyThI
Ha pe3bde, onpeccoBaHHble My(QTHl U T.J1.) Hecyllas CIIOCOOHOCTh MY(TOBOTO COCAMHEHHS JOJDKHA
OBITH TaKoH K€, YTO U CTHIKYEMBIX CTEp)KHEH (COOTBETCTBEHHO IPH PACTSDKEHUU MM cxkaThH). KoHIbI
CTBIKYEMBIX CTEP)KHEW CJIeAyeT 3aBOJUTh Ha TPeOyeMylo JIMHY B My(Ty, ONpelessieMyl0 pacyeToM
WITH OTIBITHBIM Ty TEM.

[Ipu ucnone3oBannu My(T Ha pe3bde HOmKHA OBITH obOecreueHa Tpebyemas 3aTsDKKa My(pT ois
TUKBUAANNH 0 Ta B pe3nde.

I'nyTnie cTep:kHn

8.3.37 Ilpu npumeHeHUW THYTOW apMarypsl (OTTMOBI, 3arHObl KOHIIOB CTEP)KHEI) MUHUMAIbHBIN
JUaMeTp 3aruba OTHEJBHOTO CTEPXKHS JIOJDKEH OBITh TaKMM, YTOOBI M30€XaTh paspylICHUS I
packanbiBaHusl cTaieuOpoOeToHa BHYTPH 3arnba apMaTypHOTO CTEPXKHS M €ro pa3pyllieHHne B MECTe
3aruoa.

MuHUMaTBHBIH IHaMeTp OmnpaBKU Uon AL apMaTypbl MPUHUMAIOT B 3aBHCHMOCTH OT JHaMeTpa
crepxHs ds He MeHee:

JUTS TTIAJIKHX CTePIKHEH

don = 2,5d; mipu dg < 20 mm;

don = 4d; ipu ds > 20 Mm;

IUTSL CTEPIKHEH ePUOIMIESCKOT0 TPOGHIIS

don = 5ds ipm dg < 20 mm;

don = 8d; ipu ds > 20 mm.



TTPUJIOXXEHUE A
(cnpasournoe)

OCHOBHBIE BYKBEHHBIE OGO3HAYEHMU S
Ycwins oT BHENTHHX HATPY30K M BO3/I€iiCTBUI B MONIEPEYHOM CeYeHHH JIEMEHTA
M — u3rubaronmii MOMEHT;
N — mpoaonpHas cuia;

Q — momnepeyHas cuia.

XapaKTepUCTHKH MATEPHAJIOB

Rpn — HOPMaTHBHOE COIIPOTHBIICHHE OETOHA OCEBOMY C)KATHIO;

Ry, Roser — pacyeTHBIE CONPOTHBIECHUS OETOHA OCEBOMY CKaTWIO JUIS MPEAETBbHBIX COCTOSHHN
COOTBETCTBEHHO TEPBOH U BTOPOI1 IpymII;

Rptn — HOPMAaTHBHOE CONIPOTHBIICHHE OETOHA OCEBOMY PACTSIKEHUIO;

Rpt, Rotser — pacdeTHBIE CONPOTHBICHUS OETOHA OCEBOMY PACTSIKEHHIO JUTSA MPEAETBbHBIX COCTOSHHUN
COOTBETCTBEHHO NEPBOI W BTOPOW TPYIIT;

Ry — TIepenaTovHas IPOYHOCTH OETOHa,

Roond — pacueTHOE CONPOTUBIICHNE CLEIUICHHUS apMaTyphI ¢ OETOHOM;

Ri, Rt ~ — pacdeTrHoe compoTuBieHHe craieguOpoOeToHa COOTBETCTBEHHO IIPU CHKATHH U
pacTshKeHHH;

Rs, Rsser  — pacdeTHble CONPOTHUBICHMUS apMaTypbl PACTSIKCHUIO IS MPEAeNbHBIX COCTOSHUMN
COOTBETCTBEHHO IIEPBOI U BTOPOH IPYIIIL;

Rew — pacyeTHOE COIPOTHUBIICHHE MTOTIEPEYHON apMaTyphl PaCTsHKEHUIO;

Rsc — pacyeTHOE COIPOTHBIIEHHE apMaTypbl CXKaTHIO Ul HPENENbHBIX COCTOSHHUH MepBOi
TpYIIIb;

