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BBEJIEHHE

Hacrosimit CBoa mpaBuil COAEPXKUT PEKOMEHIAUMH MO pacuyeTy U
[POEKTUPOBAHHI0 GETOHHBIX U XeNe300eTOHHBIX KOHCTPYKIMIA NMPOMBILL-
JIEHHBIX M TPaXHAaHCKHUX 3AaHUH U COOpYXeHUH U3 TsDKenoro GertoHa 0e3
MpeaBapUTeIbHOTO HAMpPSIXKEHHS apMaTyphl, KOTOpble 00eCNeYnBalOT Bbl-
nondeHue obsizatensHBIX TpeboBaHuit CHuIl 52-01-03 «beroHubie 1 xe-
J1€300eTOHHbIE KOHCTPYKLUUH. OCHOBHbIE MOJIOKEHUS».

Peluenue Bonpoca o npuMeHeHUr CBoxa NpaBu MpuU NPOEKTUPOBA-
HMM OETOHHBIX W XKeJe306€TOHHBIX KOHCTPYKLMH KOHKPETHBIX 30aHMi M
COOPYXXEHUI OTHOCUTCS K KOMIIETEHLIMY 3aKa3yuKa Wi MPOESKTHOM opra-
HU3auMK. B ciayyae ecnu MpUHSTO pelleHKne O MPUMEHEHUM HACTOSILETO
Cgona npaBuJj, AOMKHBI ObITh BBITOJHEHB! BCE YCTAHOBIEHHBIE B HEM Tpe-
OoBaHus.

IMpusepeHHble B CBOAE MPaBHi €AMHULIBI GU3UYECKUX BEJIMYUH Bbl-
paxeHbl: cuibl — B HbloTOHaX (H) uwin B kwionsloToHax (kKH); nuHeitHbIe
pa3Mepbl — B MM ([ CeMeHUI) MIU B M (Ui 3N1eMEHTOB WK UX YYacT-
KOB); HaNpSXEHUs1, COMPOTUBIEHUS], MOAYIN YIIPYTOCTH — B MeEramacka-
nsix (MITa); pacnipeaeneHHble Harpy3ku u ycunusi — B KH/M nnim H/mm.

Csoa npaBun paspabotany A-pa texH. HaykK A.C. 3azecos, A.H. 3ge3-
dos, T.A. Myxamedues, E.A. Qucmarxos (I'VII <HUWUXB» T'occtposi Poc-
CHH).
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CBOJ MPABUIJI ITO IMPOEKTUPOBAHHWIO U CTPOUTEJNBLCTBY

BETOHHBIE 1 KEJIE3OBETOHHBIE KOHCTPYKIIUN
BE3 IIPEABAPUTEJIIBHOI'O HAIIPSAXEHWA APMATYPbI

CONCRETE AND REINFORCED CONCRETE STRUCTURES
WITHOUT PRESTRESSING

1 OBJIACTh TIPUMEHEHHS

Hacrosuuit CBoa npaBuil pacrpoCTpaHsIeTCs
Ha INPpOeKTUPOBaHUE OETOHHEIX U XKeJ1e300eTOHHBIX
KOHCTPYKUMI 30aHHMIA X COOPYXEHUI pa3IuyHOro
Ha3HaYEeHHsl, BBHIMONHEHHBIX U3 TSXKEJIOTO GeToHA
KJIaCCOB N0 NPOYHOCTH Ha cxarue oT B10 no B60
6e3 penBapHUTENIbHOTO HAMNPSDKEHHS ADMATYPhI U
SKCIIYaTUPYEMbIX B KIUMATUYECKHX YCIOBMAX
Poccum, B cpene ¢ HearpeCCUBHOI CTENEHBIO BO3-
AeHUCTBUSA, NPU CTATUMECKOM NEHCTBUM HArpy3KH.

Cson npaBi1 He PacmpoCTPaHsAeTCs Ha Mpo-
EKTHPOBaHUE GETOHHBIX 1 XeNe306eTOHHBIX KOH-
CTPYKIMII THIPOTEXHUYECKUX COOPYKEHUH, MOC-
TOB, IIOKPHITHH aBTOMOGWILHBIX AOPOr M a3po-
IPOMOB U JPYTUX CIIELIHANBHBIX COOPYXEHHUIA.

2 HOPMATHUBHBIE CCBLIIKH

B nactrosmiem Cpone NMpaBul KUCMOJNBE30BAHBI
CCBUIKM Ha C/IEAYIOLLME HOPMATUBHBIE JOKYMEHThI:

CHull 52-01-2003 BeToHHbIE U Xe/1e306€TOH -
Hble KOHCTPYKUMH. OCHOBHBIE MOJIOXEHUA

CHuIT 2.01.07-85* Harpysku u BO3IelCTBHSA

CHnwuIT 23-01-99* CTpouTebHas KIMMaTo/0-
rust

'OCT 13015.0—2003 KoHCTpyKUMH U H3ae-
nus GeToHHble K Xene3o0eToHHBIe cOopHbie. O6-
1iMe TeXHUYEeCKUe TpeDoBaHUA

TFOCT 14098—91 CoeauHeHuUsl cBapHBIe ap-
MaTypbl M 3aK1aAHbIX M3IeNUH Xe1e300eTOHHBIX
KOHCTPYKLMA. TUNbI, KOHCTPYKLIUH U pa3Mepsl

3 TEPMUHBI 1 OITPEAEJIEHNUA

B nacrosiiuem CBoae MpaBuil HCIO;1b30BaHbI
TepMuHbl o CHulT 52-01 1 apyruM HopMaTus-
HbIM JIOKYMEHTaM, Ha KOTOPble HMEIOTCSI CChIIKU
B TEKCTE.

Jlama esedenus 2004-03-01

4 OBIIIME YKA3AHUA
4.1 OCHOBHBIE ITOJTIOXEHHUA

4.1.1 beToHHbIE U XeIe300eTOHHbIE KOHCTPYK-
LMK JOJDKHBI OBITH oOecrieyeHsl ¢ TpeOyeMoi Ha-
IEXHOCTHIO OT BO3HUKHOBEHHS BCEX BHIIOB MPeieib-
HbIX COCTOSIHHMI pacyeToM, BHIOOpOM MoKasarenei
KayecTBa MaTepHANOB, Ha3HaYEHUEM pa3MEPOB W
KOHCTPYHPOBAaHUEM COIJIACHO YKA3aHUSIM HaCTOsILLE~
ro Ceozna npaswi. I1pu 5T0M NO/DKHBI GBITE BBHITION-
HEHbl TEXHOJIOTHYECKHE TPpeOOBaHMS NPU M3TOTOB-
JICHUW KOHCTPYKUMIA U COOMOAECHH! TpeGOBaHUS 110
SKCIUTyaTaUMHK 30aHUI ¥ COOPYXKEHUIA, a TAKKeE Tpe-
60BaHKs IO 3KOJNOTHH, YCTaHABIMBAEMble COOTBET-
CTBYIOLLIUMM HOPMaTVBHBIMH JOKYMCHTAMH.

4.1.2 KoHCTpyKIUM paccCMarpuBaloT Kak 6e-
TOHHBbIE, €C/IM UX MPOYHOCTh obecreyeHa OJHUM
TONBKO DETOHOM.

beroHHBIE 3/IEMEHTEI IPUMEHSIOT:

a) MPEeUMYLUECTBEHHO Ha CXAaTHe IPH paclio-
JIOXCHHUM NMPONONBHON CKUMAIOLIEH CHUIBI B IIpe-
Jenax MornepevHoro ceueHus 3JIeMEHTa;

6) B OTAENBHBIX CIIy4asx B KOHCTPYKUMSAX, pa-
D0TaIOLUX HA CXaTHe, IPU PACTIONIOKEHWY MPONOIb-
HOI CXXHMaolel CIWIbI 3a MpelesiaMH IToNepeyHo-
TO CEUEHHs INEMEHTA, a TAaKKe B M3rHbaeMEIX KOH-
CTPYKUMSAX, KOTJA MX pa3pyllieHUe He NPEeaCTaBIsAET
HEINOCPEACTBEHHOM OIMaCHOCTHU AN XXU3HH JIIoneit 1
COXPaHHOCTH OOODPYLOBaHHUS U KOrda NMpUMEHEeHHe
GETOHHBIX KOHCTPYKUMH HenecoobpasHo.

4.2 OCHOBHBIE PACYETHBIE TPEBOBAHU A

4.2.1 PacuyeTbl OETOHHBIX M XENE300€TOHHBIX
KOHCTPYKLHH ClieayeT MPOU3BOAUTE IO Tpeesib-
HbIM COCTOSIHHAM, BKITHOYAIOLINM:

- Ipeae;ibHble COCTOSTHUS MePBOM IPyInel (1o
MOJHON HEeTNPUTOAHOCTH K 3KCIUTyaTallMM BCJed-
CTBHE MOTEPHU HeCYILEeNH CrIOCOBHOCTH);

H30anue oguyuaisnoe



CIT 52-101-2003

- MpejenbHble COCTOSIHUS BTOPO# rpyninsbi (1o
HENPUIOAHOCTY K HOPMAalbHOR 3KCIyaTalUH
BCJIEACTBUE OOPa30BaHUsS WJIM YPE3MEPHOIO pac-
KDBbITHSI TPEIUMH, NOSBACHUS HENONYCTUMBIX je-
dopmaumit u ap.).

PacyeTsl no nipeae bHbIM COCTOSTHHSIM TIEPBOi
rpyIel, conepxawmmecs B HactossieM CI1, Bknio-
4aloT pacyeT IO MPOYHOCTU C YYeTOM B HeoDXo-
AUMBIX cy4asx aehOpMUPOBAHHOTO COCTOSTHMS
KOHCTPYKUUH TIEPEA Pa3PYLLUEHUEM.

PacyeTthl no npenesibHbIM COCTOSHUAM BTOPO#
Tpynnbl, conepxauirecs: B Hactosuem CII, Bknto-
YaloT PACYEThl TIO PACKPLITHIO TPELMH K 10 ne-
dopmauuam.

4.2.2 PacueT no npeaeiabHbIM COCTOSHUAM KOH-
CTPYKUMY B LIEJIOM, @ TAKXe€ OTACHABbHBIX €€ dJie-
MEHTOB CICAYET, KaK MpaBUJIO, MPOU3BOAHTE Misl
BCEX CTaAMii: U3rOTOBJIEHHS, TPAHCIIOPTUPOBAHUS,
BO3BENEHHS U IKCIUTyaTaUMH; IpU ITOM pacyer-
HblEe CXEMbl JOJKHbI OTBEYAThH MPUHATHIM KOHCT-
PYKTUBHBIM pELLIEHUSM.

4.2.3 PacueTh! Xeie306e TOHHBIX KOHCTPYKLIMIf
HeoOX0AMMO, KaK MpaBuio, NMPOU3BOAUTL C yye-
TOM BO3MOXXHOTO OOpa3oBaHMs TPELUMH M HEyI-
pyrux geopMauuit B 6eTOHE B apMarype.

Ornpenenenue ycunuii u aedopmairuit ot pas-
JIMYHBIX BO3OCHCTBMI B KOHCTPYKLMSIX U B 0Opa-
3yeMbIX UMM CHUCTEMAaxX 3[aHUI U COOPYXEHHUIA cle-
IyeT NPOU3BOIAUTL 10 METOLAM CTPOUTEILHOI Me-
XaHWUKH, KaK MPpaBUJIO, C y4eToM (bHU3uYecKoi U
reOMETPUYECKOH HEIMHEHHOCTH PaboThHl KOHCT-
PYKLHI.

4.2.4 Tlpu poeKTUpOBaHUM GETOHHBIX M Xe-
J1e306E€TOHHBIX KOHCTPYKLUUA HaAeXXHOCTb KOHCT-
PYKUMIA YCTAHABIMBAIOT PaCYETOM IIYTEM HCIIOJIb-
30BaHUS PACYETHBIX 3HAYEHUI HArPY30K 1 BO3AEH-
CTBUil, paCYETHBIX 3HAYEHUI XapaKTepPUCTUK Ma-
TEPUAIOB, ONPENESIAEMBbIX C NOMOLUBIO COOTBET-
CTBYIOLIUX YACTHBIX KO3GGHULHEHTOB HAAEXKHOC-
TH [0 HOPMATUBHbIM 3HAYEHUSIM ITHX XapaKTepH-
CTHK C YYETOM CTEMEHU OTBETCTBEHHOCTH 3JAHMIA
KA COOPYXEHHUM.

HopMaTtvBHbIE 3HaYeHHUs1 HArPy30K U BO31ei-
cTBUi, Ko3duUMeHTOB coueTaHUt, KOIDDULHU-
€HTOB HaJEXHOCTU MO HArpyske, Ko3gduuueH-
TOB HaAEXHOCTH MO0 HA3HAYEHUI0 KOHCTPYKLHUH,
a TAaKXe rojapasjieieHe Harpy3oK Ha MoCTOSIHHbIE
H BpeMeHHbIe (JUTUTENbHbIE U KPATKOBpEMEHHbIE)
npuHuMarot corsacHo CHull 2.01.07.

4.2.5 Ilpu pacuere 31eMEeHTOB COOPHBIX KOH-
CTPYKLMIt Ha BO3NENCTBHUE YCUNUT, BO3HUKAIOLIUX
[IpY UX MOTbEME, TPAHCITOPTUPOBAHUM U MOHTa-
Xe, Harpy3Ky OT Beca 3JIeMEHTOB CJieyeT IIPUHHU-
MaTh ¢ K03 GUIIMEHTOM AMHAMUYHOCTH, PaBHbIM:
1,60 — npu TpaHcnopTupoBaHuM, 1,40 — npu
moabeMe M MoOHTaxe. JlornyckaeTcss nmpUHUMATHL
6oJsiee HU3KME, 060CHOBAHHbIE B YCTAHOBJIEHHOM
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nopstaxke, 3Ha4eHMs KodddULUeHTa AMHAMUYHO-
CTH, HO He Huxe 1,25.

4.2.6 I'lpu pacyeTte 10 MPOYHOCTH OETOHHBIX U
Kene306e TOHHBIX IEMEHTOB Ha e ACTBUE CXXUMA-
IOLUCH POAOJILHON CHIIBI CAIEAYET YYHTHIBATh CIIy-
YaHblA 9KCLIEHTPUCUTET e,, NPUHHUMAEMBbIIl He
MeHee:

l/600 IUTVIHBI 3JIEMEHTA WK PaCCTOSHUS MEXAY
€ro CeYeHUSIMH, 3aKPEMJICHHBIMUA OT CMENICHMS;

1/,0 BHICOTBI CEUEHHUSI;

10 MM.

I 31€MEHTOB CTaTH4YECKH HEOMNPEACTUMBIX
KOHCTPYKLIMii 3HaYCHHME SKCLIEHTPHCUTETa Mpo-
HONbHOM CWJIbI OTHOCHTENBHO LEHTPa TAXECTH
MPUBEACHHOTO CEYEHUS ¢, MPHUHHUMAIOT PaBHEIM
3HAYEHUIO IKCLIEHTPHCUTETA, TOJIY4EHHOTO M3 CTa-
THYECKOTO pacyeTa, HO HE MEHee e,.

JIist 3neMeHTOB CTaTHYECKH OTIpeAeIMMBIX KOH-
CTPYKUMiA 3KCUCHTPUCHTET e, MPHHUMAIOT PaBHbIM
CYMMe 3KCLIEHTPHCHUTETOB — M3 CTAaTUYECKOro pac-
YyeTa KOHCTPYKLUMH U CY4aHHOTrO.

5 MATEPHUAJIBI UI1 BETOHHBIX
M XEJE3OBETOHHBIX KOHCTPYKIUH

5.1 BETOH

IToxazaTrenn KavecTBa OeTona
H MX UpAMEHeHHe NPH NPOeKTHPOBAHNH

5.1.1 Jlns 6eTOHHBIX ¥ XeNe300€TOHHBIX KOH-
CTPYKLHii, IPOEKTUPYEMEBIX B COOTBETCTBUM C TPE-
GoBaHusIMU Hactosiero CBofa NpaBuil, CleayeT
npeAycMaTpUBaTh KOHCTPYKUHOHHBIN TAXKENBIA
6eTOH cpenHeii mwoTHOCTH oT 2200 xr/M3 Mo 2500
KI/M3 BIIOYMTENBHO.

5.1.2 OcHOBHBIMHM MOKa3aTeNsIMH KavyecTBa
6eTOHa, YCTAHABAMBAEMBIMH TNPU MPOCKTHPOBA-
HUM, SBIISIOTCS:

a) xnacc 6eToHa MO NMPOYHOCTU Ha cxaTue B;

6) Kjacc Mo NMPOYHOCTH Ha OCEBOE PacTsDKe-
nue B, (Ha3HayaloT B cnyyasx, KOTia 3Ta XapakTe-
PUCTHKA MMEET IJIaBEHCTBYIOLEE 3HAYCHHUE H €€
KOHTPONUPYIOT Ha MPOU3BOACTBE);

B) MapKa no mopo3soctoiikoctu F (HasHayalor
U1 KOHCTPYKLUI, NOABEpracMbIX ACHUCTBUIO MO-
repeMeHHOro 3aMOPaXMBaHHUS U OTTAUBAHMA);

r) Mapka mo BoaoHenpoHuuaemoctu W (Ha-
3HAYaIoT AJ19 KOHCTPYKUUH, K KOTOPbIM NpEeNbAB-
ns10T TpeboBaHKS OrpaHMYyeHHMs] BOXOMPOHHIIAE-
MOCTH).

Knaccet 6eToHA MO MPOYHOCTH Ha cxarue B u
OCEBOE pacTshKeHue B, 0TBeYaloT 3HaUYEHMIO rapaH-
TUPOBaHHOH NpoyHOCTH OertoHa, MIIa, ¢ obec-
meyeHHocTbio 0,95,

5.1.3 s GeTOHHBIX U XeJ1e3006TOHHBIX KOH-
CTPYKUMI CeAyeT mpenycMaTpuBaTh GETOHBI Ciie-
OYIOLMX KITaCCOB M MapoK:



a) KJ1aCCOB 10 MIPOYHOCTH HA CXKATHE:
B10; B15; B20; B25; B30; B35; B40; B45;
B50; B55; B60;

©) K1acCcOB IO IIPOYHOCTH Ha OCEBOE PacTsaxe-
HMeE:
B0.8; B,1,2; B,1,6; B2,0; B2.4; B2,8; B3,2;
B) MapoOK 10 MOPO3OCTOIKOCTH:
F50; F75; F100; F150; F200; F300; F400;
F500;

r) MapoK MO BOAOHENPOHHUAEMOCTH!
W2; W4; W6; W8; W10; W12,

5.1.4 BospacT 6eToHa, OTBEUYAIOLIUI €T0 KIacCy
10 [IPOYHOCTM Ha CXaThe W OCeBOe pacTsKeHHe
(NMPOEKTHBII BO3PACT); HAZHAYAIOT MPK MPOEKTH-
POBaHHMM MCXOAS U3 BO3MOXHBIX PEaNbHBIX CPO-
KOB 3arpyX€HHsl KOHCTPYKUMH NPOSKTHBIMK Ha-
rpv3kaMu. TIpu OTCYTCTBMU 3THX HaHHBIX KJacc
OeroHa ycTaHaBIHBAIOT B Bo3pacte 28 cyT.

3HayeHUE OTIYCKHOM MPOYHOCTH OEToHa B
37ieMeHTax COOPHBIX KOHCTPYKLIMI CllelyeT Ha3Ha-~
yatb B cooTBeTcTBUH ¢ F'OCT 13015.0 u craHaap-
TaMl Ha KOHCTPYKLMH KOHKPETHBIX BUIOB,

5.1.5 [Ina xene3o0eTOHHBIX KOHCTPYKLIMIL pe-
KOMEHIYETCSl MPUMEHSTh Kace 6eToHa 1o mpoy-
HOCTH Ha cXaTue He Huxe B15.

5.1.6 Mapky GeToHa 0 MOPO30OCTOMKOCTH Ha-
3HA4YaI0T B 3aBUCUMOCTH OT Tpe6OBaHMIA, IpenbaB-
JIIeMbIX K KOHCTPYKLIUSIM, PeXUMa UX IKCIUTyaTa-
UMY U YCIOBUI OKpyXarolleil cpelpl.

Jnst Han3eMHbIX KOHCTPYKIHHA, TOABepraeMblIx
atMocdepHbIM BO3NEHCTBUSIM OKpYXalolle# cpe-
Abl MIpU pacuyeTHOM OTPULIATEILHOM TEMIIEpaType
HapYy>HOTO BO3AyXa B XOJOAHBIA MEPHOA OT MH-
HyCc 5 °C no muHyc 40 °C, npuHHMAIOT MapkKy
GeToHa o Mopo3ocToiikocTu He HuXe F75, a npu
pacuyeTHO# TemIlepaType HApyXHOIro BO3ayxa
Bhile MHUHYC 5 °C B YKa3aHHBIX Bbillle KOHCTPYK-
LMsIX MapKy 6eToHa o MOPO30CTONKOCTH He HOp-
MUPYIOT.

B ocranbHBIX Cyyasx TpeGyeMble MapKH 6eTo-
Ha N0 MOPO30CTONKOCTH YCTaHABIMBAIOT B 3aBU-
CHMOCTH OT Ha3HaUeHHs] KOHCTPYKUUA U YCIOBUH
OKpyXalolliell cpenbl M0 CrelM1anbHbIM YKa3aHu-
AM.

5.1.7 Mapky 6eToHa 1o BOAOHENPOHULIAEMO~
CTH HA3HAYyalOT B 3aBUCHMOCTH OT TpeGoBaHMiA,
MpenbsABAIEMbIX K KOHCTPYKLHAM, peXMMa HX
IKCMNVATALUMY M YCIOBHI OKDYXAIOER Cpenbl.

Jnst Han3eMHBIX KOHCTPYKLME, MOABEPragMbix
aTMocdepHBIM BO3AeHCTBHSM MPH pacyeTHOMR OT-
DPHILATENILHOM TeMIIEpaTYPE HApPYXHOro BO3AyXa
Boluie MuHyc 40 °C, a Takxe 11 HAPYXKHbBIX CTEH
OTaILIMBaeMblX 30aHUA MapKy OETOHA [0 BOLOHE-
MPOHMIIAEMOCTH HE HOPMHUPYIOT.

B ocTasibHbix cnyvasix Tpebvevblie Mapki 0eTo-
Ha MO0 BOAOHENPOHMUACMOCTH YCTAHABAKUBAIOT M0
CMEeUMANbHBIM YKA3AHHSIM.
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HopmaTnBHbIe H pacyeTHble 3HAYEHMSA
XapaKTepHCTHK §eToHa

Hopmamuenoie 3nauenus
RPOHHOCMHbBIX XapaKmepucmux bemona

5.1.8 OCHOBHBIMY NPOYHOCTHBIMH XapaKTEPUC-
TUKAMH 6E€TOHA SB/ISIIOTCS HOPMATHBHbIC 3HAYECHMS:

- CONPOTHBJICHHS DETOHA OCEBOMY CXKATHIO Rb‘ »

- COMpOTHBNEHHsA GETOHA OCEBOMY pacTsIKe-
HUIO Rb,’".

HopMmaTuBHBIe 3HaY€HHUS COMPOTUBIICHUS Oe-
TOHA OCEBOMY CXaTHIO (IpU3MEHHAs NPOYHOCTD)
Y1 OCEBOMY PaCTSKEHUIO (TIpY Ha3HaYEeHMM KJiacca
OeToHAa MO MPOYHOCTHU Ha CXaTHe) NPUHUMAIOT B
3aBUCUMOCTH OT Kjlacca 6eTOHa 0 MPOYHOCTH Ha
cxaTtue B cornacHo Tabmuie 5.1,

TIpn Ha3HayeHuu Kiacca 6eToHa Mo NpOYHOC-
TH Ha OCCBOC pacTaXeHue B, HopMaTuBHbIe 3Ha-
YeHUs CONPOTUBJIEHHsE GETOHA OCEBOMY PacTsIKe-
HHIO R,, TIPUHMMAIOT PABHBIMU YUCI0BOM XapaK-

bt.n
TEPUCTHUKE Kacca 6eToHa Ha OCEBOE pacCTAXKEHUE.

Pacuemnvie 3nauenus
NPOYHOCMHBIX XAPAKMEPUCIMUK bemona

5.1.9 PacyeTHbie 3HaYE€HUs COIMPOTUBAECHHUS
6eToHa oceBOMy CXaTHIO R, M OCEBOMY pacTsKe-
HUIO R, ONpeReNsIoT no Gopmynam:

R
R - b,n;
b= .1)
R
Ry =22 (5.2)
Yor

3HaueHUs KO3 duIIHeHTa HAEXKHOCTH 110 Ge-
TOHY TIPY CXATUH Y, NPHHUMAIOT PaBHBIMH:

1,3 — g npenesibHbIX COCTOSIHMIA MO HECy-
et criocobHocTU (TIepBas rpymnima);

1,0 — ansg npenenpHBIX COCTOSHUI MO 3KC-
MAYaTAllHOHHOM MPUTOAHOCTU (BTOpAag TpyIina).

3Havenust KoadbUlMeHTa HAZIEXKHOCTH 1o Oe-
TOHY TNPH PaCTSKEHUH Y, TPUHUMAIOT PABHBIMM:

1,5 — pns npenenbHbIX COCTOSIHUN MO HeCy-
el criocoGHOCTH TIpH Ha3HAUYeHUM Ki1acca 0eTo-
Ha IO NPOYHOCTH Ha CXKATHE;

1,3 — ans npeaenbHbIX COCTOSHUMI MO HECY-
liefl CrlocOOHOCTH NpM Ha3HaYeHUHU KJacca beTo-
HA TIO MPOYHOCTH Ha OCEBOE PACTSAKEHUE,

1,0 — masi npeaenbHbIX COCTOSIHUI IO 3KC-
ryaTalMOHHOM MPHTOIHOCTH,

PacueTHble 3HaUeHHst COMPOTHRIIEHHS GeToHa R,
R, Rb'm, R, ,, (C OKpYIJICHHEM) B 3aBMCHMOCTH OT
Knacca OETOHAa MO MPOYHOCTH HA CXKATHE U OCEBOE
pacTsKeHUE MPUBEAESHbI: U MPENEeNbHBIX COCTOSI-
HU NepBoit rpyTibl — COOTBETCTBEHHO B TaOAMLIAX
5.2 u 5.3, Bropoii rpynnbel — B Tabnuue 5.1.
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Ta6auuva 5.1

Bua conpotusneHus

HopmaTuBHbIe 3HaeHHs COMPOTUBACHKA BeToHa R, , M R, , M pacueTHbIe 3HAUCHUs
COMPOTHBJICHNs BETOHA IS TPENENbHBIX COCTOSHKH BTOPOI rpynmbl Rb ser B Ryp e M2,
npu K1acce 6eToHa NO NPOYHOCTH HA CXKATHE

BI10 Bi35 B20

B25 | B30 | B35 B40 B45 B50 | BSS B60

Cxartue ocepoe (mpuamcuHas| 7,5 | 11,0 | 15,0
npodHocts) R, . R, .

1851220 | 255 29,0 | 32,0 | 36,0 | 39,5 | 43,0

Pacraxenue ocesoe R, ,. R, . | 0,85 | L1 | 1,35

1,55 | 1,75 | 1,95 2,1 | 225245 | 2,6 | 2,75

Tadaumoa 5.2

Bun conporusnchis

PacyeTHbIe 3HaYEHUS CONPOTUBNEHUs GETOHA
ANS NpefebHBIX COCTOSAHMIT nepsol rpynnet R, n R, MIla,
npyu Knacce GETOHA N0 NPOYHOCTH Ha CXaTHe

B10 B1S B20

B25 B30 B35 B40 B45 B50 | BSS B60

Cxarue oceBoe (mpuiMenHas| 6,0 8,5 11,5
NpoYHOCThL) R,

145 | 17,0 | 19,5 22,0 | 25,0 | 27,5 | 30,0 | 33,0

Pactaxenue ocesoe R, 0,56 | 0,75 | 09

1,05 | LIS | L3 1,4 1,5 1,6 1,7 1,8

Tacaumma 5.3

Buil conpoTUBaeHUS

PacyeTHrle 3HaYeHNs conpoTHBaeHHA GeToHa
IS MpeaeibHBIX COCTOSIHHIA nepBoit rpynns R,,, MIla,
TipY Knacce 6eTOHa MO MPOYHOCTH HA OCEBOE PACTAXKEHHE

[

B,0.8 B, 1,2

B, 1,6 B, 2,0 B,2.4 B, 2,8 B, 3,2

Pactsxenne ocesoe R, 0,62 0,93

1,25 1,55 1,85 2,15 2,45

5.1.10 B HeoOXx0onMMBIX CIVYasiX pacYeTHbIE 3HA-
YEHMSI MPOYHOCTHHIX XapaKTEPUCTHK OeTOHA yM-
HOXAI0T Ha cienywonue KodGdhdHIUEHTH YCio-
BUi pabOTh! vy, YINTBIBAIOIKME OCOOEHHOCTH pa-
©00TH OeTOHA B KOHCTPYKLMH (XapakrTep Harpys-
KM, YCJIOBMSl OKDPYXalouie# cpeab! U T.4.):

a) Y, — A1 GeTOHHBIX U XeNe306eTOHHBIX
KOHCTPYKLVA, BBOAMMBIA K pacUETHbLIM 3HAYECHH-
M CONPOTHBACHUIA R, v R, 1 yuuThIBaIOIWKI BAK-
SIHM€ ANUTENbHOCTH NEHCTBUSI CTATMUYECKOM Ha-
[PY3KHU:

Yy = 1,0 — npu HENpOAOIXUTENbHOM (KpaT-

KOBPEMEHHOM) AEHCTBUM HArPY3KH;

Yy = 0,9 — npu NPOROIKUTEALHOM (UINTENb-

HOM) ACHCTBUU HArPy3KHU;

6) v,, — A GETOHHBIX KOHCTPYKUMIA, BBOAU-
MBIt K paCUeTHBIM 3HAYEHUAM COMPOTUBAEHHS R,
¥ YYMTHIBAIOILLMI XapaKTep pa3pylLeHHs TAKHX KOH-
CTPYKUMNI;

Y5 = 0,9;
B) Y,; — it GETOHHBIX M Xene3006eTOHHBIX
KOHCTPYKIIUii, OETOHNPYEMBIX B BEPTUKANLHOM
4

MONIOXEHMU, BBONMMEL K PACYECTHOMY 3HAYEHMUIO
ConpoTuB/icHHus 6eToHa R,

= 0,9.

BansiHue nornepeMeHHOro 3aMopaXKUBaHUA U
OTTaMBAaHUA, a TAKXKe OTPULIATENbHBIX TeMIlepa-
TYp YYUTHIBAIOT KO3 DUUNEHTOM YCIOBHI1 pabo-
Tol GeToHa Yy, < 1,0. ing Hal3eMHBIX KOHCTPYK-
LMit, noABepraeMbiXx aTMOCHEPHBIM BO3ACHCTBU -
SIM OKPYXXAloWei cpelbl NPU pacyeTHON TeMre-
paType Hapy>XHOro BO3AyXa B XONOAHBIN nepuon
mutyc 40 °C u BblLe, NPUHUMAIOT KO3 bULM-
enty,, = 1,0.

B ocTanbHbIX cayyasix 3HaueHHst KO3bduLmeH-
Ta y,, MPUHUMAIOT B 3aBUCUMOCTH OT Ha3HaYeHHS]
KOHCTPYKLMH ¥ YCAOBUH OKPYXKalolieil cpebl co-
FJIACHO CMeUHadbHbIM YKa3aHUAM.

Hechopmayuonnvie xapaxmepucmuru demona

5.1.11 OcHOBHbIMUA Ae(OPMALMOHHBIMHU Xa-
PaKTEPUCTUKAMK OETOHA SIBIAIOTCA 3HAYCHUS!



- MPEAe/IbHbIX OTHOCUTENbHBIX AedopManuii Oe-
TOHA [PH OCEBOM CKaTUM U PaCTSLKEHHHU (MPU OLHO-
POAHOM HAMNPSLKEHHOM COCTOSHUM GETOHA) €, U £,);

- HaYaJIbHOTO MOAYAS yNpyroctu £,;

- KO3 duiineHTa (XapaKTepUCTHKH) TI0J3VYe-
CTH (pb.t‘l';

- Koa(pdulimeHTa nonepeyHoii Jedopmainu
Getosia (koappuuneHra Tlyaccoua) v, p

- KO3 PULHMEHTA NMHEHON TeMnepaTypHOIi
Aedopmarinu 6eToHa oy,

5.1.12 3HayeHus npenebHbIX OTHOCHTENbHBIX
nedopMaLuii 6eTOHA MPUHHUMAIOT PABHBIMH:

-TIPU HENMPOAOJDKUTENBHOM ACHCTBUM HArpy3Ku:

€4 = 0,002 — npu ocesom cxarthu;
€50 = 0;0001 — npu oceBoM pacTskeHMH;

NpH MPOAOIKUTETbHOM AEHCTBUM HArpy3Ku —
no tabauue 5.6 B 3aBUCMMOCTH OT OTHOCHTENb-
HOU BIaXHOCTH OKPYXAIOLLUENH Cpelbl.

5.1.13 3HaueHuss HaYaIbHOTO MOAYJIS YIIPYro-
CTH OE€TOHA NMPU €XaTHU U PACTSXKEHUHU NIPUHUMA-
10T B 32aBUCHMOCTH OT Kjacca OeTOHa HO NPOYHO-
CTHU Ha cxaTune B cornacHo tabsuue 5.4.

TaGnuuma 54
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[Ipy NpoAOMXUTENBEHOM ACHCTBHM HArpy3Ku
3HAUYEHUS] HAYAIBLHOTO MOAYNsA negopmanmin Ge-
TOHA onpeje;sioT no gopmyne

E,

Ey =——b—,
* 1+ Ppcr

(5.3)

KO3 hULIMEHT NOA3YYECTH, TPUHUMA-
eMBblii cornacHo 5.1.14.

5.1.14 3nayenus KoaddpHiiveHTa MONA3YYECTH
GeToHa @, , MPUHUMAIOT B 3aBUCHMOCTH OT YCIIO-
BMil OKpyxalolleit cpenbl (OTHOCHTENbHOM BJIaX-
HOCTM BO3Jyxa) M Knacca GeroHa. 3HayeHHUs KO-
a¢pduiireHTa non3yyecTy G6eTOHA INpHUBENCHBI B
Tabnuue 5.5.

5.1.15 3HaueHue ko3¢dduLIMeHTa TIONEepEeYHON
nedopmaumry 6eTOHa JOIYCKACTCS IPUHUMATD Vj, p=
=0,2.

5.1.16 3nayenue Ko3(bOULMEHTA JUHEIHON
TeMmreparypHoii nedopManuu 6eToHa npu U3Me-
HEHMH TeMiieparypbl oT MuHYC 40 no rwmoc 50 °C
MPUHUMAIOT: o, = 1 - 1075 °C~1,

rane PCpor —

3HavyeHHs] HAYATbHOrO MOIY.15 YIPYrocTH GeTOHA FIPM CXATHU U PACTSXCHHH
E,, MIla - 1073, npu xnacce GeTOHA 1O NMPOYHOCTU Ha CKATHE

B10 B15 BéO B25 B30 B35 B40 B45 B50 BSS5 B60
19,0 24,0 27,5 30,0 32,5 34,5 36,0 37,0 38,0 39,0 39,5
Ta 611 nua 5.5
OTHOCHTC;IbHAA BIKHOCTS BO3AYXE 3HaueHUst KoapdULUHEHTa MON3YYECTH 9, ., IPU Ki1acCE 0eTOHa Ha CXaTue
OKpyXaouieii cpenl, % BIO | BI5S | B20 | B25 | B30 | B35 | B40 | B45 | B30 | BSs | B60
Bonwe 75 2,8 24 2,0 1,8 1,6 1.5 1,4 1,3 1,2 1,1 1,0
40—75 3.9 34 28 25 2,3 2,1 1,9 1,8 1,6 1,5 1.4
Huxe 40 5.6 48 | 4,0 3,6 3,2 3,0 2,8 2,6 24 2,2 2,0

MMpumeyuanue — OTHOCHTEILHYIO BIAKHOCTh BO3AYXa OKpyXaloweii cpeast npiHimaoT no CHull 23-01 kak cpeaHiolo
MECAUHYIO OTHOCHTECABHYIO BJAXKHOCTb Hauﬁom;e TEI10ro Mecsiua st paiiona CTPOUTE.TLCTEA.

Tad6nuuwa 5.6

OTHocUTeNbHbIE AeOpMALiM BETOHA Npit NPOAO.DKHTENLHOM JeHCTBHH Harpy3ku

OTHOCHTEMBHASL BRAAKHOCTb BO3AYXA’ Tipn cxari Tlph pactaxeHnu
oKpyx)aiowei cpeabl, %
€4« 10° Epy * €h1pea 107 Epp * 10° €y * 10° e ” 10
Bouce 75 3,0 4, 2.4 0,21 0,27 0,19
40—75 34 4.8 2.8 0.24 0,31 0,22
Huxe 40 40 3.6 34 0.28 0.36 0,26

fIpumMeuan e — OTHOCHTEABHYIO BIAKIHOCTb BO3AYyXa OKpYyxkatowmedi cpeabl npuHumatot no CHulT 23-01 kak cpeaniolo
MCCSIHHYIO OTHOCHTETLIIVK) BIUKHOCTL HANOoACE TEN.1ore MeCsilia R1s paioHa CTPOHTEALCTBA.
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E Uazpammst COCIoOaHUA bemona

5.1.17 B kayecTBe pacyeTHbIX AMArpaMM COCTO-
AHMsT BCTOHA, OMPEAC/ISIOUIMX CBSI3b MEXIY Ha-
OPSIKEHUSAMHM M OTHOCHTENbHBIMU AeOpMaLIus-
MU, PHHYMAIOT TPEXAMHERHYIO M ABYXAHHEIRHYIO
anarpaMMbl (pMCYHOK 5.1, a, 6).

Ilnarpammsl COCTOSIHHMA GeTOHA MCMONb3YIOT
MpU pacyeTe Xe;1e306eTOHHBIX 3MEMEHTOB MO He-
JuHEeHHOI aedopMallMOHHOI MoaenH.