R¢ — pacyeTHOE COIPOTHUBIICHNE PACTLKEHHIO (HOPOBOM CTAIBHON apMaTyphbl;

R ser — HOPMAaTHBHOE CONPOTHBIICHNE PACTSDKEHNIO (GrOpPOBOI CTANBHOM apMaTypBbl;

Ey — HavyaJbHBIA MOAYJb YIPYTOCTH OETOHA NPH CHKATHU U PACTSIKEHUM;

Eyreq — TpHUBENIEHHBIN MOIyh HedopManni CKaToro OeToHa;

Es — MOZyJIb YIPYTOCTH apMaTypbl;

Esred — NPUBEIEHHBIH MOIYJb Ae(OopMallii apMaTypbl, PAcIOIOKEHHONW B PACTSIHYTOW 30HE
3JIEMEHTA C TPEIINHAMHY;

E¢ — MOJyJb YOPYTOCTH CTAIBHOM (HUOpBHI;

It an — MHHUMaJbHas JUIMHA 3a]elKi (GUOpbI B OETOHE, COOTBETCTBYIOIIAS WX paspbiBy HpPH
BBIJICpTUBaHNY;

€bos b0 — TpeleNIbHBIE OTHOCUTENbHBIE JeopManny 0ETOHa COOTBETCTBEHHO TIPH PaBHOMEPHOM
OCEBOM CKaTHUH U OCEBOM PACTSIKCHUH;

Efb.sh — OTHOCHTENbHBIE ehopManuy ycaaku OeToHa;

Po.cr — K03((UINEHT IMoNI3ydecTH OETOHa;

o — OTHOIIIEHHE COOTBETCTBYIOIINX MOIYyJIEH yIpyrocTu apmMarypsl Es n 6etona Ey,;

O — k03¢ ¢unneHT 3¢h(heKTUBHOCTH KOCBEHHOTO apMHUpOBaHUs (GHOPOBOIl apMaTypoid;

n — XapaKTepucTHKa cueruieHus Guop ¢ 6ETOHOM MO KOHTAKTHOM ITOBEPXHOCTH.

XapaKTepl/lCTl/IKl/l MOJOKCHUS apMaTypbl B MONMEPEIYHOM CEHCHHUH IJIEMEHTA

S — 0003HauEHHE MPOIOJIBLHON apMaTyphl:
[IpY HaJMYMU CKATOM U PACTAHYTOW OT AEHCTBUS BHELIHEH HArpy3KH 30H CEYEHUS —
PAacIoJIOKEHHOM B PaCTSIHYTOM 30HE;
IIPY TOJTHOCTBIO C)KAaTOM OT JEHCTBUS BHEIIHEW HATPY3KU CEUEHUH — PACIIOJIOKEHHOM
Y MEHEE CKaTOW I'PaHU CEUEHUS;
IIPU OJIHOCTBIO PACTSAHYTOM OT JEHCTBUS BHEIIHEH HAIPY3KU CEUECHUHU:

IUIs  BHELCHTPCHHO pPACTSHYTHIX OJJIEMEHTOB — DACHOJIOXCHHOW y Oolee
PacTSIHYTO# 'paHH CEUCHHUS;
JUISL IIEHTPANbHO-PACTAHYTHIX JJIEMEHTOB — BCEH B TOMEPEYHOM CEUCHHH
JJIEMEHTA;

S' — 0003HaueHHE MPOIOJIBLHON apMaTyphl:

pyu HAJIUIUU C)KaTol U paCTS[HyTOﬁ oT HeﬁCTBHﬂ BHEIITHEH Harpys3kKu 30H CCUCHUSA —



Hfm
Mty
Hfa

Ap
Apt
Ared
A loc

PacIoJIOKEHHOW B CKaTOM 30HE;

IIpU MOJHOCTBIO CKAaTOM OT AEHCTBUS BHELIHEN HArpy3KH CEUEHUH — PAaCIIOJI0KEHHOU
y OoJiee cyxaTol rpaHy CEeUCHUS;

IIPU MIOJTHOCTBIO PACTSIHYTOM OT JCHCTBUS BHEUIHEH HAarpy3KH CEYEHHWH BHELIEHTPEHHO
PacTSHYTHIX 3JIEMEHTOB — PACIHOJIOKEHHOW Y MEHee PacTIHYTON rpaHy CEUESHUS;
KOX(QUIUEHT, YYUTHIBAIOIINN OpHEHTaHi0 (UOp OTHOCHUTENFHO HAIpaBICHUSI
TJIABHBIX PACTATUBAIONINX HANPSDKECHNH;

KOX(PHUIMEHT, yYUTHIBAIOIINN BIMSIHHAE HAa OpPUCHTAIMIO (GUOp pa3MEepoB CEUCHHS,
MEPIEHANKYIISIPHBIX HAIIPABICHUIO BHEITHETO YCHIIHS.