5.1.18 Ilpu tpexauHeitHoi amarpamme (pUcy-
HOK 5.1, @) cxuMaromye Hanpskehns 6eToHa o,
B 3aBUCHMOCTU OT OTHOCUTEAbHBIX AchopMaLuii
YKOpOU€eHHs GeTOHa €, ONpenessiioT o GopMynaM:

npu 0 <g, <¢g,,

o, = Eye (5.4)
TOpH g, < g, < £
Gy | €, - € c
o, =|{1-981 | B "€  Obiip. .
’ H R, )Ebo &y Rb} b (39)

MPpH €,y SE, S €y

o, = Rb' (5.6)
a 4 %5
Sy = G52 = R,
Oy
arctgE) €
51 €4 €52
7 4 S
Op1 = Opo ~
=0,=R,
“\.iarcth,, et &
. —
Ep € €

a — TpexandeiiHas QuarpaMMa cocTosHUA cXaToro 6eToHa;
0 — JABYXNMHeiiHasg AMarpaMMa COCTOSIHMS cxXaToro OeToHa

Pucynox 5.1 — JnarpaMMbl COCTOSSHUSA CXAToro 6eToHa

6

3HaueHusl HaNpsOKeHUH G, NPUHUMAIOT:

o, = 0,6R,,

a 3HAUEHUs OTHOCUTEIbHBIX AePOPMALIHIA £, NPU-
HUMAIOT:

ot}
Epl = -
E,

3HayeHUs] OTHOCUTENbLHBLIX AehOpMalUid €,
MPUHUMAIOT:

- TIPH HEMPOHOJIKHUTEILHOM AeHCTBUM HATPY3-
KH €5, = 0,0035;

- NIpH MPONO;DKUTENIEHOM AeHCTBUY HArPy3KU —
no tabnuue 5.6.

3nayenus R,, E, U €, IPUHUMAIOT COTJIACHO
5.1.9, 5.1.10, 5.1.12, 5.1.13.

5.1.19 Ilpu aByxiuHEHHON TUarpaMMe (pucy-
HOK 5.1, 6) cxumamomue HanpsaxeHus 6eToHa o,
B 3aBUCMMOCTH OT OTHOCHUTENbHBIX Aedopmauuii
€, ONPENENSIIOT N0 GopMyJiaMm:

npu 0 <g, <g,,, Te 61 = Ep or

o, = Ewed € (5.7

TNIpY €,y S €, S €

o, = R, (5.8)

3HayeHUA NPUBEACHHOrO MOXYA AehopMaLU
GeroHa E, . MpUHUMAIOT:

R,

Epl,red

Ey rea = (5.9)

3HayeHusl OTHOCUTENbHBIX AeOPMALIUA €y .
NPUHUMAIOT:

- APU HEMPONO/KUTEIBHOM NEHCTBUM HArpy3-
KU Eyy g = 0,0015;

- MIPU NPOAOHKUTETLHOM ACHCTBUM HATPY3KH —
no tabauue 5.6.

3Havenuns R, €,, NpUHUMAIOT, KaK B 5.1.18.

5.1.20 PacrsiruBaolive HampsXeHHsl OeTo-
Ha G,, B 3aBUCHMOCTH OT OTHOCHUTE/IBHBIX NedOp-
MAalLHH €;, OTIPENENSIOT 10 MPUBEAEHHbIM B 5.1.18
u 5.1.19 nuarpammam. I1pu 3TOM pacueTHbie 3HA-
YeHHsl COMpPOTMBJEHUs OeTOHA cXaTuio R, 3a-
MEHSIOT Ha pacyeTHbl€ 3HAYEHUS COMPOTHUBIIE-
Hus GetoHa pacTsxeHuio R, cornacHo 5.1.9,
5.1.10, 3HaYeHUs1 HAYaJNBbHOTO MOAYJS YIIPYroc-
1 E,, onpeaensitor cornacHo 5.1.13, 3Hayenus
OTHOCHMTEJIbHON NeDOpPMALMH €,y NPUHHUMAIOT
coraacHo 5.1.12, 3HaYeHuUs] OTHOCHUTEJIbHOM Je-



tdhopmMaunmu €,, NPUHUMAIOT NPH HEMPOLOTKHU-
TeIbHOM AeHCTBHM HArPY3KH &, = 0,00015, npu
NPOAOJOKMTENBHOM INEeHCTBUM HATPY3KH — [0
taGnuie 5.6, Jnsa ABYXAMHENHOH AMarpaMmbl
MPUHHMAIOT €y oy = 0,00008 — npu Henponon-
KHUTENLHOM ACMCTBHU HATPY3KHU, a NPH MpOIoJ-
XUTENbHOM — Mo Tabnaulle 5.6; 3HaYeHUs Ebmd
onpeaeasor no dbopmyne (5.9), noacrtasnsas B
Hee R, W &y .0

5.1.21 Tlpu pacyeTe NpoOYHOCTH XKeNe300eToH-
HBIX JIEMEHTOB MO HeauHeiiHol aedopMaloH-
HOW MoAelM ANA OlpeneeHUsT HanpsXKeHHOo-/e-
(pOpMUPOBAHHOIO COCTOSTHMSI CXAaTOM 30HBI Ge-
TOHA MCMONb3YIOT AMATPAMMBbI COCTOSIHMS CXaTo-
ro 6etoHa, npuseneHHbie B 5.1.18 u 5.1.19 ¢ ne-
(opMaLIHOHHBIMH XapaKTEPUCTHKAMH, OTBEYAIO-
UMMM HEIPOLOIKUTENbHOMY NEHCTBUIO HArpys-
ku. [lpy atom B KayecTBe Haubosiee NPOCTOM HC-
MOAB3YIOT ABYXJHHEUHYIO IMarpaMMy COCTOSIHUS
OeTOHa.

5.1.22 Tlpu pacuere obpa3oBaHus TPELUUH B
XKeNne300eTOHHbBIX KOHCTPYKIHMAX MO HeJMHEeHHOM
neopMalMOHHON MOJENH TS ONpee/eHHs Ha-
NpsLKeHHO-Ae(OPMUPOBAHHOIO COCTOSHUS CXKATO-
[0 ¥ pacTsIHYTOro OeTOHA UCTIONB3YIOT TPEXIUHEH -
HYIO J¥arpaMMy COCTOSIHUS OeTOHA, NPUBEAEHHYIO
B 5.1.18 u 5.1.20 ¢ ne¢opMalOHHBIMH XapaKTe-
PUCTUKAMM, OTBEYAIOLUMH HENpONOJDKUTENbHO-
My A€HCTBUIO HArPy3KH. JABYXJIHHEHHYIO Harpam-
My (5.1.19) xak HauGoJiee MPOCTYIO UCIIOAB3YIOT
IS onpeAesieHHs HallpsDKEHHO-Ie(hOpMUPOBAHHO-
IO COCTOSIHUSI pacTIHYTOTO OeTOHa MpH YIpYroi
pabore cxaroro GeToHa.

5.1.23 Tlpu pacuete nedbopMannii xene3obe-
TOHHBIX 3JIEMEHTOB MO HEJUHEHHOU nedopma-
UMOHHON MONENU [PH OTCYTCTBUM TPELUMH IS
OlpeneseHUsl HaNpsKeHHO-AeHOpMUPOBAHHOTO
COCTOSIHMS B CXKAaTOM U PacTSIHYTOM GeTOHe McC-
[MOJIb3YIOT TPEXJIMHEHHYIO AUArpaMMy COCTOSIHUSE
GeTOHa C YYEeTOM HEeNpOAO/KUTEIBHOIO W Mpo-
OODKUTENBHOTO AeHcTBUSA Harpy3ku. [Ipu Hamu-
YU TPELLUH IS OnpeaeeHUs HaNpsSiXeHHO-ie-
(OPMHPOBAHHOIO COCTOSTHUSA CXAaroro O0eToHa
TTOMKUMO YKa3aHHO Bbillie AUArpaMMBbl UCTIONb-
3VI0T Kak Haubojee MpOCTYI0 ABYXAUHEHHYIO
JrarpaMMy COCTOSIHUSI OETOHA C YYETOM HEMpo-
JOJKUTENBHOTO M NMPOJOIXKUTENbHOIO ACHCTBUS
Harpy3KH.

5.1.24 [lpu pacuere pacKpbITUSI HOPMATbHBIX
TPELUMH 10 HeAMHEeHHON nedOpMaLMOHHON MO-
e LIS onpeieIeHUs] HanpsikeHHO-neopMUpo-
BaHHOTO COCTOSIHUS B CXAaTOM OETOHE MCIONB3Y-
10T IMarpaMMbl COCTOSIHUA, IPUBeAeHHbIE B 5.1.18
1 5.1.19 ¢ yyeToM HENPOLO/LKUTENBHOIO NeMCTBUS
Harpy3ku. Ilpu aToMm B KauecTBe Hambonee npo-
CTOI1 UCMOMAb3YIOT NBYXJINHEHHYIO JUAarpaMMy CO-
CTOSIHHS GeTOHa.
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5.1.25 BnusiHde mornepeMeHHOro 3aMOpaXku-
BaHMSI ¥ OTTAUBAHMUSI, A TAKXKE OTPHLATEIILHBIX
TeMIepatyp Ha aeopMalHOHHEIE XapaKTepUCTHU-
KU 6eTOHA YYUTHIBAIOT KODOUIIMEHTOM YCIOBUTA
paborthl v, < 1,0. [ns Haa3eMHbIX KOHCTPYKILHH,
MOABEpraeMbIX aTMOC(hepHBIM BO3IEACTBUSIM OK-
pyXxaiollieit cpeibl MpU pacueTHOH TeMmeparype
Hapy>XXHOr0 BO34yXa B XOJOOHBIA MEPHON MHUHYC
40 °C u BbILIE, NPUHUMAIOT KO3DOUUUEHT v, =
= 1,0. B ocTanpHBIX ciayyasx 3HaYeHUSA Koaphu-
LMEHTA Y,, IPMHUMAIOT B 3aBHCHUMOCTH OT Ha3Ha-
YeHUs KOHCTPYKLMH W YCIOBUH OKpYXKaloLkew
Cpenbl.

5.2 APMATYPA
ITokazaTenn KayecTBa apMaTypbl

5.2.1 Ins apMHpOBaHHUS XeNe300TOHHbIX KOH-
CTPYKLMIA CllelyeT TIPUMEHSITh OTBEYAIOLIYIO Tpe-
60BaHUAM COOTBETCTBYIOLIUX T'OCYAAPCTBEHHBIX
CTAHIAPTOB WM YTBEPXIEHHBIX B YCTAHOBJICHHOM
TopsiiKe TEXHUYECKUX YCIIOBUI apMaTypy cieny-
IOLUMX BUAOB:

- TopAYeKaTaHylo MMaaKylo ¥ HEPHOANYECKOTO
npoduiis ¢ MOCTOSTHHOM M IEPpeMEHHOI BHICOTOMH
BBICTYTIOB (COOTBETCTBEHHO KOJIBLIEBOI U Cepro-
BUAHBINA npodwuib) nuaMeTpoM 6—40 MM;

- TepMOMEXaHWYECKU YIIPOYHEHHYIO Tepro-
JMYECKOro NMpoduiis ¢ IMOCTOSSHHON U MEpPEeMEH -
HOH BBICOTOM BBICTYINOB (COOTBETCTBEHHO KOJMb-
LIEBOH M CEPNIOBUAHBIN TPOOUNIB) NHAMETPOM 6—
40 MwMm;

- XONOAHONEPOPMHUPOBAHHYIO NIEPUONHYECKOTO
npoduns auameTrpoM 3—12 MM.

5.2.2 OcHOBHBIM MOKa3aTeJieM KayecTBa ap-
MAaTYphl, YCTAHABJIHBAEMbIM IPH MPOEKTHPOBAHHUH,
SIBJIsIETCA KJIACC apMaTypHI MO0 MPOYHOCTH Ha pac-
TSKEHME, 0003HaYaeMBbIi:

A — Wi ropsiYeKaTaHoOil 1 TEPMOMEXaHUYEC-
KH YIPOUHEHHOM apMaTyphi;

B — mist xonoaHoneopMUpOBaHHOM apMaTy-
phI.

Knaccel apMaTypbl MO MPOYHOCTH Ha pacTs-
xeHue A u B orsevaror rapaHTUpPpOBaHHOMY 3Ha-
YEHUIO TIpeneNa TeKy4ecTH (C OKPYIJIEHHEM) C
obecrnieyeHHOCThIO He MeHee 0,95, onpeaensemo-
MY IO COOTBETCTBYIOHIMM CTaHAApTaM.

Kpome Toro, B HEOOXONMMBIX CITy4asX K apMa-
TYPEC NIPpCADBABIAIOT TpeﬁoBamm 110 JOIIOJHHUTECIb-
HBIM [TOKA3aTeNsIM Ka4eCTBa: CBApUBAEMOCTb, IJ1a-
CTUYHOCTB, X/1aJIOCTOMKOCTD U Jp.

5.2.3 JIns Xene300€TOHHBIX KOHCTPYKLMIA,
MPOEKTHPYEMBIX B COOTBETCTBUY C TPeOGOBAHUSIMU
HaCcTosALKETO CBOLla npaswi, CACAYeT NpeaycMar-
pUBaTh apMartypy:

- aakyo kiacca A240 (A-1);
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- NEpUOANYECKOro rpoduas Knaccos A300 (A-11),
A400 (A-II1, A400C), A500 (AS00C), B500 (Bp-I,
B500C).

B KauecTBe apmaTypbl Xe/e300eTOHHBIX KOH-
CTPYKUHMi, yCTaHABIUBAEMOIA 110 pacyeTy, Cleay-
€T NPEeUMYILUEeCTBEHHO MPUMEHSITh apMaTypy me-
proauyeckoro npoduns knaccos A500 n A400, a
Takxke apMarypy kiaacca BS00 B cBapHbIX ceTKax u
kapkacax. [1pn 060CHOBaHUN 3KOHOMHYECKOM Lie-
1eCO06pPa3HOCTH AONYCKAETCs MPUMEHATH apMaTypy
6onee BLICOKUX KIacCOB.

5.2.4 Tlpu BbIOOpe BMAA M MapoOK CTaMM IS
apMaTypbl, YCTaHABIMBAEMOIl MO pacuety, a Tak-
K€ NMPOKaTHbIX CTAJIEH JUIs 3aKNagHbIX AeTaieit
CJeNYeT YUMTHIBATD TEMIIEPATYPHBIE YCIOBHSI IKC-
MjlyatalMM KOHCTPYKLMII W XapakTep HMX Harpy-
XEeHHUSI.

B KOHCTPYKLMSX, 3KCIUTYaTUPYEMBbIX [IPU CTa-
TUYECKOIl HArpy3Ke B OTaIlIMBacMbIX 3NAHUMIX, a
TaKXKe Ha OTKPBITOM BO3lyXe M B HeOTaIUlMBae-
MBbIX 30aHUAX [PU PacyETHOM TeMnepaType MUHYC
40 °C u BbIlIE, MOXET ObITh MPUMEHEHA apMaTypa
BCeX BhIILEYKA3aHHBIX KJIACCOB, 32 MCKIIIOYEHHEM
apmMatyphl knacca A300 mapxu cranu Cr Sric (nu-
ameTpoM 18—40 mm) u knacca A240 Mapku cTaiu
C13Kn, KOTOpbIE MPUMEHSIOT IPH pacyeTHON TeM-
neparype MuHYc 30 °C u Bbllue.

Tlpu npyrux YCHOBHSIX 3KCIIyaTalliud KJAcc
apMaTypbl U MapKy CTIH NPHHUMAIOT N0 CIIEeLUH-
allbHBIM YKa3aHHSAM.

Ilpu npoekTHpPOBaHUM AHKEPOBKU apMaTypbl
B O€TOHE M COeIMHEHMI1 apMaTypbl BHaXJIeCTKY (0e3
CBapKH) ClIeAyeT YUMTHIBATh XapaKTep MOBEPXHO-
CTH apMaTyphl.

TIpH NpoeKTMPOBAHUK CBAapHbIX COCAMHEHUI
apMaTypbl cienyeT YYUTHIBaTh CTIOCOO M3rOTOBE-
HUS apMaTypHl.

5.2.5 Jnsi MOHTaXHbIX (MOABEMHBIX) METENb
37IEMEHTOB COOPHLIX XKeNe300€TOHHBIX U 6 TOHHBIX
KOHCTPYKLHI CJIenyeT MPUMEHSATh FOpsAYeKaTanylo
apMaTypHylo cTanb kiacca A240 mapok Ct3cn u
Ct3nc.

B ciyuae eciu BO3MOXEH MOHTaX KOHCTPYK-
UMt pU pacuyeTHOM 3UMHEN TemIepaTrype HHXe
munyc 40 °C, i1 MOHTaXHbIX METeb He A0MycC-
KaeTcsi NpUMeHsTb cTalb Mapku Ct3nic.

HopmaTHBHBIE H pacyeTHbIe 3HAYEHHA
XApPaKTePUCTHK apMaTYPbi

H OpMAMUBHbIE 3HAUECHUSA
APOYHOCMHBIX XAPAKMEPUCIMUK apmamypbl

OCHOBHOM MPOYHOCTHON XapaKTePUCTHKOI
apMaTypbl SIBASIETCA HOPMATHBHOC 3HAYEHHE CO-
NpOTUBIEHHUS DACTAXKEHHIO R, IIpUHMMaemoe B
3aBUCUMOCTU OT KJIACCA apMaTypbl no tabauue 5.7.
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Tabauuwa 5.7

HopmaTHBHBIE 3HAYEHMS
COTIPOTHBIEHUA PACTSDKCHUIO
Typa Hblii anametp R, M pacyeTHbIe 3HAYEHUs
Knacca apMatypsbl. COTNPOTHBIEHNS PaCTKECHHIO
MM JUISA TIpEAENBHBIX COCTOAHUI

ApMa- Homunans-

BTOpOLi rpymml R, ., MIla
A240 6—40 240
A300 6—40 300
A400 6—40 400
A500 10—40 500
B500 3—12 500
Pacuemnuvie 3navenus

NPOMHOCMHBIX XADAKMEPUCIMUK apMamypot

5.2.6 PacueTHble 3HAYEHUS COITPOTUBJIEHHUS ap-
MaTyphl PaCTAXKEHHIO R ONMpPEAENsioT 10 GopmyJie

R = I;‘ (5.10)

rae y, — Ko3(p@HIMEHT HANeXHOCTH IO apMa-

Type, IPUHUMAEMBbIii PaBHBIM:

111 NpeReNbHBIX COCTOSTHUM MEPBOii

TPYIIIIHL:
1,1 — st apmMarypbl Kiaccos A240,
A300 u A400;
1,15 — mnsa apmatypsl kiacca AS00;
1,2 — st apmarypsl Kiacca B500;
1,0 — st npenenbHbIX COCTOSHMIA
BTOpO#M I'PYMIIHL.

PacyeTHble 3HAYE€HUST COMPOTUBIEHMS apMa-
TYPbl PACTAXEHMIO R, NpUBeAeHH (C OKPYIJIEHH-
€M) ISl [IPEeAeIbHbIX COCTOSIHUIA MEepBOIl IPYNMbI
B TabGauue 5.8, BTOopoii rpynnbl — B Tabnuie 5.7.
[lpu 3T0M 3HaueHus R, U1 DpefesbHbIX COCTOS-
HHiT TIepBOIi FPYMNbl MPUHATH PABHBIMH HAMMEHb-
LWHUM KOHTPOAMUPYEMbIM 3HAYEHUAM IO COOTBET-
ctBytoinM F'OCT.