I'eomeTpuyeckne XapaKTepUCTHKH

IIMPUHA TPSIMOYTOJbHOTO CEUeHHWs; INUpUHA pedpa TaBpPOBOTO U JABYTaBPOBOTO
CEUCHU;

IIMPUHA TIOJKU TaBPOBOTO U JIBYTABPOBOTO CEYCHUN COOTBETCTBCHHO B PACTIHYTOU U
C)KaToOM 30HaX;

BEICOTA MPSIMOYTOJIFHOTO, TABPOBOTO M IBYTABPOBOTO CCUCHMUIA,

BBICOTA TIOJIKM TaBPOBOTO U JIBYTaBPOBOTO CEUYEHHH COOTBETCTBEHHO B PACTSHYTOU U
CKaTOH 30Hax;

paccTosiHie OT PaBHOJCHCTBYIOIICH YCHJIMH B apMaType COOTBETCTBEHHO S W S' 1o
OiKalIel TpaHu CeUeHMS,

BBICOTA CeueHus, paBHas h — a;

BBICOTA CXKATOM 30HbI cTaneduopodeToHa;

. X
OTHOCHTENbHAS BBICOTA CXKaTOH 30HBI cTaeguOpobeTona, paBHas m ;

PacCTOSIHAE MEXKAY XOMYTaMHU, H3MEPEHHOE MO JUINHE JJIEMEHTA;
9KCIIEHTPHCUTET MPOJONbHON CHiIbl N OTHOCHTENBHO LEHTPa TSDKECTH IPUBEICHHOTO
CEYeHUS, OTIPENICISIEMBIH C YIeTOM II. 4.2.6;

paccTosiHUA OT TOYKU TPHIOKEHHS NponoibHON cuibl N 10 paBHOAEHCTBYIOLIEH
YCHJIMH B apMaType COOTBETCTBEHHO S U S';

OKCHCHTPUCUTET YCUJIUA MPEABAPUTEIILHOIO 00>KaTHUsI OTHOCUTEIIHLHO LHECHTpa TAXKECTU
CeYeHus;

paccTosiHMe OT NPWIOKEHHUS yCWIWs MpeaBapurensHoro obkatus N, ¢ yderom
M3ruOaroNIero MOMEHTa OT BHEIIHEH Harpys3KH A0 HEHTpa TSHKECTH pacTSHYTOH WIN
HanMEHee CKaTOM apMaTyphl;

IPOJIET DIEMEHTA;

JurHA QUOPET,

JUIMHA 30HBI aHKEPOBKHU MPEABAPUTEIBHO HAMIPATAEMOI apMaTyphl;

pacueTHas AJMHA 3JEMEHTA, MOABEPTaOLIerocs: IEHCTBUIO CHKUMAIOLIEH MPOJIOJIbHOM
CUIJIBI,

JIJIMHA 30HBI IEpeIavu NPEABAPUTCIILHOTO HAIIPSAKCHUA B apMaType Ha 6CTOH;

paanyC HHEPHUU TMONEPEYHOI0 CCUCHHA DJJIEMEHTA OTHOCUTCIIBHO HECHTPA TIKECTU
Ce4eHus;

— HOMUHAJIbHBII AUaMETP CTep)KHeﬁ COOTBCTCTBCHHO HpO}IOJ’IBHOﬁ n nonepeqHOﬁ

apMaTyphl;
NIPUBEICHHBINA naMeTp GuOpHI;

TUTOIIA TN CEUCHHUS apMaTypbl COOTBETCTBEHHO S U S,

TUTOIIAJTb CEYEHHS XOMYTOB, PACIIOJIOKEHHBIX B OJIHOH HOPMAJILHOM K MPOJIOIBHON OCH
3JIEMEHTA TUIOCKOCTH, IIepeceKaromell HAKIIOHHOE CEYCHHE;