PacuyeTHble 3HaYeHUs CONPOTHUBICHHUS apMa-
TYPbl CKATHIO R MPUHUMAIOT PABHBIMM pacyeT-
HbIM 3HaYEeHUSIM CONPOTUBJIEHUSA apMaTypbl pac-
TAXeHuio R. HO He Oonee 3HaueHMit, oTBeyalo-
wux aepopMaLiHsIM YKOPOUeHHst 6eTOHA, OKpYXa-
I0IEr0 CKATVIO apMaTYPy: NPHU KPaTKOBPEMEHHOM
AeHcTBHI Harpy3ku — He Oonee 400 MIla, npu
ATUTENbHOM JeHCTBUH HATpY3KM — He Oonee
500 MTTa. ns apmatypsl ki1acca B500 rpaHuunble
3HA4YEeHUS] COMPOTUBJCHHUA CXATHIO MPUHUMAIOT-
cs1 € KO3(pHUUMEHTOM yCnoBuii paGoTbl, paBHBIM
0,9 (tabnuua 5.8).



Tabnuuna 5.8

PacyeTHble 3HaYeHMA COMPOTUBACHHA apMaTyphl
Ansl npeaefbHbIX COCTOSTHUI NepBoit rpynnbl.
MIla
Apma-
Typa PacTsLKeHUIO
K/1acCoB
nonepeyHoH cKATHIO
NpoAOAbHOMH (XOMYTOB R,
R, H OTOTHYTBIX *
cTepxkHel) R,
A240 215 170 215
A300 270 215 270
A400 355 285 355
A500 435 300 435(400)
B500 415 300 415(360)
flpumeuanue — 3naueHns R B ckobGKax HCIOIb-
3YI0T TOABKO IPY pacyeTe Ha KPaTKOBpeMEHHOoe IeHCTBHE
Harpy3kKu.

5.2.7 B HeoGX0oAMMBIX CAyYasX pacueTHBIE 3Ha-
YEHHSI NPOYHOCTHBHIX XapaKTEPUCTUK apMaTyphbl
YMHOXaI0T Ha KO3(GULIMEHTH! YCIOBUil paboThl
Y,» YYMTBIBAIOLIHE OCO6EHHOCTH pabOTHI apMaTy-
Pbl B KOHCTPYKLIUH.

PacyeTHbie 3HAYeHUST COMPOTUBJIEHUS ITOMIE-
pPEYHON apMaTyphl (XOMYTOB ¥ OTOTHYTBIX CTEPX-
Heil) R, CHUXAIOT MO CPaBHEHMIO C R, nyTeM yM-
HOXEHUSA Ha KO3QOUUUEHT YCIOBU paboThl ¥, =
= (,8, Ho npuHuUMarT He Gonee 300 MITa. Pac-
YeTHBIE 3HaYeHua R, (C OKpyrjieHueM) NpuUBele-
Hbl B Tabauue 5.8.

Heoprauuonnvie xapaxmepucmuku apyxamypol

5.2.8 OcHoBHbIMH NeDOPMAIIMOHHBIMI XapaK-
TepHUCTUKAMU apMaTyphl SABISIOTCS 3HAUEHUS:

- OTHOCHUTENLHbIX NedopMalnit VISIMHEHHS ap-
MaTyphbl £ NPU JOCTHXEHHH HANPAXKEHUAMU pac-
YETHOTO COMpPOTHBIEHUA R

- MOAYJ/SA YOPYTOCTH apMaTyphbl £

5.2.9 3HayeHUST OTHOCUTENbHBIX Nedopmarinit
apMaTypbl €, ONPENAEAIOT KaK YNpPYrue npu 3Ha-
YeHWH CONPOTHBIIEHUS apMaTyphi R,

€0 = (5.11)

5.2.10 3nayeHus MOOYNS YNPYrocTH apMary-
pyl £, IPUHMMAIOT OOMHAKOBLIMU MPU PACTAXE-
HHHU ¥ CKaTuH ¥ pasHbiMu £, = 2,0 - 10° MTla.
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Huazpammor cocmosnus apmamypst

5.2.11 I'pu pacyere xenae300e TOHHBIX 3EMEH-
TOB [0 HeNMUHEHHOH nedopMaLMOHHON MONEIH B
KauyeCTBe PacyeTHOI fuarpaMMbl COCTOSHMA (Oe-
dopMupoBaHysI) apMaTyphl, YCTAHABIMBAKOLIEH
CBA3b MEXKIY HANPSDKEHUAMH G, M OTHOCHTENIbHBI-
MU fiepopMalMAMK € apMaTypbl, IPUHUMAIOT
JNBYXIMHEHHYIO IUarpaMMy (PUCYHOK 5.2).

IuarpaMMbl COCTOSIHKS apMaTyphl TIPU pacTsi-
KEHUHW M CXKATHM TIPUHUMAIOT OJMHAKOBBEIMH.

\ arctgE; £
€0 £

Pucynor 5.2 — lnarpamma COCTOSIHHSL PacTsHYTOM
apMaTypsl

5.2.12 HanpskeHUs B apMaType G, Onpenes-
IOT B 3aBUCUMOCTHM OT OTHOCUTENBbHBIX AedopMa-
M €, COTIACHO AMATPAMME COCTOSHHS APMATYpPhI
o ¢opmynam:

npu 0 <g <ey,

o, =¢ E; (5.12)
npu £y <g <g,
o,= R, (5.13)

3nayeHus €y, E U R, NPMHUMAIOT COIIACHO
5.2.9, 5.2.10 1 5.2.6. 3HauUEHNT OTHOCUTENBHOI Ie-
¢dopmaunu e, npuHUMaioT pasHbiMu 0,025,

6 PACUYET DJIEMEHTOB BETOHHBIX
1 XKEJE30BETOHHBIX KOHCTPYKIIMIA
O MTPEJEJIBHBIM COCTOSSHUAM
IIEPBOU I'PYIIIBI

6.1 PACYET BETOHHBIX 3JIEMEHTOB
10 ITIPOYHOCTH

Oompe nonoxeHHs

6.1.1 BerorHble 3MEMEHTHI PACCYHTHIBAIOT IO
MPOYHOCTH HA AEHCTBUE MPOAOILHBIX CHKUMAIOLIMX
CHJ1, U3rubaloIHX MOMEHTOB U MONEPEYHBIX CUTI,
a TaKXKe Ha MeCTHOE CXKaTue.
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6.1.2 PacueT no npo4HoCTH GETOHHBIX INEMEH-
TOB [1pY NEHUCTBUH NPONONBHON CXHUMAIOWIEH CHIIbI
(BHELEHTPEHHOE CXKATHE) M M3rMbaoLLIEro MOMER-
Ta claefyeT NPOU3BOIAUTD JUIS CEYEHHUil, HOpMalb-
HbIX K UX MPOAOIBLHOIN OCH.

Pacuetr GETOHHBIX 31€MEHTOB MPSIMOYTOJbHO-
FO, TaBpOBOr0 CEYCHHUIA NMpM NCHCTBUU YCHIMIL B
TULOCKOCTH CUMMETPHH HOPMANBHOTO CEYEHHs TIpo-
W3BOASAT MO NpeeAbHbIM YCHIUAM COIIacHo 6.1.7—
6.1.12. B ocTanbHbIX C/lydasix pacyeT MPOU3BOAAT Ha
OCHOBE HeENMHENHHOH aedOopMalIMOHHON Moxenu
cornacHo 6.2.2]1—6.2.31, npMHKuMas B pacyeTHLIX
3aBHCHMOCTSIX [IIOLLAABL apMaTyphbi PABHO# HYJIO.

6.1.3 beTOHHbIE 3/1EMEHTH B 32aBUCUMOCTH OT
VCHOBUIA UX paboThl u TpeOoBaHuii, NpeabIBIsc-
MBIX K HUM, PAaCCUYMUTHIBAIOT [0 IPEACNIbHBIM YCH-
nusaM 6e3 yyera MM ¢ YYETOM CONPOTUBICHUS
GeToHa pacTAHYTOM 30HbI.

bes yueta conpotusneHus 6eToHa paCTAHYTO#
30HBI (PUCYHOK 6.1) ITPOU3BOIAT pacyeT BHELICHT-

PEHHO CXAaTbIX TEMEHTOB, YKa3aHHbIX B 4.1.2, a,
MPUHUMAS, YTO JOCTUXEHHE MpelebHOIO COCTO-
SIHVs1 XapaKTePU3YeTCsl pa3pyLIeHHeM cxaroro be-
ToHa. ConpoTHBAeHHEe OETOHA CXKATUIO NPU pacye-
T€ MO MpelesibHbIM YCHIUSIM YCJIOBHO MpPeAcTaB-
JISIOT HANPSDKEHMAMM, PaBHBIMU R, pABHOMEPHO
pacnpenelcHHBIMHM IO YacTH CXaroit 30HBI (VC-
JIOBHOM CXXaToil 30HBI) C LIEHTPOM THXKECTH, CO-
BNAfAOIIUM C TOYKOI NMPHIOXEHUS NPOJOABHOM
cunsi (6.1.9).

C y4yeToM conpoTHBIeHU OETOHA pacTIHYTOM
30HBI (PHCYHOK 6.2) NMPOU3BOASAT pacyeT NEMEH-
TOB, YKa3aHHbIX B 4.1.2, 6, a TaKXe 3NIEMEHTOB, B
KOTOPBIX HE AOMYCKAIOTCS TPEILIMHBI 110 YCJIOBUAM
3KCIyaTauMu KoHCTpyKuwuii. [lpu stoM npu pac-
4eTe MO MpeacyibHbIM YCWIUSIM NMPHUHUMAIOT, YTO
MpefenbHOEe COCTOSIHUE XapaKTepu3yeTcsl NOCTH-
XeHHEM TpeAcNbHbIX YCHINH B O€TOHE pacTsHy-
TOi 30HbI, ONpeAEeNsIEMbIX B NPEATIONIOXEHUH YII-
pyroii pa6otbl GetoHa (6.1.9, 6.1.10, 6.1.12).

R, |
A >
| 7
L LA // /{ 7
— 1T — — — EN
5,
=/
TX = T .
Llentp Pucynox 6.1 — CxeMa ycunmit
THAXKECTH ¥ 3MMIopa HanpsDKeHHH B ceye-
ceyeHUs HMH, HOPMAJIBHOM K TPOXOJNb-
HOI OCH BHELIEHTPEHHO CXKaTo-
ro OETOHHOTO 3NEMEHTa, pac-
- CUMTHIBAEMOrO IO TMPOYHOCTH
", 6e3 yuera CONpOTHBAEHHUA Oe-
P . TOHA pacTAHYTOM 30HbI
I ==
N 1 —
F—
= r—/‘l
M —
-~
Lo ;.
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Pucynox 6.2 — Cxema ycunuit
W 2M10pa HanpsSxKeHud B ceve-
HHMH, HOPMATLHOM K NPONO/b-
HoI1 ocH u3rubaemoro (BHeLIEH-
TPEHHO CcXaToro) GeTOHHOro
3/1eMeHTa, pacCYUTLIBAEMOTO
TI0 [IPOMHOCTH C Y4ETOM COIpPO-
THBNeHUSA GeTOHa pacTAHYTOH
30HHI



6.1.4 Pacuet no npouyHOCT GETOHHBIX IAEMEH-
TOB MPH ACHCTBUM MOIEPEYHBIX CHII POU3BOLAT
U3 YCIOBHS, MO KOTOPOMY CYMMAa COOTHOUIEHMUIA
[L1aBHOTO PacTATMBAIOILIETO HATIPSIXEHUS K pacyeT-
HOMY COMPOTHUBJIEHIIO BETOHA OCEBOMY pacTsiKe-

Gm.’ )

HHIO (Rb H TNAaBHOTIO CXKHMAIOWIETO Hanpsaxe-
! .

HHA K paCcyeTHOMY COIPOTHBIICHHUIO b6eToHa oce-

Gmc
BOMY CXaTHio ( “_Rb ) He a0onxHa npepsiath 1,0.

6.1.5 PacueT no npoyHOCTH GETOHHBIX 3NEMEH-
TOB Ha AENCTBHE MECTHOM HArpy3ku (MecTHOe
CXKaTHe) NMPOU3BONAT COrMAacHO yKazaHHuaM 6.2.42—
6.2.44. ~

6.1.6 ‘B GeToHHbIX 3/IeMEHTAX B CIy4asX, yKa-
3aHHBIX B 8.3.5, HeoOx0auMO mpenycMaTpUBaTh
KOHCTPYKTHBHYIO apMaTypy.

Pacyer BHeLleHTPEHHO CHKATHIX IIEMEHTOB
1O MpeJeNbHbIM YCHIHSM

6.1.7 Ipu pacueTe BHELIEHTPEHHO CXaTbIX Oe-
TOHHBIX 3NIEMEHTOB CAEAYET VYU THIBATh CAYYaHHbIi
HayaJlbHb1il SKCLUEHTPHCHTET €, NPOAOSIbHOM CIIIHI,
OMpeneasieMbIi COTJIACHO YKa3aHUsM 4.2.6.

/
6.1.8 TIpu rubkoctu 3neMeHTOB T‘_’>—l4 He-

00XOAMMO YYMTHIBATL BAHMSHUE HA HX HECYIIYIO
CIOCOOHOCTH MPOrUbOB NyTeM YMHOXEHMS 3Haue-
HHH ¢, HAa KO3(DOHULUEHT 1, ONpeae;iseMblil co-
rnacHo 6.1.11.

6.1.9 Pacuer BHelleHTPEHHO CXXAThIX BETOHHEIX
3IEMEHTOB IPHU PACITONOXEHHH NPOJONLHOM CXH-
Matole CUAbl B IpeJesiax MonepeyHoro ceueHusl
3.J1eMEHTA MPOU3BOAAT U3 YCIIOBHS

N<R, A, (6.1)

rae A, — TuI0wWAanb CKaroii 30Hbl 6eToHa, onpe-
aensieMasi U3 YCINOBHs, YTO €€ UEHTP
TSXKECTH COBMAAAET € TOUKOI MPM;10-
SKeHUSI TPOA0bHOM Cilibl NV (C YueTon
nporuba).
JL1s1 aneMeHTOB MPsSiMOYTOSIbHOIO CeUEHMUS

s hY
Ay = Bh| 1—%23 : (6.2)

J

JonyckaeTcs pacyeT BHEUEHTPEHHO CXaThiX
3AEMEHTOB NPSMOYIOIbHOIO CeYeHHs MPH IKCLECH-
TPUCHTETE 11POACILHON cuitbt e, < h/30 u [, < 204
HPOH3BOUITH U3 YCI0BHS

N<oR A, (6.3)
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rne A — nNJoLaab MOMNEPEYHOro CeYEHMUs 3jie-
MEHTa,
¢ — Ko3bdpHUMEHT, NPpUHKUMAEMBIA IIpU

IUTUTETbHOM NEHCTBUM HArpy3Kd IO
TaGauie 6.1 B 3aBUCMMOCTH OT T'HOKO-
h

CTH — 9/IEMEHT, NPU KPATKOBPEMEH-

HOM ICHCTBMH HArpy3Ku 3HAYE€HUS @
ONpEeAEHIOT 0 JUHEHHOMY 3aKOHY,

HNpUHHUMasA
ly l .
¢=09npu =10 u ¢= 0,85 npu 7;=20,
[, — pacuyeTHas IMHA JJIEMEHTa, OIpele-
0
JsieMasl Kak JUtd 3Xeye300e TOHHbIX J¢-
MEHTOB.

Ta6nuua 6.1

l/h 6 10 5 20

0] 0,92 0.9 0.8 0.6

BHeueHTpeHHO cXaTble GETOHHbIE 37EMEHTHI,
B KOTOPbIX NOABJIEHHE TPELIMH HE AOMYCKAETCs M0
YCJIOBUSAM IKCIUIyaTalluM, HE3aBUCHMO OT pacue-
Ta M3 ycnoBus (6.1) DOJKHBI ObITH IPOBEPEHDBI C
YYETOM COMPOTUBAECHUSA OETOHA PACTAHYTOM 30HBI
U3 YCJI0BUSA

Ry, A

N < :
eny; - 1

(6.4)

~|x

HAns 31eMEeHTOB NPSIMOYTO/IbHOTO CEYEHMSL yC-
nosue (6.4) UMeeT BUiL

N < M_,
69}?11 2 (6.5)

B dopmynax (6.4) u (6.5):
¥, — PacCTOSHHME OT LIEHTPA TAXECTH ceve-
HUA 271eMeHTa A0 Haubonee pacTaHy-
TOrO BOJIOKHA;
N — KoaQduumneHT, onpeaensieMblii cornac-
HO vKa3aHuusaMm 6.1.11.

6.1.10 PacueT BHELIEHTPEHHO CXAThIX 3/IEMEH-
TOB P PaCNONOKEHUH NMPOAOJIBLHOH CXUMAIOLIER
CHJIbl 32 IpefeaMM. MOTMEPEUYHOro CeYEHHS Jjie-
MEHTa IPOH3BOAAT U3 ycnosiit (6.4) u (6.5).

6.1.11 3Hauenue Ko3puiLHeHTA 7], VUUTbIBA-
IOLIETO BAMSIHME NPOrnda Ha 3HaYeHME IKCLIEHT-

It
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pHcHTETa MPOAOABHON CWJIbI €), ONPENeisior no
dopmyne

N (6.6)

rae N — YCNOBHAsi KpUTHYECKAS CHJIa, ONpese-
nsiemag no gopMmyne

2
n-D
N, =—-, 6.7
I()
rae D — xecrxoctb ANEMCHTA, onpeacisieMan Kak

IUISL XKEe300€TOHHBIX IMEMEHTOB, HO
6e3 yuera apMaTypbi cornacHo 6.2.16.

Pacuer n3rndaeMbixX 3J1eMEHTOB
IO MpeeNbHbIM YCHIIHSIM

6.1.12 Pacuer usrubaeMbiXx OETOHHBIX IAE€MEH-
TOB CAENyeT MPOU3IBOAUTE M3 YCIOBUSA

M< M, (6.8)

i

e M, — npeaeibHbIA M3rnbarommit MOMEHT,
KOTOPBI MOXeT ObiTb BOCIIPDUMHAT Ce-
YEHUEM IJIEMEHTA.

3nayenue M, onpenensior no ¢popmysne

Mulr = Rbl W, (6'9)

roe W — MOMEHT CONPOTUBNEHUA CeYeHUs ISl
KpalfHErO PacTAHYTOTO BOJIOKHA.
J1sl 3neMEHTOB MPAMOYTONbHOIO CeYeHuUs

w =21 (6.10)

6.2 PACYET XEJIE3OBETOHHBIX DJIEMEHTOB
110 INPOYHOCTH

O0uMe nonoxKeHus

6.2.1 XKene3o6eToHHblE 3/IeMEHTbHl PACCUHMTDI-
BalOT MO MPOYHOCTH Ha AeicTBUE M3rubaloLMX
MOMEHTOB, TMPOAOJBHBIX CUJI, MOMEPEYHbIX CHJ,
KPYTALLMX MOMEHTOB M HA MECTHOe NeHCTBUE Ha-
rpy3ku (MeCTHOe ¢xXaTue, MPOAABIMBAHUE).

Pacyer no npoYHOCTH XKe1e300eTOHHBIX 3JEMEHTOB
Ha JieficTBAE U3rHGaIoMX MOMEHTOB
H NPONONBHBIX CHJI

Obwue noaoxcenus

6.2.2 Pacuer no NMPOYHOCTH XeNe3006 TOHHbIX
3JIEMEHTOB MPHU ACHCTBMU U3r4OaAIOLLIUX MOMEH-

12

TOB M NPOJOJIbHLIX CHl (BHELLEHTPEHHOE CXKAaTHE
WAM pacTsKEHUE) cienyeT MPOU3BOAUTL WIS Ce-
YeHUI, HOPMabHBIX K VX NPOJONBHON OCH.

Pacuer no NMpoOYHOCTM HOPMANBHLIX CEYEHUI
XKene300eTOHHBIX 3/IEMEHTOB C/ICAYET NPOM3BOAUTh
HA OCHOBE HENWHEHOH nedhopMaUMOHHON Moae-
M cornacHo 6.2.21—6.2.31.

Honyckaercs pacyeT Xene300eTOHHbIX dNIeMeH-
TOB NPSIMOYTOJILHOTO, TABPOBOTO U IBYTaBPOBOTO
CEe4YeHMit C apMaTypoOil, pacloNoXKeHHOH y MepIieH-
IUKYNSIPHBIX MII0CKOCTH M3rnba rpaHeit aJ1eMenTa,
npyu AeHCTBUM YCUNUiIt B INIOCKOCTH CHMMETPHH
HOPM&TbHBIX CEYEHUi1 NPOU3BOAMTL HAa OCHOBE Ipe-
IENBHBIX YCWIMI cornmacHo 6.2.5—6.2.17.

6.2.3 I'pu pacyeTe BHELEHTPEHHO CXATHIX JJie-
MEHTOB CJiIeyeT YYMTHIBaTh BAMSIHME NMpOrnba Ha
HX HeCyllylo CnocoOHOCTh, KaK MPaBUIIO, IMyTeM
pacyeTa KOHCTPYKLMIA 1o AeOpMUPOBAHHOH CXe-
Me.

Honyckaercsi MpOM3BOAUTH pacyeT KOHCTPYK-
uMii o HenedOPMUPOBAHHON CXeme, YYUTHIBas

)
npyu ruboKoCcTH rl > 14 pausiHUe npornba snemMeH-

Ta Ha ero NPOYHOCTb, MYTEM YMHOXEHUSA Hayalb-
HOTO 3KCLIEHTPUCHTETA €, Ha KOI(BOHUMNEHT 1, OIl-
penenseMslii COrNacHo yKasaHusaMm 6.2.16.

6.2.4 JIna xene300e TOHHBIX IEMEHTOB, ¥ KO-
TOPbIX NpeAeNIbHOE YCUIINE HO MPOYHOCTH OKAa3hbi-
BaeTCA MEHbIIE NPeAeNbHOI0 YCWIHS MO 006pa3o-
BaHMIO TpeiuH (7.2.5—7.2.11), naomanb ce4eHUs
NpPONO/IbHOM PacTAHYTOI apMaTypbl AOJLKHA ObITh
yBeJIMueHa MO CPpaBHEHHUIO ¢ TpebyeMoli U3 pacye-
Ta MO MPOYHOCTU He MeHee YeM Ha 15 % unn co-
OTBETCTBOBaThb NMpEAENbHOMY YCUIKIO 10 oOpa3o-
BAHUIO TPELUUH.

Pacvem no npounocmu HopmansHbix cenernul
Nno npedesbHbiM YCUAUIM

6.2.5 [penenbHble yCUAHUsl B C€4EHUU, HOp-
MalbHOM K MpOJONILHOM OCU 3JIEMEHTa, CJEAyeT
ONpeAesISITh UCXONA U3 CEAYIOILUX TIPEANOChUIOK:

- COMpOTHBJICHHE OETOHA PACTAXEHUIO NPU-
HHUMAIOT PaBHbIM HYJIIO;

- COTMpOTHUBAEHUE OETOHA CXATUIO TIPENCTaB-
JIAETCA HAMPSXXEHUSMM, PaBHBIMHU R, U paBHOMED-
HO pacrpeneiaeHHbIMM 110 CXXaToik 30He OeToHa;

- nedopMauuu (HampsKeHHs) B apMmaType
OonpenesisiioT B 3aBUCHMOCTH OT BBICOTBI CXaToi
30HbI OETOHA;

- PacTArUBAOLLKME HAMPSDKEHHUS B apMatype
MPUHUMAIOT HE Bosee pacueTHOrO COMPOTUBAEHUS
pacTsxeHuio R

- CKUMaIoLMe HanpsDKeHUs B apMaType [pu-
HUMAIOT He 0ojee PacYETHOrO CONMPOTHUBACHUS
cxatuio R



6.2.6 PacueT mo nMpoO4YHOCTH HOPMAJILHBIX Ce-
4eHUH cneayeT NpOU3BOAWTbL B 3aBUCHUMOCTH OT
COOTHOLUEHUS MeXAY 3HAYEHUEM OTHOCHTENLHOMH

BBICOTBI CXaTOMH 30HBI OeTOHA & = E , onpexenas-

€MbIM U3 COOTBETCTBYIOLLMX YCIQBUI paBHOBECHS,
Y 3HaYEHHUEM TPaHHYHOM OTHOCHTEABHOM BBICOTHI
CKaTOH 30Hbl &g, MPM KOTOPOM IPEAENBHOE CO-
CTOSIHHE 3JIEMEHTA HACTYIIAET ONHOBPEMEHHO C A0-
CTHXXEHUEM B PACTSHYTOIM apMaType HanpsKeHUs,
PaBHOTO PaCYETHOMY CONPOTUB/IEHUIO R..

6.2.7 3nayeHue &, onpenensioT no opmyne

_xg__ 08
Ry )y Esel (6.11)
Epult

J\V

rae € ,, — OTHOCUTeNbHas AehopMalms PacTaHY-
TOW apMaTypbl [PYU HANPSDKEHUAX, PaB-
HBIX R

RS .
Esel = L (6.12)

s

€y, — OTHOCHTE]bHas AeOpMaLUs CXKAaTOro
GeToHa MpH HaNPsKEHHUAX, PaBHbIX R,
nmpuHuMaeMas paBhoi 0,0035.

6.2.8 Tlpu pacueTe BHELIEHTPEHHO CXaThIX
Kee300e TOHHBIX 3/IEMEHTOB B HAYAJIBHOM 9KCLICH-
TPUCHUTETE NPHUIIOKEHMS IIPOAONBLHOM CUIIBI € Clie-
AYeT YUYWUTBIBATb CAYYaiHBIH IKCUEHTPUCHTET €,
MIPHHUMAEMBI 0 YKasaHusM 4.2.6..
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Pacuem uzeubaemvix 3nemMeHmos

6.2.9 Pacuet no NpoYHOCTH CeyeHMI uaruda-
eMBIX 3JIEMEHTOB MPOU3BOIST U3 YCIOBHUS

M< M, (6.13)

rae M, — npenenbHbld U3TUGAOIIUA MOMEHT,
KOTOpBIii MOXeT ObITh BOCTIPHHSIT Ce-
YeHHUEM DJIEMEHTA.

6.2.10 3nayenune M, 1 U3rMbGaEMBIX JNEMEH-

TOB npﬂmoyronbﬂoro cedyeHus (pucyHoOK 6.3) mpu
€= ho SR ompenensioT 1o dbopmyne
M, = Rbx (hy—0,5x) + R A/(h—a), (6.14)

IPH 3TOM BBICOTY CXKaTOM 30HBI X OTpeNneisoT Io
dopmMmyne
R4 - R Ay A’
X =
Rb (6.15)

6.2.11 3nasienye M e AU M3r0aeMBIX S/IEMEH-

'TOB, UMEIOLIMX OJIKY B CXATOi 30HE (TaBPOBbIE U

L2

ABYTABPOBbIE CeYeHus1), npy & = o Er ompene-

JF10T B 3aBUCHMMOCTHM OT IOJIOXEHUSA PaHUIIBI
CXKATOM 30HBI.

Q) eC/iM rpaHHULA [POXOANT B NOJKEe (PUCYHOK
6.4), T.e. cobmonaeTcA yCluoBue

RA <R;b b+ R A, (6.16)

3HayeHue M, onpenensior 110 6.2.10 kax 11s nps-
MOYFOJIBHOTO CE€YEHUs WHUPHHOM b7

“ ~ Rb
‘c;
) ———t— R A/
= R, T x
A
B N i
O T
NE ——> RA, «t
g N4
T
AS
% b
s /|

Pucynox 6.3 — Cxema yeunmil M 3n1opa HaNpsOKCHMIT B CCUCHUH, HOPMANbHOM K NPOAOCABLHOI OCH
U3rubaeMoro Keae300eTOHHOTO MEMEHTA, NPH Cro PacyeTe Mo NPOYHOCTH
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a

.A 6 ,
by 4 | / b A_A,
M : /
o [ ] N
~z\/>/ // > / x s [ ///5/'/
e Y /
7 «
.
= & 7/ / &
7
1Y
:———-—wdf/-:/’,’. o /' < ~
A.‘ S 7, >
x L, As b

P ucyuo,c 6. 4

a — B noske; 6§ — B pebpe

TNonoxenue rPaHUUbI CXATOH 30HBI B CEYEHUH usrubaemoro

Xene300eTOHHOTO /IEMEHTa

6) ecnu rpaHMuUA npoxq
ANUT

6.4, 6), T.e. ycnosue (6, 16) ye cz 69;6pe (pUcCyHOK

yeHue M 10aeTcs, 3Ha-

wit OTIPEACTIAIOT 11 q)ODMlee
M = Ribx(hy~0,55 +
+ Rb(b}—b)hf(ho“O,Shj’.) +

R A hary,
TIPH 3TOM BBICOTY CXATOM 301y
10T o popmyne

R A ~ R4S - Ry(b, - b)),

Ryb

(6.17)

6eroHa x onpene-

X =

(6.18)

6.2.12 3nayenue b;-, BBOAMMOE B pacueT, npu-
HUMAIOT M3 YCNIOBUA, YTO WiMprHa cBeca MNoJKU B
KaXI1YI0 CTOPOHY OT pera ROMXHaA GBITh He Gonee
!/, Nponeta aneMeHTa U He Gonee:

a) MpU HAJMYWU nonepeyHbix pebep wau npu
h;2 0,1h — !/, pacctosnus B ceeTy Mexay npo-
ZlO.ﬂbelMM pebpami;

6) mpu OTCYTCTBHM nonepeunsix pebep (unu
NIPU PAaCCTOAHMAX MEXAY HUMH OONbLIMX, YEM
PaCCTOSIHMA MEXIY TIPOAOJbHbIMK peGpamu) u h}: <
<0,lh — 6h'

B) npu KOHCOJ‘lebIX cBecax MoJKu:

npH hf’- >0,1h — 6h/’

npu 0,05k < h) < 0,1h — 3hg
npu h; <0, OD}Q — CBeCbl HE YYWUTBIBAIOT.
6.2.13 Mpu pacyete no NPO4HOCTH u3rubae-
MbIX IEMEHTOB peKOMEHAYETCst COBI0NaTE yero-

BHE X < E .

14

B ciyuae Koraa no KOHCTPYKTHBHBIM cooGpa-
XEeHHSIM WIH U3 pacuera no npeaeabHbIM COCTO-
SIHUSIM BTOPOM IPYNIBI IUIOMIANb PACTAHYTOM ap-
MaTypbl MpUHATA Gonblieil, 4eM 3TO TpebGyercs
ans cobmonenus ycnosus x < §zh,, nonyckaercs
npenenbHbIi usrubarofmit MomeHT M, onpene-
aath no ¢opmynam (6.14) uwan (6.17), noncras-
JIfiS B HUX 3HAYEHUS BBICOTHIsCXATON 30HBI X =

-

6.2.14 Hpn cnmme’rpuqﬂom apMHpPOBaHUH,
korna RA= , 3HaucHMe M, onpenensioT no
¢opmyne

e = RA, (hy— (6.19)
Ecnu BeiuMcieHHass 6e3 yuyeTa CXKaToii apma-
Typhl (A;=0) BbICOTa CXKaTOM 30HBI X < 24, B (op-

x
Myny (6.19) noacTaB/IsSIIOT BMECTO g 3HAYeHUE R

Pacuem BHEUEeHMPEHHO coHcambvlX INeMenmoe

6.2.15 PacyeT no nNpovHOCTH MPAMOYTONBHBIX
CeYyeHUit BHELIEHTPEHHO CXKAaTbIX 3JIEMEHTOB MpPO-
HU3BOASIT U3 YCAOBUS

Ne < Rybx (hy—0,5x) + R, A; (hy—a’), (6.20)
Tle e — pacCTOSIHME OT TOYKM TIPUAOXEHUS
cunbl N 10 LIEHTPa TSXKECTH CeyeHMs
pacTAHYTOR WM HauMEHEEe CXaToH
(TIpH MTOJTHOCTBIO CXKATOM CEYEHUMU 3J1e-
MEHTa) apMaTypbi, paBHOe:



’

2

e=eoT'|+

3pecbn — KO3(DOUIMEHT, YUNUTHIBAIOMIMNA BAMA-
HUe npononbHOro usruda (nporuba)
9JIEMEHTA Ha €r0 HECYILYIO CIIOCOOHOCTh
H onipeaeiseMblil cornacHo 6.2.16.
BBICOTY CXXaTOii 30HBI X OTIPeAeIsIOT;

X

a) mpu &= o <&r (pucyHok 6.5) o ¢op-
myne

N+RA -R_ A
X = SR:b SC. S; (6.21)

X

6) npu €= 74 >&r mo dopmyne

N+RAIEER R 4
1-&x
2R A ) (6.22)
Rpp+ =555
T (1 -Ep)

6.2.16 3HaueHUe KO3ddHULMEHTa 1} IpKU pac-

yeTe KOHCTPYKLMI 1o HeneOpMHPOBAHHON CXe-
M€ OIIpencnsIoT 1o opmyne

X =

1
n=—7z
- (6.23)
NL‘I’
rae N, — YCNOBHas KpMTHYeCKas CHJIa, orpe-

nensgeMas 1o ¢opMmyne
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2
D
N, = 7 (6.24)
0
rae D — xecTKOCTh Xene300eTOHHOI'O 3Je-

MEHTA;
[, — pacuyeTHas JUIMHA JJIEMEHTA, OIpe-
Jensiemast coracHo 6.2.18.
Honyckaercs 3nayeHue D onpenensts mno ¢op-
MyJe

D=FKkEI+ kEI, (6.25)
rae E,, £, — MONyJH YIPYTOCTH COOTBETCTBEHHO
0eToHA M apMaTyphl;

I, I, — MOMEHTHl MHEpLMM IUTOWANe# ce-
YeHMsI COOTBETCTBEHHO OeTOHa U
BCEi MMPOOOJBHON apMaTypHl OTHO-
CHUTENILHO LIEHTPA TSDKECTH Honepey-

HOTO CEYEeHHS JIEMEHTa;

_ 015
b 9,0,3+8,)’

¢; — KO3bOUUMEHT, YYUTHIBAIOLIUIA BIUA-
HHE JUIUTEILHOCTH JSHCTBUSA HArpy3ku

M
=1+=:
(p[ M[ )
M,, M,, — MOMEHTH OTHOCHTENBHO LEHTPA

HauGoJiee paCTAHYTOTO WIH HaMMe-
HEE CXATOro (MpH LIETMKOM CXAaTOM

AN
a7

> RA, -\\ f /

Pucynox 6.5 — Cxema ycuiiil Y 3M0pa HaNPsAXEeHHH B ceUeHMH, HOPMATBHOM K NMPONOALHON ocH
BIELEHTPEHHO CXATOrO XeNe306eTOHHOrO 3JIEMEHTa, [IPH pacyere ero Mo MpOvYHOCTH

15
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CEYEHUU) CTEPXHS apMaTyphl CO-
OTBETCTBEHHO OT AEICTBUA HOIHOM
Harpy3k¥ 4 OT AeiCTBUS MOCTOSTH-
HBIX M JUIUTENIbHBIX HArPY30K;

3, — OTHOCHMTENbHOE 3HAYEHUE IKCLIEH-

. e
TPUCUTETa NPOROALHOMH CHJIb! 70 s

M
rae €y = "ﬁ, NIPpUHUMACMOC HE MC-

Hee 0,15.

Honyckaetcsi yMeHbIIaTh 3HaYeHHE KO3 Pu-
LIUEHTA 1) C YYETOM paclpelneneHusl U3rHdarmx
MOMEHTOB MO MJUHE 3JIEeMEHTA, XapakTepa ero
AehopMUPOBAHUS W BAUSHUSA NMPOruboOB Ha 3Ha-
YEeHUE M3rubaroLIero MOMEHTA B PACUETHOM Ceye-
HMH IyTEM pacyeTa KOHCTPYKUMH KaK VIIPYroi
CHCTEMBL.

6.2.17 PacyeT o NpoYHOCTH TIPAMOYTOBHbIX
CceyeHUil BHELIEHTPEHHO CXAaThIX 3JIEMEHTOB € ap-
MaTypoOii, pacnojoXeHHOI Yy NPOTUBOIMOJ0XHBIX
B TIJIOCKOCTM M3ru6Ga CTOPOH CEYEHHs, IpH 9KC-

. h
LUEHTPUCHUTETE NPOAOJILHOM CHIBI € < 30 " THoG-

I/
KOCTH % <20 poryckaeTcsi POU3BOAMTbL U3 YC-

JIOBUMA
N< N, (6.26)

rne N, — npenenbHOE 3HAYEHHUE NPONOBHON
CWIbI, KOTOPYIO MOXET BOCIIPUHSTD
3JIEMEHT, omnpeaensiemoe no gop-
Myne

N,=0(RA+ R, (6.27)

s.tot)'

3necy A, — maoulanb Bcefl MPOAONBHON apMa-
TYPBI B CEYEHHH DIEMEHTA;
¢ — ko3¢ dULUMEnT, MPUHUMAEMBbINA NIpU
IUTUTENILHOM JEHCTBHM HATPY3KH O
Tabnune 6.2 B 3aBUCHMOCTH OT IO-
KOCTM 3JIEMEHTA, NpPH KPaTKOBpe-
MEHHOM JEICTBMHU HATPY3KH 3Ha-
YeHUs! ¢ OMPENEISIOT IO IHHEHHO~

My 3aKOHY, nMpuHHMas ¢ = 0,9 npu

s.fot

ly _ &
—— = 10 = —_ = 20.
P u ¢ = 0,85 npu P

Taéauua 6.2

I/h 6 10 15 20

¢ 0,92 0.9 0,83 0,7
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6.2.18 PacyeTHyI0 WIKHY /, BHELEHTPEHHO CXa-
TOr0 3JIEMEHTa OIPEACIIOT KaK Uil 3J1€MEHTOB
PaMHOI KOHCTPYKUUHU C Y4eTOM ee aechopMupo-
BaHHOTO COCTOSIHMA MpH HaunbGosee HEBHITOAHOM
Ui AAHHOTO 3JIeMEHTA PaclONIOXEHHH HArPysKH,
[PHUHUMAs BO BHUMAHHE HEYNpyrue nedopmaiu
MaTepHAJNIOB M HANHYKUE TPELUUH.