KOG (QUIMEHT apMHUPOBAHUS, ONpPEACNAeMBbI KaK OTHOIICHHE IUIOMAIN CEYCHHS
apMaTypsbl S K IUIOMIa 11 MOMEPEYHOro CedeHust dieMeHTa b-h 6e3 yuera cBeCOB CxKaThIX
W pacTSHYTHIX MOJIOK;

k03 duneHT GrUOPOBOTO APMUPOBAHHS IO MACCE;

k03 urreHT GUOPOBOTO ApMUPOBAHHUS 10 OOBEMY;

k03 durreHT GrUOPOBOro apMUPOBAHHUS MO MJIOIIAAN CEUCHHUSL;

IUIOIIA/b BCero OETOHA B IIONEPEYHOM CEYEHHUH;

IUIOIIA/Ib CEUCHUsI OETOHA CXKATOH 30HBI;

TUIOIIA/b CeueHHs1 OETOHA PACTSIHYTON 30HbI;

TUIOIIA/Th ITPUBEICHHOTO CEYCHUS JIEMEHTAa;

TUIOIIa b CMATUS OETOHA;
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MOMCHT HHEpHUU CCUCHUSA BCCTO 6eTOHa OTHOCUTCJIbHO LCHTPA TAKECTHU CCUCHUA
JIIEMEHTa;

MOMEHT HWHEPLUWH TPHUBEAEHHOTO CEYEHHs JJIEMEHTa OTHOCHTEIBHO €ro IeHTpa
TSDKECTH;

MOMEHT MHEpUUH CTanepruOpoOETOHHOrO CEYeHUs, NPHUBEICHHOIO K OETOHHOMY,
OTHOCHTEJIBHO €ro LEHTPa TSHKECTH;

MOMEHT COIIPOTUBIICHHUSI CEUCHHS 3JIEMEHTA JUIsl KpaHEero PacTSAHYTOrO BOJIOKHA;
MOMEHT COTPOTUBJICHUS CTaIepuOpoOETOHHOTO CeUeHs, IPUBEACHHOTO K OETOHHOMY.

XapakTepuCTHKH NPeIBAPUTEIbHO HANPSI)KEHHOI0 J1eMEeHTA

YCHJIHE MPEIBAPUTEIHEHOTO 00XKATUs C YYETOM HOTEPh MPEABAPUTEILHOTO HANPSIKEHUS
B apMaType, COOTBETCTBYIOIINX pacCMaTPUBAEMON CTaJuU padOThI 3J1€MEHTa;

yCWiIre B HamlpsraeMoil apMarype C y4eTOM COOTBETCTBEHHO IIEPBBIX M BCEX IMOTEPh
NIPEABAPUTEIHLHOTO HAIIPSKEHHSL;

NpeABapUTENbHOE HANpsDKEHHE B HANpsAraeMod apMmarype C Y4eToM IMOoTeph
MIPEABAPHUTENBHOTO HANpPsDKCHNS B apMaTrype, COOTBETCTBYIOIIMX pPaccMaTpHUBAEMOM
CTaguy paboTHI YJIEMEHTA;

MOTEPH MIPEABAPUTEIHLHOTO HANIPSDKEHNUS B apMaType;

C)KUMAIOIIHE HANIPSHKEHUS B cTaeuOpoOeTOHE B CTaANH MTPEABAPUTEIFHOTO 00XKATHs

~N NN bW

20.

21.

22.

23.

24.
25.

C Y4€TOM ITOTeph NMPEIBAPUTEIFHOTO HANPSDKEHUS B apMarype.

[NPUIJIOXKEHUE b

MNEPEYEHb HOPMATUBHOMN U TEXHUYECKOMN TOKYMEHTAIIUM

. CHull 2.01.07-85*
. CHulI 2.02.01-83*
. CHulI 2.03.01-85*
. CHulI 2.03.03-85

. CHulI 2.03.11-85

. CHulI 2.05.03-84*
. CHulI 2.06.04-82*

. CHulI 2.06.06-85
. CHulI 3.03.01-87
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

CHuII 12-01-2004
CHuII 21-01-97*
CHulI 23-01-99*
CHulI 23-02-2003
CHulI 32-04-97
CHulII 33-01-2003
CHulII 11-7-81*
CHulII 11-23-81*
I'OCT 4.212-80
I'OCT 4.250-79

I'OCT 5781-82

I'OCT 6727-80

I'OCT 7473-94

I'OCT 8267-93

I'OCT 8736-93
I'OCT 8829-94

Harpy3ku u Bo3neicTBus

OcHOBaHUs 31aHUN U COOPYKEHUN

BeronHbIe 1 XKene300eTOHHBIE KOHCTPYKIUH (CIIPABOYHO)
ApMonieMeHTHbIE KOHCTPYKIIUH

3ammTa CTPOUTEIBHBIX KOHCTPYKINI OT KOPPO3UH

MocTs U TpYOBI

Harpysku u BO3IEHCTBHS Ha THIPOTEXHHUYECKHE COOPYKEHHS
(BOTHOBBIE, JIEIOBBIE H OT CYJOB)

[TnoTHHBI OETOHHBIE U JKEJIe300€TOHHBIE

Hecymye u orpaxaroniie KOHCTPYKIHN

OpFaHI/I?;aHI/IH CTPOUTECIIBCTBA

[Moxapnast 6e30MacHOCTh 3[JaHUI U COOPYKEHUI

CrpourenbHas KIUMaTOJIOTHs

Tennopas 3ammra 31aHui

ToHHEN!N KeJIe3HOAOPOKHBIE U aBTOAOPOKHBIC

I'maporexundeckue coopyxeHust. OCHOBHBIE TTOJIOXKECHUS
CTpOuTENsCTBO B CEHCMHIYECKIX paifoHaX

CranbHble KOHCTPYKIIUH

CIIKII. CtpoutensctBo. beronsr. HomeHkmaTypa moka3arenei
CIIKII. CtpoutenbcTBo. beToHHBIC M KeIe300€TOHHBIC U3ICUS
KoHCTpyKunu. HoMeHKIIaTypa noka3aresei.

Cranp TOpsyeKkaTraHas Uil AapMHPOBAHUS  IKele300eTOHHBIX
KOHCTpyKuMi. TexHnueckue ycnoBus

[TpoBonoKka M3 HU3KOYIJIEPOMUCTOW CTAIHM XOJIOJHOTSHYTAs JUIs
apMHUpPOBaHMs  KEJIEe300€TOHHBIX KOHCTPYKUMH. TexHuueckue
yCIIOBUS

Cwmecu 6eToHHbIe. TeXHIUYECKNE YCIOBUS

[IleOenp U rpaBuil U3 IUIOTHBIX TOPHBIX TOPOJ JUIS CTPOUTEIBHBIX
pabot. TexHIUeCKue yCIOBHS

[ecok st ctponTensHBIX padot. Texaudeckue ycaoBus

W3nenns ctponTenbHBIE KEIE300€TOHHBIE U OETOHHBIE 3aBOACKOTO
WU3rOTOBJEHUSA. MeTo/bl HUcCTbITaHud HarpyxeHueM. lIpaBuia
OLICHKH MPOYHOCTH, KECTKOCTH U TPELIMHOCTOHMKOCTH



26. TTOCT 10060.0-95 Beronbl. MeToapl  OmpenelneHus MOpo30cTokocTH. Obue

TpeboBaHus

27.TOCT 10180-90 Beronsl. MeToas! ompeneneHuss MPOYHOCTH IO KOHTPOJIBbHBIM
oOpasiam

28.TOCT 10181-2000 Cwmecu O6eToHHBIE. MeTOIbI HCITBITAHUH

29.TOCT 10884-94 Cranp apMmaTypHass TEPMOMEXAaHWYECKH YIpPOYHEHHAs LIS
JKeJIe300eTOHHBIX KOHCTPYKUMHA. TeXHUYECKUe yCIOBUS

30. TOCT 10922-90 ApmatypHBle ® 3aKJaIHBIE W3IENHA CBAapHBIC, COCTUHEHUS

CBAapHBIE apMaTypbl M 3aKJIaJHBIX M3IEIHH Kene300eTOHHBIX
KOHCTpYKuuid. O0Ine TEXHUIECKHEe yCIOBUS

31.TOCT 12730.0-78 Beronsl. O0mue TpeOoBaHMS K METOAAM ONpEeAeTIeHHs IIOTHOCTH,
MOPHUCTOCTH M BOJJIOHENIPOHUIIAEMOCTH