Hormnyckaercs pacyeTHYIO JUIMHY 4, SJIEMEHTOB
MIOCTOSIHHOTO TONEPEYHOro CEYESHUS 10 JUTMHE | Ipu
NeHCTBHY TIPONOABLHON CHNbl MPUHUMATL PaBHOM:

a) 1 3/M1eMEHTOB C WUAPHMPHEIM OIMpPaHUEM
Ha JBYX KoHuax — 1,0/

0) DI 3NEMEHTOB C XECTKOM 3amenkoi (uc-
KJII0Yaolieil MOBOPOT OIMIOPHOTO CeYEeHUsI) Ha Of-
HOM KOHLI€ U HEe3aKpeIUIEHHbIM JPYTMM KOHLIOM
(koHCONB) — 2,0/

B) MJISl 3JIEMEHTOB C LUaPHUPHBIM HECMeELlae-
MbBIM OMMpPaHUEM Ha OJHOM KOHIIE, a Ha APYIOM
KOHLIe:

€ XecTKoi (6e3 MoBOpOTa) 3aAENKOi —
0,74

¢ MOAATIUBOM (HOMyCcKaloueH OrpaHu-
YeHHbIIl NoBOpPoT) 3anenkoit — 0,9/

) WISl MEMEHTOB C IOAAT/IUBLIM IIAPHUPHBIM
onupaHueM (IOMyCKAIOUWHM OrpaHMYEHHOE CMellIe-
HKe OMOpLI) Ha OAHOM KOHLIE, a Ha APYTOM KOHLE:

¢ XecTKoli (6e3 noBopoTa) 3aneNKoi —
1,54

C MONATIMBOH (C OTPaHMYEHHBIM I10-
BOpOTOM) 3ajenkoit — 2,0/,

I) IUIS 3JIEMEHTOB € HECMEIUAaeMbIMU 3amen-
KaMH Ha JIBYX KOHIlaX:

XecTKuMH (6e3 mosopota) — 0,5/;
NOJATIUBEIMU (C OrpaHWYEHHBIM MO-
Boporom) — 0,8/;

e) 119 3JIeMEHTOB C OrpaHMYEHHO CMellae-
MbIMK 33Ie/IKaMK Ha IBYX KOHUAX:

XeCcTKUMH (6e3 nosopota) — 0,8/,
NoAaTIUBbIMU (C OrPAaHUYEHHBIM I10-
BopoToM) — 1,2/

Pacvem UEHMPAAbHO-PDACMARYMbIX INEMEHM OB

6.2.19 PacueT Mo NMpoOYHOCTH CEYECHHUM LIEHT-
pPanbLHO-PACTAHYTBIX 3JIEMEHTOB CAEAYET NPONU3BO-
JIUTb U3 YCJIOBUS

N<N, (6.28)

ulr

rae N, — npenenbHoe 3HaYEHWE NPONOJILHOM
pacTSruBarolleid CHIbl, KOTOPOE MO-

XeT ObITh BOCOPUHSTO 3JE€MEHTOM.
3HayeHMe cunbl N, oNpeaenstoT no Gopmyne

/Vufr = Rf4s.ro!’ (629)

— I1I0WAJb CEYECHUS BCEH NMPOAOABHON
apMatyphl.

rne A

s.tot



Pacuem sHeyenmpeHHO pacmanymolx 3nemMenmos

6.2.20 Pacuer 1o MMpOYHOCTH NMPSIMOYTOJBHBIX
CeYCHMH BHELEHTPEHHO DPACTSHYTHIX 3JIEMEHTOB
CJICAYET NPOM3BOAUTb B 3aBUCHMOCTH OT IOJ0XKe-
HHUSl NPOACILHOM CUIBI V.

a) ecu NpoAOJIbHASA CHIa N NPWIOKEHA MEXIY
paBHOAEMCTBYIOIMMH YCUIMI B apMaType Su §’
(pucyHOK 6.6, a), — M3 YCIOBHIi:

Nes M,; (6.30)
Ne < M! (6.31)

ult®

raie Nen Ne’ — ycunusi OT BHELIHMX Harpy3okK;
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npeacjibHBIE YCUIIUSA, KOTOPbBIC
MOXET BOCIIPUHATD CEYCHHME.

Yceunua M, w M), onpenensoT no ¢dhopmy-
JiaM:

t4
Mulr n Mult -

M, = RA;! (hy— a); (6.32)
M, = RA, (h) — a); (6.33)

0) ecnu mpoponbHast cuia N IIPUIOXEeHa 3a
IpeAejaMud PacCTOSHUS MEXAY DaBHONEHCTBYIO-
LIMMH YCHIMi B apMaTtype Su S’ (pUCYHOK 6.6, 6),
U3 ycrnosust (6.30) onpenensioT npeneibHbI MO-
MeHT M, no Gopmyne

M,, = Rbx (hy—0,5x) + R _A; (hy—a), (6.34)

A’

5

hl?

AN
RA? VAR

4,

v

g%
h
y

/

» RA 0\

N
<
«¢

[
WV

b

a — MEXy PaBHOAeNCTBYIOIMMH YCHIMI B apMaType S 1 S'; 6 — 3a NpelenaMy pacCTOSHUS MEXIY PaBHOAEHCTBY-
0IMMHY YCUITWI B apMatype S 1 S*

Pucynox 6.6 — Cxema ycuauii u 3rmopa HanpsiKeHUit B CEUCHHM, HOPMaIbHOM K IPOXOJIBHON OCH
BHELIEHTPECHHO PACTSAHYTOTO Xee306eTOHHOro 3MEMEHTa, MPH pacyeTe ero Mno NpoOYHOCTY IIPYU IPUIO-
XEHUH MPOKXONBHON criibl N

17
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TIPY 3TOM BBICOTY CXKaTO# 30HbI X OIPENeIAIOT 110
¢opmyne

_ RsAs — RscA.; -N
ARy — (6.35)

Ecau nonyyeHHoe M3 pacyera mo opmyne
(6.35) 3nauenue x > &h, B hopmyny (6.34) non-
CTaBAAIOT X = & phy, TE §p ONPENENSIOT COMIACHO
yKazaHuaMm 6.2.7.

Pacvem no npounocmu HOpmaasHBIX ceverull
HA OCHOBe HeAuHeUHOU
dedhopmayuonnol modeau

6.2.21 Ilpu pacyere nO MPOYHOCTH YCHIUS U
nedopmaliy B CEYEHUM, HOPMabHOM K ITPOIOIb-
HOM OCH 2JIEMEHTA, ONPENENAI0T Ha OCHOBE HEM-
HelHoM nedopMaLMOHHON MONeNH, UCIOMb3YIO-
Hieil ypaBHeHHUS PaBHOBECHs] BHEIHHUX CHJI U BHYT-
PEeHHHUX YCUJIMI B CEYEHHMHU 3JIEMEHTa, a TaKXe
CNELYOIUE MOTOXEHUS!

- pacrnpenesieH1e OTHOCUTETbHbBIX NehopMalyii
GeTOHa M apMaTypPhI ITO BLICOTE CCYEHMS HIEMEHTA
MPUHUMAIOT [0 NUHEHHOMY 3aKOHY (TMIOTE3a
TJIOCKUX CEYEHMUIH);

- CBA3b MEXIY OCEBBIMH HAINPSOKEHHSMM H
OTHOCHUTENIBHBIMU NedopMauusMu 6eToHa U ap-
MaTtypsl IPUHUMAIOT B BUJE AHarpaMM COCTOSHUS
(nedbopmupoBaHusi) G6eToHa W apMmaTyphl (5.1.17,
5.2.11);

- COMpOTHUBJIEHHE OEeTOHA PACTSIHYTON 30HBI
NOIYCKAeTCsl HE YYUTHIBATh, PUHUMAS TIPH E,; >
> 0 nanpsckeHus o, = 0. B oTAeNbHBIX CTyyanx (Ha-
NpUMep, H3rubaeMEle ¥ BHELIEHTPEHHO CXaTble Ge-
TOHHbIE KOHCTPYKLIMM, B KOTOPBIX HE HOITYCKAIOT
TPEUIMHBI) pacyeT IO MPOYHOCTU IIPOUSBOUAT C
y4eToM paboThl pacTAHYTOro 6eToHa.

6.2.22 Tlepexon OT BIMIOPLI HANIPSXKEHHUIT B Oe-
TOHEe K O00GLUECHHBIM BHYTPSHHHM YCHIIMSIM OI-
PERETISIIOT € MOMOLUBIO NPOLEAYPHl YUCAECHHOTO
VHTETPUPOBaHUS HAaMpsKeHUN 10 HOPMAJIbHOMY
ceyeHNI0. [IJ1 3TOro HOPMAaJIbHOE CEUYEHUE YCIOB-
HO pa3iejisiioT Ha MaJIble YYacTKM: IIPH KOCOM BHE-
LIEHTPEHHOM CXATUU (PacTSDKEHUKM) M KOCOM H3-
rube — 1o BLICOTE U LUIMPHMHE CEYSHUs; IPU BHE-
LHEHTPEHHOM CXaTUH (PacTsiKeHUM) M H3rude B
IIOCKOCTH OCH CUMMETPHHY MOMEPEYHOTO CEUCHUS
3jJleMEeHTa — TOJIbKO IO BBICOTEe ceueHus. Hanps-
KEHHUsl B Mpelie/iaXx MajbiX YYaCTKOB NMPUHUMAIOT
PaBHOMEPHO pacnpeAcicHHbBIMU (YCpeIHEHHbIMHU).

6.2.23 Tlpu pacyete ;1EMEHTOB C HUCMONB30-
BaHHEM Ae(OpPMAlIMOHHON MONENH MPUHUMAIOT;

- 3HaYeHHUs! CKMMAIOIIEH NPONOILHON CHIIB,
a TaKXKe CKMMAOUMX HanpsokeHUi U pedopma-
LM YKOpOYeHHUsI OeTOHA U apMaTypbl — CO 3Ha-
KOM «MMHYC»;
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- 3HayeHMS pacTdruBamuiei NMpPoOmOIbHOU
CHMBbI, a TaKXe PACTATUBAIOLIMX HaNpsDKCeHUH U
nedopMaluril yuiMHeHus 6eToHa U apMaTypel —
CO 3HAKOM <«ILTIOC».

3HaKu KOOPAMHAT LICHTPOB TSXECTH apMaTyp-
HBIX CTEPXHEH Y BbIICACHHBIX YIaCTKOB OeTOHa, a
TaKKe TOYKH MPWIOXeHYS IIPOJONIBHOM CHIIBI ITPH-
HHMMAIOT B COOTBETCTBMM C Ha3HAYCHHOH CHUCTe-
Moit koopauHaT XOY. B o0lieM cirydae Havaso Ko-
ODAMHAT 3TOM cHcTeMBI (Touka O Ha pHCYHKe 6.7)
pacronaraloT B NIpOM3BOJIBHOM MECTE B IMpeaesax
NOMNEpPeYyHOro CEYeHUsl DIeMEeHTa.

Pucynorx 6.7 — PacueTHasi cxeMa HOPMAJIBHOTO Ceye-
HUS XKeIe300€TOHHOTO 3JIEMEHTa

6.2.24 Tpu pacueTe HOPMAIBHBIX CEYEHHI MO
MPOYHOCTH (pUCYHOK 6.7) B OOLIEM ciydae uC-
MOJIb3YIOT:

ypaBHEHHS PaBHOBECHS BHELIHMX CHJI U BHYT-
PEHHHX YCWIHI B HOPMAaJIbHOM CEUEHUM 3JIEMEH -
Ta:

M, = Z Opi ApiLpsi + E Oy Ay Lsy; (6.36)
7 j '

My = Y oudyZuy + 04457055 (¢ 37,
i J ’

i J °



ypaBHEHMsI, ONPEAENISIOIME pacipeneieHue
JedopMaluuii MO CeYeHUIO BIeMeHTa:

1 1
E’bf = 50 + r—bei + r—yZbyi; (639)

X

1 1
Sy =Ffo* o Zog + r—yzw‘? (6.40)

3aBUCUMOCTH, CBA3BIBAIOILME HAMPIKEHUS U
OTHOCHUTEJIBHBIE JedopMalmu GeTOHA M apMaTyphL:

Oy = Epvyi €45 (6.41)
o, =E v e (6.42)

B ypaBHeHMs1x (6.36)—(6.42):

» M, — u3rnbaiommne MOMEHTH OT
BHellHe#l Harpy3ku OTHOCH-
TEAbHO BbIOPAHHBIX M PACIIO-
JlaraeMblX B Ipeaenax rnore-
PEYHOTO CEeYeHMs IAEMEHTA
KOOPIMHATHBIX Oced (CooT-
BETCTBEHHO HEWCTBYIOIIUX B
IOCKOCTAX XOZ v YOZ winu
napasieibHO UM), OTIpeaeisi-
eMble 110 hopMyJiaM:

M =M, + Ne; (6.43)
M,=M,+ Ne, (6.44)

¥ »
me M, M, — usrubaioliye MOMEHTHI B CO-
OTBETCTBYIOLIMX IUIOCKOCTSX
OT BHEIIHEH HArpy3Kku, onpe-
HIENSIEMBIE U3 CTAaTUYECKOTO

pacuyeTa KOHCTPYKIIUH;
N — rnpomonbHasl cwia OT BHELU-

HEH Harpysku;

€, €, — DACcCTOSHHUs OT TOYKH NPHIIO-
KXeHUs1 cunbl N 0 COOTBET-
CTBYIOIIIMX BbIOPAHHbBIX OCEi;

Ay Zywy Zyyp Op;— TUIOLIAND, KOOPAUHATBI LIEH-
Tpa TSXECTH i-To yyacTKa Ge-
TOHA W HampsXeHue Ha ypoB-
HE ero LIEHTpa TAXeCTH;

— TUIOLIanb, KOOPAHMHATHI LIEH-
Tpa TSDKECTH j-TO CTEPXKHS ap-
MaTypbl U HaNPSLKEHUE B HEM;

€, — OTHOCHTeNbHas AedopMaLua

BO/IOKHA, PAacno;i0XEHHOro
Ha TfiepeceYeHMH BblIOPAHHbIX
oceli (B Touke 0);

Abﬁ Zw" sty’ Oy

’ — KPHMBM3HA NPOAOJIbHOI OCH B

paccMaTpUBAEMOM Monepey-
HOM CEUYE€HUH 3J1eMEHTa B
IL1IOCKOCTAX AeiicTBUSA U3rnda-
I0LMX MOMEHTOB M, 1 My;
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E, — HavanpHHIH MOIyNb YTpYrocTH 6ero-

Ha;

Esj — MOZIYNb YIIPYTOCTHU j-TO CTEPXHS ap-
MaTypBHl;

Vy — goscbcpﬂuuem yrpyroctu GeToHa
i-ro yyacrka,

v, — KO3(ODULHEHT yIIpyrocTH j-ro crep-

KHSI apMaTypEHL.

KoadduuueHTst v,; u V; IPUHMMAIOT IO CO-
OTBETCTBYIOLIMM AMarpaMMaM COCTOsiHUSI GeTOHa
M apMaTyphl, YKa3aHHbIM B 5.1.17, 5.2.11.

3HayeHUs KO3(QOUUMEHTOB Vv, U v, OTpeessi-
I0T KaK COOTHOLICHHE 3HAYCHUI HATIPDSDKCHUH U
nedopMalmii s pacCMaTpyUBaeMbIX TOYEK COOT-
BETCTBYIOHIUX AHArPaMM COCTOSHUSA OeToHa M ap-
MaTypbl, MIPUHATHIX B pacyere, NeJeHHOe Ha MO-
Ayne ynpyroctu GetoHa E, m apmatypel E_ (mpu
ABYXJIMHEWHON AparpaMMe COCTOSHMSA GeToHA —
Ha TIpUBeAEHHLIM MOny/b ZeopMaliu E,wd). Ilpu
STOM HCHOJIb3YIOT 3aBUCUMOCTU «HAMpsDKeHAE —
nedopmanus» (5.4)—(5.8), (5.12) u (5.13) na pac-
CMaTpHBaeMBbIX YYacTKaX IHMarpamMm.

Vo = s (6.45)
Epey ’

vy =3

¥~ Esjs.sj : (6.46)

6.2.25 PacyeT HOPMAJIBHBIX CEYEHUH XKeJe30-
OETOHHBIX JIEMEHTOB M0 MPOYHOCTH MMPOU3BOAAT
U3 YCIOBHHA

leb max| < €s.uir> (6.47)
ss,max < Es.ult> (648)

tnee, .., — OTHOCHTENbHAs Aedopmalus Haubo-
Jiee CKaToro BOJAOKHa 6eToHa B HOP-
MaJIbHOM CEYEHHH 3TIEMEHTAa OT Aeii-
CTBU BHEUIHEH HATrpy3KH;
€ max — OTHOCUTeENBHas NedopMalusa Haubo-
Jiee pacTSAHYTOIO CTEPXKHS apMaTtyphl
B HOPMaJILHOM CEYEHHH JIEMEHTa OT
JEUCTBUS BHEUIHEI HArpy3Ku;
€, — UPENENBHOC 3HAYEHWE OTHOCHTEIb-
HO# nedopmanuu GeToHa TpH CXKa-
TUM, IPMHUMAEMOE COIJIACHO yKasa-
HusiM 6.2.31;
€, — UPENENbHOE 3HAYEHHE OTHOCHTE/b-
HOH nedopMauuu yIUIMHEHHs apMa-
Typbl, IPUHUMAEMOE COIJIACHO YKa-
3aHuAM 6.2.31.
6.2.26 Jina xene300eTOHHBIX 3JIEMEHTOB, Ha
KOTOpHBIE IEHCTBYIOT M3rMOAIONIMEe MOMEHTH ABYX
HAIpPaBICHUI U NPOAOJIbHAS cia (PUCYHOK 6.7),

AedopMaiuu 6eToHa €, . ¥ apMATyphl €. B HOp-
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M@IbHOM CEYEHUHM MPOU3BONLHON POpMbI Ompe-
eS0T U3 PelIeHHMA CUCTEMBI YpaBHeHuii (6.49)—
(6.51) ¢ ucnoap3oBaHueM ypasHeHuit (6.39) u
(6.40):
=Du’1‘+Dlzl+D|350; (6.49)
r, r, :

X

1 1
= Dlzr—+D22 r—+D2350; (6.50)

x ¥

1 1
N = D|3;:+D23r—+D33€0. (6_51)
3 y

XectkocTHble xapakTepuctuku D (i, j = I,
2, 3) B ypaBHeHMsIX (6.49)—(6.51) onpenensiot
no opmynam:

Dy = IZAbingiEbvbi +ZA Zs: iEgVss  (6.52)
D,, = 2.: AbiszyiEbvbi + EA Zsij Vsis (6.53)
D, = ; A Z i Z i Egvy; + EA i Zs5Z 5y EgVy(6.54)
Dy = zi:AbibeiEbei +2A iZogEgVy (6.55)
Dy; = lZAbiZbyiEbei + ZAsJZ.wE iVsi> (6.56)

Dy = 3 4By + D AE vy, (6.57)
i J

O6o3HaueHHs B GopMynax cM. 6.2.24.

6.2.27 Jlna xene300eTOHHBIX 3JIEMEHTOB, Ha
KOTOPBHIE NeHCTBYIOT TONBKO U3rubarommue MOMEH-
TBI ABYX HanpapieHud M, u M, (xocoit usrub), B
ypaBHeHHUH (6.51) mpUHUMAIOT N 0.

6.2.28 JIns BHENEHTPEHHO CXATbIX B TJIOCKO-
CTH CUMMETPUH TOMEPEYHOro CeUeHMs XKeye3ole-
TOHHBIX JIEMEHTOB U PacroyioXeHus ocu X B 3Toi
mwiockoctd M, =0 u D), = Dy, = D,; = 0. B atoM
ciyyae ypaBHeHm pPaBHOBECUSI MMEIOT BUA!