32.TOCT 12730.1-78 Beronsl. MeTonb! onpeenaeHus IIOTHOCTH

33.TOCT 12730.5-84 Beronsl. MeTons! onpeneneHus: BOJOHEIIPOHUIIAEMOCTH

34.TOCT 14098-91 CoenvHeHMs CBapHble apMaTypbl M 3aKJIaJHBIX  U3JETHi
JKeNIe300eTOHHBIX KOHCTPYKIMHA. THIIBI, KOHCTPYKLIUH U pa3Mepbl

35.TOCT 17624-87 BeroHsl. YIIbTpa3ByKOBOI METOM ONPENEIIECHUS IPOYHOCTH

36.TOCT 17625-83 KoncTpykunm n n3nenus xene300eToHHBIE. PagnammoHHbIil MeTo

OTIpeNeNIeHNs] TOJIIMHBI 3alIUTHOTO CJIosi OeTOHa, Pa3MepoB M
PAacIoI0KEHHs apMaTypbl

37.TOCT 18105-86 Bberonsl. [IpaBuiia KOHTPOJIS POYHOCTH

38.TOCT 20910-90 Beronsl sxapocToiikue. TexHHUECKHE YCIOBUS

39.TOCT 22690-88 beronsl. OmnpeneneHne NPOYHOCTH MEXaHHMYECKUMH METOJIAMHU
Hepa3pyLIaoIero KOHTPOJLL

40.TOCT 26633-91 BeToHbI TsKebIe 1 MENKO3epHUCTHIE. TeXHUYeCKHe YCIOBHUS

41. PTM 17-01-2002 PykoBogsiue TexHUUYECKHE MaTepHanbl MO NPOEKTUPOBAHMIO U
MIPUMEHEHHIO cTane(pnOpOOETOHHBIX CTPOUTEIBHBIX KOHCTPYKINH

42. PTM 17-02-2003 PykoBogsiue TexHUUYECKHE MaTepHanbl MO NPOEKTUPOBAHHUIO U

H3TOTOBIICHUIO CTane(uOPOOCTOHHBIX KOHCTPYKIMA Ha (uope,
pe3aHoit u3 JHcTa
43. PTM 17-03-2005 PykoBopsimie TeXHWYECKHE MaTepHalbl 1O TPOEKTHPOBAHHUIO,
H3TOTOBIICHHUIO u TIPUMEHEHHIO cTanepuOpoOETOHHBIX
CTPOMTENBHBIX KOHCTPYKIMIA Ha Gpuope U3 cTanbHOU IPOBOIOKU
44. Texuuueckue ycnoBus TY 0882-193-46854090-2005. dubpa crampHas (pe3epoBaHHAs s
apMHpOBaHUs OeTOHA
45. Texumueckue ycnoBus TY 0991-123-53832025-2001. dubpa crambHas AIsl ITUCTIEPCHOTO
apMHpOBaHHs 6ETOHA
46. Texumueckue ycnous TY 1211-205-46854090-2005. dubpa cranpHas HTpOBOJNOYHAS IS
apMHUpOBaHMs OeTOHA

[MPUJIOKEHUE B
TEPMHHOJIOTI'USI
Cranedpudpoderon — wucxonauelii OeToH (OETOH-MATpuIld), apMHPOBAaHHBIH PaBHOMEPHO
pacrpezeieHHbIMU B €ro 00beMe CTAIbHBIMU (hHOpaMH.
Hcxonublii 0eToH (0eTOH-MATpPHIIA) — TSOKEABIA WM MEIKO3CPHHCTBIH OCTOH Ha TUIOTHBIX
3aMOJIHUTEIISX.
®udposas apmatrypa (¢pudpa) — cranbHble KOPOTKHE BOJIOKHA, pe3aHble U3 JIMCTa,

(pesepoBaHHble U3 cisi0a WM pyOJICHHBIE U3 MPOBOJIOKH, B arperaTHOM COCTOSIHUH, ONpPEessieMOM
TEXHOJIOTUYECKIM PETrJIaMEHTOM MX M3TOTOBJICHHS.

CranedudpodeToHHbIe KOHCTPYKIUH ¢ (GuOpoBbiM apmupoBanueMm (¢puépoderonnbie) —
KOHCTPYKIWH U3 O€TOHA, apMHUPOBAHHOTO TOJIEKO HOpPOii.

CranedudpodeToHHEIE KOHCTPYKIHH c KOMOWHHMPOBAHHBIM apMHPOBaHHEM
(KOMOMHUPOBAHHO APMHPOBaHHbIE) — KOHCTPYKIMH #3 (pubOpoOeToHa, apMHpPOBAaHHBIE TAKKE
CTEP>KHEBOI apMaTypoii, B TOM YHUCJIE IIPEIBAPUTEIILHO HANIPSKEHHOM.

CaMoHanpsikeHHble  cTajJe(UOPOGETOHHBIE  KOHCTPYKUMHM  —  KOHCTPYKUIUH W3
cranepudpodberona (B TOM 4Yucie KOMOMHHPOBAaHHBIC), OCTOH-MATPHUIIA KOTOPOTO BBIMOJHICTCS Ha
HaMpATAIONIEM LIEMEHTE.



IIpouent ¢udpoBoro apmupoBanusi no o6bemMy — o0veM ¢GuOp B enuHune oObeMa
crasieudpoOeTOHA B IPOIICHTAX.

IIpouent ¢puépoBoro apmMupoBaHusi MO0 Macce — OTHOIIEHHE Macchl (HOp, coaep)KaIInXCs B
eauHUIEe 00BeMa (HUOpPOOETOHA, K Macce ITOH eUHUIBI 00beMa B TIPOIICHTAX.

Kosppunuent puépoBoro apMupoBaHusi Mo 00beMy — OTHOCUTEIHHOE COJICpKAHHE 00BbeMa
(hubp B enquaHIIe 00BbeMa cTanehudOpoOeTOHa.

COJEPKAHUE

Beenenue

1 O6acTp IpUMEHEeHHS

2 HopmaTHBHBIE CCHUIKU

3 TepMUHEBI U OTIpeIeNEeHUs

4 OO0mwme yka3aHus

4.1 OcHOBHBIE NOJIOKEHUS

4.2 OcHOBHBIE pacueTHBIE TPEOOBAHHMS

5 Marepwuansl 11 ctanehuOpoOSTOHHBIX KOHCTPYKITHI

5.1 Beron (Matpwuma)

5.2 Apmarypa

6 Pacuer smemeHTOB cTaneguOpoOETOHHBIX KOHCTPYKIMHA IO TPENSNbHBIM COCTOSTHHSM IEepBOH
TPYTIIBI

6.1 OOmme MoNIOKEHNS

6.2 PacueT 1o MpOYHOCTH cTaIe(huOPOOCTOHHBIX 3JICMEHTOB Ha IEHCTBHE U3THOAOIIMX MOMEHTOB
Y TIPOJIONIBHBIX CHIT

6.3 Pacuer N0 TNPOYHOCTH HOPMAIBHBIX CEYCHUH  MPEABAPUTENBHO  HANPSIKEHHBIX
cTaneuOpOOETOHHBIX 2JIEMEHTOB B CTA/IMH NIPEABAPUTEIHLHOTO 00XKaTHS

6.4 Pacyer 1o mpoyHOCTH CTANIe(rOPOOETOHHBIX JIEMEHTOB ITPH JICHCTBUH ONEPEYHBIX CHIT

6.5 Pacuer craneuOpoOETOHHBIX AIIEMEHTOB HA MECTHOE CKATHE

6.6 Pacyer craneuOpoOETOHHBIX JIEMEHTOB Ha ITPOIABINBaHNE

7 Pacuer snemMeHTOB cTaneuOpOOSTOHHBIX KOHCTPYKIMH 1O TPeNeTbHBIM COCTOSHHSAM BTOPOU
TPYTIIBI

7.1 OO1me MoNIOKEHNS

7.2 Pacuer cranepuOpoOETOHHBIX 3IEMEHTOB TI0 PACKPBITHIO TPEIIIH

7.3 Pacyer aneMeHTOB cTanehuOpoOETOHHBIX KOHCTPYKIUH 1Mo AedopMaIisM

8 KoHcTpyKTHBHBIE TPeOOBAHUS

8.1 Obuue mosoKeHus

8.2 'eomeTpuueckue pasmepsl KOHCTPYKLUI

8.3 ApmupoBaHue

[Mpunoxxenne A. OcHOBHbBIE OyKBEHHBIE 0003HAYCHUS

Ipunoxenne b. [lepeueHb HOPMATUBHON U TEXHUYECKON JOKYMEHTALUN

IIpunoxenne B. TepMunonorus