1

M = Dy —+ Diseo; (6.58)
| ,

N =Dy - + Dy3g. (6.59)

6.2.29 JIns u3rub6aeMbpIX B IUIOCKOCTH CUMMET~
PHU ITONIEPEYHOTO CEUEHMS XKeIe300eTOHHBIX 318~
MEHTOB W PacrojioXeHusd ocl X B 3TOi IIOCKO-
cu N=0,M,=0, D, = D), = D); = 0. B atom
Cly4ae ypaBHEHUS PaBHOBECUS MMEIOT BUI
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1
M, =Dy P + D380, (6.60)

X

1
0= Dy3 —+ Dy

X

(6.61)

6.2.30 PacuyerT rio NpOYHOCTH HOPMAJILHBIX CE-
YeHHit BHELIEHTPEHHO CXaThIX 6ETOHHBIX IEMEH-
TOB, yKa3aHHbIX B 4.1.2a, MPOU3BOAAT U3 YCIOBUS
(6.47) cornacHo ykazaHusaM 6.2.25—6.2.29, npu-
HuMas B opMmynax 6.2.26 wisg onpeneneHus D.
TUIOLIaAb apMaTyphbl A =0.

st u3rubaeMbix 0 BHELIEHTPEHHO CXaThIX 6e-
TOHHBIX DJIEMEHTOB, B KOTOPBIX He JIOMYyCKalOTCs
TPEIIUHBI, PacCYeT MPOU3BOIAT C YIETOM paboTHI
pacTsHyTOro 6eToHa B MIONEPEYHOM CEYEHHH dJie-
MEHTa U3 YCIOBUS

€pt,max = Epeult 5 (6.62)

— OTHOCHUTeNbHaA qechopmalius Haudo-
Jiee pacTSIHYyTOrO BOJIOKHa GeToHa B
HOPMAJIbHOM CE€YE€HHM 3JIEMEHTa OT
HeHCTBUA BHELIHe#l HarpysKu, OIl-
penessieMasi CornacHo 6.2.26—6.2.29;

€y — TIPENETIBHOE 3HaYEHHE OTHOCHTEIb-
HO#l pedopMalMu GeTOHA MPH pac-
TSKEHMM, TPUHUMAEeMOe COIJIaCHO
yKasaHusim 6.2.31.

6.2.31 IlpenenbHble 3HaYEHUS OTHOCHTENBHBIX
nedopmaunit 6etoHa g, , (g, ;) TPUHMMAIOT DU
IBY3Ha4HOI 3miope Aedopmalinii (cxatue u pac-
TSOKEHHE) B MOMEPEYHOM CeycHWH OeToHa 3ie-
MeHTa (U3rub, BHELICHTPEHHOE CXATHE WIN pac-
TSKEHHE C OOJIbIIMMHU SKCUEHTPHCUTETAMU) paB-
HBIMH £, (€p,,).

IIpy BHELIEHTPEHHOM CXaTHU WIM PacTsDKe-
HMM 3/IEMEHTOB M PACHPEAENIEHUU B MIONEPEIHOM
ceyeHUU OeToHa 3neMeHTa Aedopmauuil TONbKO
OJHOTO 3HAKA MpeAeIbHbIE 3HAYEHUA OTHOCUTEIb-
HbIX nedopmanuii betoHa ¢, ,, (g, ,) onpenens-
IOT B 3aBUCHMOCTH OT COOTHOLUEHUA NedropManuii
6eToHA Ha NPOTHBOIIOJIOXKHLIX TPAHSIX CEYEHH IJ1e-
MeHTa €, U &, ([|¢;| 2]g;|) mo dopmynam:

Thc E’bt,max

£
Eputr = €52 — (Ep2 — ebﬂ)é; (6.63)

|
Epruir = Epra ~ (Epry — Ebto)gs (6.64)

TIE €4, € €y €y — JEDOPMALMOHHBIE MTAPA-
METPBl PAaCYETHBIX AHa-
rpaMM COCTOSIHUS 6eTOHa
(5.1.12, 5.1.18, 5.1.20).

IpenentHOe 3HaYEHHE OTHOCUTENBHOI Aedop-

MalMK apMaTyphl € . TPUHUMaIOT paBHbIM 0,025,



Pacuer no NPOYHOCTH Kee300eToHnbIX
3JIEMEHTOB NpH AeiicTeHE HONCPCYHBIX CHJI

Obwue noaoixcenus

6.2.32 PacyeT 1O MPOYHOCTH XeJae306€TOH-
HbIX 9/IEMEHTOB MNpPH ACHCTBUM MOMEPEUHBIX CUN
NPOU3BOAAT HA OCHOBE MOIEJM HAKJIOHHBIX Ce-
YEHHUH.

Tpu pacyeTe MO MOAEIN HAKIIOHHBIX CEYCHUM
IOMXHBE OBITH 00ecreyeHbl MPOYHOCTh NEMEHTA
0 MOJIOCE MEXAY HAKIOHHBIMU CEYCHHUSIMHA H T10
HaKJIOHHOMY CE€YEHHUIO Ha JCHCTBUE ITOMEPEUHbBIX
CHUJI, @ TaKXKe MPOYHOCTL MO HAKIOHHOMY ceue-
HUIO Ha ACHCTBUE MOMEHTA.

TIpoYHOCTh MO HAKJIOHHOM MONOCE XapakTe-
pH3yeTCsd MaKCHMMaJIbHBIM 3HAYEHHEM MONEPEYHON
CWIbl, KOTOPO€ MOXET OBITH BOCIIPMHSATO HaKIOH-
HOI MOJIOCOif, HaxongiueHcs Tox BO3ACHCTBHEM
CXKMMAIOLUUX YCIJIHIA BAOJIb NIOJIOCHI M pPacTArMBa-
IOIUMX YCUIIUI OT MONEpPeYHO’ apMaTypsi, nepe-
cekamwuieil HaKJIoHHYI0 nosiocy. [Ipu 3TOM IPOY-
HOCTb O€TOHA ONpelendioT M0 CONPOTUBICHUIO
6eTOHA OCEBOMY CXATHIO C YYE€TOM BIIUSIHUSI CNOX-
HOr0 HAMNPSXKECHHOr0 COCTOAHHA B HaKJIOHHOMH
rojoce.

PacuyeT nmo HaKNMOHHOMY CEYEHMIO HA NEHCTBHE
TOMNEPEYHBIX CUJ IPOU3BOASIT HA OCHOBE YpaBHe-
HUSI PaBHOBECHS! BHEIUHMX M BHYTDEHHHUX ITOmeE-
PEYHBbIX CWJ, NEUCTBYIOILHMX B HAaKJIOHHOM ceue-
HUH C JAJIMHON MPOEKUMHU ¢ Ha MPOZONBHYIO OCh
37eMeHTa. BHyTpeHHUe TIoTepeyHble CUIIBI BKITIO-
YaIOT MOIEpPEYHYI0 CHUJY, BOCIpUHUMaeMyio Oe-
TOHOM B HAaKJIOHHOM CEYEHHH, M MOIEPEYHYIO
CUJIy, BOCIIPMHHMAaeMyli0 [1epeceKalollied HakioH-
HOe CeyeHHe momnepe4Hoil apMarypoil. [Ipn 3ToMm
TIONEpPEYHbBIE CHIIbI, BOCIIPMHUMAaeMbIe OETOHOM U
MOMEPEYHOU apMaTypoM, ONPEnesioT [10 COoNpo-
TUBJASHHAM O€TOHA U MOTEPEYHOit apMaTypbl pac-
TSDKEHHIO C YYETOM IJIMHBI TIPOEKLIUU ¢ HAKJIOH-
HOIO CeYeHHS.

PacyeT o HaKJIOHHOMY CEYEHHUIO Ha NeiicTBHE
MOMEHTA MPOU3BOAAT Ha OCHOBE YPaBHEHUS paB-
HOBECHSI MOMEHTOB OT BHELIHUX U BHYTPEHHUX
CHJI, ACHCTBYIOLUX B HAKJIOHHOM CEYEHUHM C JTH-
HOIl MPOEKUHMU € HA MPOAOALHYIO OCb JIEMEHTA.
MoOMEHTbI OT BHYTPEHHUX CHJI BKTIOYAlOT MOMEHT,
BOCTIPUHHMAEMBbII NepeceKaroleii HaKJOHHOE ce-
YeHUe NPOAOJbLHOH pACTAHYTON apMaTtypoil, u
MOMEHT, BOCHPUHHUMAEMbIH Nepecekamoueil Ha-
ICIOHHOE ceyeHue rornepeyHoil apmatypoil. Ilpu
3TOM MOMEHTbI, BOCIIpHHUMAEeMble NPOAONLHOH H
MONepeyHoH apMaTypoi, ofpenensior no conpo-
TUBAEHUSIM MPOAOJbHON U [ONMEpPeYHOil apMary-
Pbl PACTSIXKEHHIO C YYETOM JTUHb! MPOEKIHHU ¢ Ha-
KJIOHHOTO' CEUEHHA.
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Pacuem sicenezobemoHnnbix 31eMeHmo8 no noaoce
MeNCOY HAKAOHHBIMU CEHEHUIMU

6.2.33 PacuyeT u3rubaeMuIX Xesne300€TOHHBIX
3N1EMEHTOB 110 OeTOHHOMH MOoJIOCe MEXAY HAKIOH-
HBIMU CEYEHUSIMH MPOU3BOMAT U3 YCIIOBUA

0 < ¢, R;bhy, (6.65)

rie 0 — nonepevyHas CWia B HOPMaJbHOM ce-
YeHUH EMEHTA;
¢y — KO3DPHUMEHT, MPUHUMAEMBIA paB-
HeIM 0,3.

Pacuem sceaez06emoHnbIX I1eMeHMO8
NO HAKAOHHHIM CEHCHUAM
Ha Oelicmeue noOnepevHblx cun

6.2.34 Pacuet u3rnbaeMuIX 371eMEHTOB MO Ha-
KJIOHHOMY ceuyeHuo (pHUcyHOK 6.8) mpousBomsT
M3 YCJIOBUSA

0<0,+Q,, (6.66)

rae ¢ — nomnepevyHas CUlia B HAKJIOHHOM ceye-
HMH C JUIMHOM NMPOEKUWHU ¢ HA IPOAOIb-
HYIO OCb 3JIEMEHTa, OofpejeisieMasi OT
BCEX BHCIIIHUX CHJI, PACHOJIOXKCHHDBIX 1O
OIIHY CTODOHY OT pacCMaTpUBaeMOro
HAKJIOHHOTO CEYeHUsI; TPU STOM Y4u-
TBIBAIOT HAUDOJIEE OMaCHOE 3arpyXeHue
B IIpeAeNiax HaKJIOHHOIO CEUYEHMS;

Q, — TmomnepeyHasd cuja, BOCTIPUHUMAaEMas
6ETOHOM B HAKJIOHHOM CEYEHUH;

Q,, — TonepeyHas Cuia, BOCTIPMHMMaeMasi
[IONEPEYHO apMaTypoOit B HAKJIOHHOM
CEYEHUH.

TIonepeyHyio cuny {, onpenessiior o hopmyrie

2
0, = —‘p“Rf’bh" , (6.67)

HO TpUHUMAIOT He Gonee 2,5R, bh, u He MeHee

0,5R,bhy;

©p; — KOIDOULMEHT, MPUHUMaeMBIit paBHbIM 1,5.
Yeunue Qs MonepeyHoit apMaTypsl, HOp-

MaJIbHOW K MPONOABHON OCH 3JIEMEHTa, OIpele-
Jng10T no popmyne

0,, = 0,4, (6.68)

rae ¢, — ko3pbuuMeNnT, NpHHUMaeMBblit paB-
HbIM 0,75;

4, — YCWIHE B MOMEPEeYHON apMaType Ha

CAUHHULY JTHHBI DNIEMCHTa

R, A

SWEISW

Qo =———. (669)

Sy
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Pucynox 6.8 — CxeMa yCHAHH npy pacueTe Xeae300eTOHHBIX 3JIEMEHTOB
M0 HAKJIOHHOMY CEYEHHIO Ha JeHCTBHE NMOTMEPEeYHbIX CHJI

Pacuer nnpoU3BOIST /1 PAAA PACONOKEHHBIX
O JIMHE 3/IeMEHTa HAKJIOHHBIX CeYeHU i MpH Hau-
Oonee ofacHOM JUIMHE NMPOeKIUMY HAKJIIOHHOTO Ce-
yeHus: c¢. Ilpu 3ToM miuHy ¢ B dopmyne (6.68)
npuHumaioT He 6onee 2,04,

HonyckaeTcsi NPOU3BOAUTE PACYET HAKJIOHHBIX
CEYEeHHMI, He pacCMaTpuBasi HAKJIIOHHbIE CEYEHMS
NMpH ONpeleeHUH ToNepeyHol CHJIBI OT BHell-
He#l Harpy3KH, U3 YCIOBUS

020, + 0, (6.70)

rae 0, — TNONepeyHas CHIa B HOPMAIBHOM Ce-
YeHUM OT BHELIHEeH HArPy3KH;

Qy = 0,5R,bhy; (6.71)

Ost = 4510 (6.72)

IIpu pacrionoXeHUu HOPMANBHOTO CEUeHMs,
B KOTOPOM YYMUTBHIBAIOT MomnepedHywo cuiy (),
BO/IM3H OTOPHI HA PACCTOSHUN a MEHee 2,54, pac-
qeT U3 ycaoBus (6.70) mpou3BoOasAT, YMHOXAS 3HA-
yeHus Q,,, onpenenseMbie no Qopmyae (6.71),

2,5
Ha KO3GMUILIMEHT, paBHBIH _a/’ h, » 1O MPUHAMA-

10T 3HaueHne O, He 6onee 2,5R, bh,.

Ilpy pacronoXeHUd HOPMAJIBHOIO CeUeHMs,
B KOTOPOM YUMTBIBAIOT MONEPEYHYIO cunly (), Ha
PacCTOSIHUM g MeHee A, pacdeT u3 ycnosus (6.70)
TMPOU3BOIAT, YMHOXas 3HaueHue QO ,, Ompele-
ngemoe 1o dopmyne (6.72), Ha kosduUUEHT,
paBHbIl a/h,.

IMonepeuHyio apMaTypy YYHTHIBAIOT B pacue-
Te, €CJIM CODMoaaeTCs VCI0BHE

oy 2 0,25R, b,
22

MoXHO y4uTHIBaTh NMOMEPEYHYI0 apMaTypy U
TIpY HEBBIMOMHEHUH 3TOrO YCIOBUS, €CIH B YCNO-
BuH (6.66) MpUHUMATHL

Q= 4(Pb2’hz‘1sw /e

Hlar nonepeyHoi apMaTyphl, YYUTHIBAEMOI1 B

SW
pacuere, 7,0' NOJDKeH ObITh He Oonblue 3HAYeHHs

Sw,max = Rbrbhﬁ
hy o -

[Ipy OTCYTCTBUHU MOIMEPEYHON apMaTyphl WIH
HapylUeHHMH YKa3aHHbBIX BbIllie TpeGOBaHUI pacueT
MIPOU3BOLAT U3 yCa0BMii (6.66) wiu (6.70), mpu-
HuMasi ycunus Q,, uiu st,l PaBHBIMU HYJIO.

INonepeyHas apmMaTypa A0J/DKHA OTBEYaTh KOH-

CTPYKTUBHEIM TpeGOBaHMAM, NMPHUBEACHHBIM B
8§.3.9—-8.3.17.

Pacuem xcenezobemonnvix a1emenmoe
N0 HAKAOHHBLIM CEHEHUAM
Ha Oelicmeue MOMEHmMo8

6.2.35 PacueT xene300eTOHHBIX 3JIEMEHTOB IO
HAaKJIOHHbIM CEYEHHMSIM Ha [AeiCTBHE MOMEHTOB
(pucyHOK 6.9) MPOM3BOIAT M3 YCIOBUS

MM+ M

sw?

(6.73)

rie M — MOMEHT B HAKJIOHHOM CEYeHWH C U1K~
HOH NpOEKLMU ¢ Ha MPOAONBHYIO OCb
3JIEMEHTA, ONIPeNesieMblil OT BCEX BHE-
LIHUX CHJI, PAcHOJOXEHHBIX IO OHHY
CTOPOHY OT pacCMaTPUBAEMOI0 HAKJIOH-
HOTO CE4YeHUs, OTHOCHUTEJIbHO KOHILA
HaKJIOHHOTO ceyenus (Touka O), npo-
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Pucynox 6.9 — Cxema yciiuii nipu pacyeTe XKene306eTOHHbIX 3EMEHTOB 0 HAKIOHHOMY CEeYeHMIO Ha AeicTBHE
MOMEHTOB

THBOMOJOXHOIO KOHLY, Y KOTOPOTO
pacrionaraercs npoBepseMas Mponoib-
Has apMaTypa, UCIIBIThIBAIOLLAS pacTs-
>XeHHMe OT MOMEHTa B HAaKJIOHHOM ce-
YeHUU; TPH 3TOM YYUTHIBAIOT Haubo-
Jiee OmacHOe 3arpyXeHue B Ipenenax
HAKJIOHHOIO CeYEHMS;

M_ — MOMeHT, BOCOpUHHMaEMBblil IPOXO/b-
HOI apMmaTypo#, Iepecekaloleid Ha-
KJIOHHOE CeYeHUe, OTHOCUTENBHO IIpO-
THIBOTIONOXHOIO KOHL@A HAKJIOHHOTO
ceueHus (touka O);

M_, — MOMEHT, BOCIpHHMMAEMBIit onepey-
HOM apMaTypoii, nepecekaioweil Ha-
KJIOHHOE CEYCHHE, OTHOCUTEJIBHO Mpo-
TUBOITOJIOXKHOIO KOHIIA HAKJIOHHOTO Ce-
yeHus (Touka O0).

MomeHT M, onpenensior no dopmyne

M,=N,z, (6.74)

rne N, — ycunue B IIpONOJIbHOM pacTAHYTOH ap-
MaTtype, MpUHHMAaeMoe paBHbIM: RA,
a B 30HE aHKEPOBKH -— ONpeacsisseMoe
coraacHo 8.3.18—8.3.25;
7, — TUIEYO BHYTPEHHEW Naphbl CUII;, AOMYC-
KaeTcs NpHHUMATh 7, =0,94;.
Mowment M, s nonepeyHoi apMaTypbl, HOp-
MaJIbHOM K IMPOAOABHOI OCH 3IEMEHTa, ONnpene-
NS0T Mo dopMyie

M, =0,5Q,¢ (6.75)
raeQ,, — ycunMe B nonepevHoil apMarype, npu-
HHMaEeMOe paBHbIM ¢, C;
9., — onpenensior no Qopuyne (6.69), a ¢
npuHUMalOT B npenenax ot 1,0 A, g0
2,0 A,

Pacuer npounssonst st HAKJIOHHBIX CEYEHHA,
pacnofioXeHHbIX M0 JUIMHE 3J1IEMEHTA Ha €ro KOH-

LIeBbIX YYACTKaX M B MecTax oOpbIBa NMpOAOILHOMK
apMatypbl, Ip4 Haubosee OoNMacHOW MIHHE MMPOeK-
MU HAKJIOHHOFO CEYEHM ¢, IPUHMMAEMOI B yKa-
3aHHBIX BBIIIE TIpeIcaax.

Honyckaercst IpOU3BOAUTE pacyeT HAKIIOHHbIX
ceyeHUit, NpUHUMas B ycaoBuHM (6.73) Mmoment M
B HAKJIOHHOM Ce4YeHMH TMPHU JIMHE MPOEKLHM ¢ Ha
NPOIO/BHYIO OCh 3/IeMEHTA paBHbIM 2,04, a Mo-
MeHT M, — pasHbIM 0,5¢, i}

[Ipu OTCYTCTBHHU HONEPEYHOIi apMaTyphl pac-
YET HAKJIOHHLIX CCUCHUI IPOU3BONAT U3 YCIOBUSA
(6.73), npyHUMAas MOMEHT M B HAKJIOHHOM ceye-
HUHU NPU JUIMHE TPOESKIIMH ¢ HA HPOJOJLHYIO OCh
aneMeHTa paBHbiM 2,04, a MOMeHT M, — paB-
HBEIM HYJIIO.

Pacyer no npoYHOCTH KeJIe300€ TORHbIX
3JIEMEHTOB DA ACHCTBHH KPYTSIMX MOMEHTOB

Obuyue noaoxcenus

6.2.36 Pacuet ro npoYyHOCTH XeNe300e TOHHBIX
3/IEMEHTOB Ha JeHCTBHE KPYTALIMX MOMEHTOB IPO-
M3BOJST HAa OCHOBE MOJACIH MPOCTPAHCTBEHHBIX CE-
YeHUH.

Tlpy pacyeTe Mo MOJENH MPOCTPAHCTBEHHBIX
CEeUYCHHIA pacCMaTpUBaIOT CEYEHU, 0Opa30BaHHbIE
HAKJIOHHBIMH OTPE3KAMH HOPSAMBIX, CACIVIOIMMH
M0 Tpe€M paCTSHYTHIM T'PAaHAM 3JIEMEHTA, U 3aMbl-
KalolUM OTpe3KOM MpsAMO# MO YETBEPTO CXa-
TOH IPaHH JJIEMEHTA.

PacueT >ejie300eTOHHBIX 3NIEMEHTOB Ha neli-
CTBHE KPYTSAIWMX MOMEHTOB [IPOU3BOJSIT IO TIPOY-
HOCTH 3JIECMEHTa MeXNy [MPOCTPaHCTBEHHBIMH ce-
YEHHSIMH U [0 IPOYHOCTH MPOCTPAHCTBEHHBIX cE-
YEHHH.

ITpoyHOCTD 110 GETOHY MeXy NPOCTPAHCTBEH-
HbIMM CEYECHMAMHM XapaKTepU3yeTCs MaKCUMAaJib-
HbIM 3HAYEHHEM KPYTALUETO MOMEHTA, ONpeaensi-
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€MBbIM 10 CONMPOTUBJIEHHIO OETOHA OCEBOMY CXa-
THIO C YYE€TOM HAIIPSLDKEHHOIO COCTOSHUS B Oero-
HE MEXIY NPOCTPAHCTBEHHBIMU CEYEHUSAMHU.

PacueT 1o npocTpaHCTBEHHBIM CEYEHUAM MPO-
U3BOOAT HAa OCHOBE YpaBHEHU PaBHOBECHS BCEX
BHYTPEHHUX W BHEIUHMX CHJ OTHOCHUTENBLHO OCH,
pacrnoioxXeHHOH B LIEHTPE CXKATOM 30HBI IPOCTPaH-
CTBEHHOIO CeYeHUs 1eMeHTa. BHYTpeHHME MOMEH-
Thl BKJIIOYAIOT MOMEHT, BOCIIPUHUMAEMBIH apMma-
TYPOH, CcIeaAyIolIei BAOIb OCH SJIEMEHTA, H apMa-
TYpOil, Cleoyouicii nonepexk OCHU 3JIEMeHTa, Ie-
pecekarolleil MpOCTPaHCTBEHHOE CeYeHHUE M pac-
MOJIOXKEHHOH B PaCTAHYTOH 30HE IPOCTPAHCTBEH-
HOTO CEYEHUS U Y PACTSHYTOH IPDaHU 3JIEMEHTA,
MPOTHUBOIIOJIOXHOK CXKAaTOU 30HE NPOCTPAHCTBEH-
HOTO ceyeHus. IIpu 3TOM yCHIHUS, BOCTIPUHUMAE-
MEI€ apMaTypoOu, oIpeae/isItoT COOTBETCTBEHHO 110
PACYETHBIM 3HAYE€HHSIM CONPOTUBIICHHUS pacTaKe-
HUIO MPOJOJIBHOM U MONEPEUHO apMaTypHl.

T'lpu pacuere paccMaTpUBAIOT BCE MOJIOXEHHS
MPOCTPAHCTBEHHOIO CEYECHU S, IPUHUMAS CXATYIO
30HY MPOCTPAHCTBEHHOI'O CEYEHUA Yy HUXHE,
60KOBOI U BEPXHEH rpaHel JIeMEHTa.

Pacyer Ha coBMecTHOe NeHCTBHE KPYTALIMX U
u3rnbaoMX MOMEHTOB, a TakKXKe KPYTALIMX MO-
MEHTOB U IIOMEPEYHBIX CUJ IPOU3BOAAT UCXOAS
U3 YPaBHEHHUI B3aUMOLEWCTBUS MEXIAY COOTBET-
CTBYIOLIMMH CUTIOBBEIMH (DaKTOpamu.

Pacuem na delicmsue xpymsauezo momenma

6.2.37 PacyeT o npoOYHOCTH JIEMEHTa MEXIY
NPOCTPAHCTBEHHBIMH CEYEHHUSIMU MMPOU3BOALT U3
YCHOBUS

T<0,1Rb?h, (6.76)

rne 7 — KpyTAWHI MOMEHT OT BHEHIHUX Harpy-
30K B HODMAaJIbHOM CEYeHUH IIEMEHTA;
bu h — coOTBETCTBEHHO MEHBIIUIT ¥ GONbLIMIA
pa3sMepbl NMOMEPEeYHOro CeYeHUs aJe-

MEHTA.
6.2.38 Pacuer no npo4yHOCTH TMPOCTPAHCTBEH-
HBIX CEYEHUIA MPOM3BOAAT U3 YCIOBHS (PUCYHOK 6.10)

T<T,+T, (6.77)

rae T — Kpyrsiuuid MOMEHT B MPOCTPAHCTBEH-

HOM CEYEeHUU, OflpeaessieMblii OT Bcex

BHELLHMX CHJ1, PACIIONOXEHHBIX M0 ONHY

CTOPOHY NPOCTPAHCTBEHHOTO CEYeHMUs;

T,. — KpyTALIMI MOMEHT, BOCTIPHHUMAEMbiL

apMaTypoil NMpOCTPaHCTBEHHOrO ceye-

HUS, PaCMONOXEHHOW B MOMEPECYHOM

110 OTHOLUEHHMIO K OCH 3NEMEHTAa Ha-
MPaBNEHNUH;

T. — Kpyrauiuit MOMEHT, BOCIPUHUMAaeMbIi

apMaTypoil MPOCTPAHCTBEHHOTO Ceye-
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HUS, PACIIOJIOXEHHONH B MPOAOJLHOM
HaIrpaBJI€HUH.
3HaYeHHUE COOTHOLUCHUSI MEXIY YCWIHAMM B
TIOTIEpeYHON U NPOLOJIBHOW apMaTtype, YYUThIBa-
eMoe B ycnoBuH (6.77), IPMBENEHO HIDKE.
Kpyrsawwuit moment T, onpenensior no ¢hop-
Myne

T, = 09N, 2, (6.78)
a KpyTsiwmit MoMeHT T, — no dopmyne
T.=0,9N, % Z, (6.79)

rne N — ycuiue B apMarype, pacHONOXCHHON
B MONEPEYHOM HaNpaBieHUU; IS ap-
MaTypbl, HOpDMAUIBHOH K MPOAONBHON
ocH aneMeHTa, ycunue N, onpenens-
0T 110 opMyiie

Ny = 450 1 Copr (6.80)
95| — YCWIMe B 3TOH apMaType Ha eIHHHIY
JUIMHEI 9JICMCHTA
R, A
sw/isw, 1
w) =— > (6.81)
sw
A, | — IUIOWAk CeYEHUs] apMATYPbl, PacIoNo-
JKEHHOI B MOMepeYyHoOM HanpaBlieHUHU;
S, — LIar 3TO{ apMaTtyphl;

¢, — JUIMHA MMPOEKLUH PACTAHYTOI CTOPOHBI
[IPOCTPAHCTBEHHOIO CEYEHUA Ha Ipo-
JONBHYIO OCh JJIEMEHTa

¢, =dc (6.82)

d — KO3 OULHEHT, YIUTHIBAIOLIMIA COOTHO-
LIEHHE Pa3MEPOB TMOIEPEYHOTO CEYSHUST

5=l (6.83
2Z,+ 2, -83)
¢ — NJIMHA NpoOCKUHUH cxKaroi CTOPOHBI
NPOCTPAHCTBEHHOTO CEYEHUS Ha MpO-

IOJABHYIO OCb 3JIEMCHTA;
N, — ycuaue B NPoAOJBHOI apMmartype, pac-
fOI0XEHHOM Y paccMaTpuBaeMoii rpa-

H# 2J€MEHTA

N, = RA; (6:34)

A4, — nnowanb ceyeHus NPOAOALHOH apMa-
TYpbl, PACIOJIOXEHHON y paccMaTpH-
BaeMOM rpaHu JIEMEHTa;
Zu Z,— 1711Ha CTOPOHBI NOMNEPEYHOTO CeYeHHs
Yy paccMaTpuBaeMoil pacTAHYTOH rpa-
HHU 3MEMEHTA M UIMHA APYFoi CTOpo-
Hbl IONEPEYHOrO CEYEHHUS IEMEHTA.
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@ — pacTAHYTasi apMaTypa y HMXHeil TpaHy 3MeMeHTa; § — pacTsAHyTas apMarypa y 60KOBO# IDaHHM 37eMEHTa

Pucynox 6.10 — Cxembl yCHIHIA B [IPOCTPAHCTBEHHbIX CEUEHUSIX [P PACYETE Ha ACHCTBUE KPYTALIErQ
MOMEHTA
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Io01Z)
CooTHolleHH1e RA. 1 MPUHUMAIOT B TIpele-
$478,

nax ot 0,5 no 1,5. B ToM cnyyae, ecnd 3HayeHue

st,lzl
RA. 1 BBIXOAMT 3a yKa3aHHbIe Npeesbi, B pac-
3778,

YeTe YYUTBIBAIOT TaKoe KOJUYECTBO apMaTyphbl
(NpononpHON WAM MONepevyHoit), NP KOTOPOM

qsw.lZl
3Ha4YeHue RA : OKa3bIBA€TCA B YKA3aHHbLIX IpeE-
5415,

NeJiax.

Pacyer npoM3Boadr a5 psida MpoCTPaHCTBEH-
HBIX CEYEHHIA, PACTIONIOXEHHDIX 10 AJIMHE 37IEMEH-
Ta, mpy HauboJiee ONacHoi JUIMHE MPOEKLUM IIPO-
CTPAHCTBEHHOTO CEYEHHUS ¢ Ha NPOMONBLHYIO OCh
aneMenTa. [Ipu TOM 3HAYEHUE ¢ IPUHUMAIOT He

Gonee 2Z, + Z, u He Gonee Zl\/%.

Iomyckaertcst pacyeT Ha AeHCTBUE KPYTALIETrO
MOMEHTa IIPOM3BONUTE, HE PACCMATPUBasl I[1PO-
CTPaHCTBEHHbIE CEYEHUS MPU OIpPEAENEHUH Kpy-
TALLETO MOMEHTA OT BHEIUHEH HAIPY3KHU, U3 YCIO-
BHS

T,<T,

sw,1

+ 7, (6.85)

rae 7, — KpyTALIMH MOMEHT B HODMANbHOM Ce-
YeHUU IJIEMEHTa;
KPYTALHIT MOMEHT, BOCIIDUHUMAEMBbI
apMaTypoii, pacojioXeHHOil y pac-
CMaTpUBaeMOil IpaHM BJIEMEHTa B MO-
NMepeyHOM HaTpaBJeHUH, U OMpenens-
eMbIi 110 dopMyie

T 1 = 40,192\ 2y; (6.86)

sw,1

sw,1

TS,l — KpYTALIMA MOMEHT, BOCTIDHHUMAEMBIH

MPOAOILHON apMaTypOii, pacOIOXEH -
HOR Yy paccMaTpMBaeMoOil IpaHM 3je-
MEHTa, M ompeaenseMblil no dopmyne

T,, = 0.5RA, 7, (6.87)

QSW,lZl
CootHollleHue R A NPpUHUMAIOT B YKa3aH-
s4%s,1

HBIX Bbilile TIpeAenax.

PacyeT npoun3BonsT s psiia HOpMasbHBIX Ce-
YEeHMI1, PacloJIOXKEeHHBIX TT0 JJIHHE 3JIeMEHTa, Ais
apMaTypel, PacliONOXEHHOIl y KaxJoil paccmar-
pUBaeMoil rpaHu 371eMEHTa.

Ilpu nelcTBMU KPYTSLIMX MOMEHTOB CIEAYeT
co0J1I01aTh KOHCTPYKTHBHbIE TpeOOBaHUs, [IPUBE-
JICHHbIE B pasgesne 8.
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Pacvem na coemecmuoe delicmeue kpymaweeo
u uzeubarouieco MOMeHmos

6.2.39 PacuyeT rno npoyHOCTH 3JeMEHTa MEXIY
MPOCTPAHCTBEHHBIMU CEYEHUSIMY ITPOU3BOAAT CO-
rnacHo 6.2.37.

6.2.40 PacueT no npoYHOCTH MPOCTPAHCTBEH-
HOro CeYeHUs] MPOU3BOAAT U3 YCIIOBUS

(6.88)

rae 7 — KpyTSaliHid MOMEHT OT BHEIIHEH Ha-

IPY3KH B MPOCTPAHCTBEHHOM CEYEHUU;

T, — npenenbHbIA KPYTAIUA MOMEHT, BOC-
MPUHUMAaEMbIi IPOCTPAHCTBEHHBIM Ce-
YEHHUEM;

M — wu3rubaouMii MOMEHT OT BHELLHEN Ha-
IPY3KH B HOPMAaIbHOM CEYEHHUH;

M, — npenenpHBIH U3TUGAOIMA MOMEHT,
BOCIIPUHUMAEMBII HOPMAIbHBIM Ceye-
HHUEM.

Ipu pacyeTe Ha COBMECTHOE NCiCTBUE KPYyTsi-
LIETO U U3rHGaOIIEroc MOMEHTOB PacCMaTPUBAIOT
MIPOCTPAHCTBEHHOE CeYeHUE C PacTAHYTOH apMa-
TYpPOH, PacrojiOXEHHON y rpaHu, PacTAHYTOH OT
u3rubarolero MOMeHTa, T.€. Y TpaHH, HOpMaJib-
HOM K IJIOCKOCTH AeHCTBUS U3rMOaomero MOMeH -
Ta.

Kpyrsammii MoMeHT T OT BHELUHEH HArpy3KH
ONpefieNiSIIOT B HOPMAJIbHOM CEUYEHUH, Pacloio-
XEHHOM B CepelMHe MIMHBI NMPOECKLHMU ¢ BAOAb
NIPOAOJILHOM ocH 31eMeHTa. B 3TOM Xe HOopMaJib-
HOM C€YEHHUM ONPENeAI0T U3rubaloluii MOMERT
M oT BHellIHe# Harpy3Ku.

IpenenpHplit xpyTsiuid MoMeHT T, onpene-
JIIIOT coraacHo 6.2.38 M IPUHUMAIOT PaBHLIM Ipa-
BOl yacTu B ycnosuM (6.77) (paBueiM T, + T)
JUISL pacCMaTpUBAeMOTrO IIPOCTPAHCTBEHHOTO Ceye-
HHA.

TITpenenbHplii n3rubaroumii MOMeHT M, onpe-
IeNsioT cornacHo 6.2.10.

JonyckaeTcs AN OTpeAeNeHUss KPYTALIMX
MOMEHTOB MCIIOJIb30BaTh ycnosue (6.85). B stom
ciydae KpyTawui MoMeHT T = T, ¥ usrubaroniuii
MOMEHT M onpenensioT B HOPMaJIbHbIX CEYEHMSX
o [WIMHE teMeHTa. B paccMarpuBaeMOM HOPMaib-
HOM CEYECHUHU IpeaeNbHBIA KPYTALWMA MOMEHT
MPUHUMAIOT PaBHLIM [1PaBOl YacTH ycioBus (6.85)
(T + T,

penenbHblH U3rnbaoini MoMenT M, onpe-
eS0T s TOTO Xe HOPMAaJIbHOIO CeYeHHUs, Kak
ObUIO YKA3aHO BHILIE.

TIpu cOBMeCTHOM HEMCTBUM KPYTALIMX M U3-
rubaolX MOMEHTOB ciieayeT cob/IIonaTh pacyer-
Hble ¥ KOHCTPYKTHUBHBIE TPeOOBaHUS, NIPUBENECH-
Hele B 6.2.38 u pa3snene 8.

w,1



Pacuem na cosmecmuoe deticmeue
Kpymsaujezo MOMeHmMa U NONEPeHHOU Cubl

6.2.41 PacueT no npo4HOCTH 3EMEHTa MEXIY
MPOCTPAHCTBEHHBIMU CEYEHUSIMH MPOU3BOAST U3
YCNOBUS

= l ==

rae 7 — KpyTAIUMIi MOMEHT OT BHEllHeil Ha-
Ipy3Ky B HOpPMAJIbHOM C€YEHHH;

T, — npenenbHbIA KPYTALIAA MOMEHT, BOC-
IPUHHUMAaEMbIil 3JIEMEHTOM Mexay npo-
CTPAHCTBEHHbBIMH CCYCHHUSIMU U TIPpH-
HUMaeMbIi paBHBIM MpPaBOil 4acTu B
ycnosuu (6.76);

Q — nomnepeyHasi Ciia OT BHEIHe! Harpy3-
KW B TOM K€ HOPMAaJIbHOM CEYEHUHU;
O, — npenenbHas IMoNepeyHas CWJA, BOC-

MIpUHMUMaeMas GETOHOM MEXIy HAKJIOH-
HbIMH CEYEHUAMH Y IPUHUMAaeMasl pas-

HOM npaBoit yacTH B ycnoBuu (6.65).
6.2.42 PacueT mo NPOYHOCTH NPOCTPAHCTBEH-
HOro CeyeHHus MPOU3BOAAT M3 ycioBus (6.89), B

KOTOPOM IPUHHUMAIOT:

T — KpyTAlLMI MOMEHT OT BHellHed Ha-
TPY3KH B [IPOCTPAHCTBEHHOM CEYEHUH,

T, — npenenbHbIi KPYTALINI MOMEHT, BOC-
[PHUHUMaeMBIN IPOCTPAHCTBEHHBIM Ce-
YEHHUEM;

Q — rmonepeyHas Cwia B HAKIOHHOM CEYEHHHY;

(0, — npeneabHas MOMEpeyHas Cuna, BOC-
MpUHUMAaeMas HAKJIOHHBIM CeYeHUeM.
IIpu pacyeTe Ha COBMECTHOE A€ICTBHE KPYTALLE-
rO MOMEHTA U [OTepeyHOli CuJibl PacCMaTPUBAIOT
MPOCTPAHCTBEHHOE CEYEHUE C PACTSIHYTOI apmarty-
PO#, pacroIOXXEHHOM Y OIHOI U3 rpaHeil, pacTsaHy-
TOW OT MOMNepeyHoil cuibl, — T.€. Y IPaHH, Napan-
JIENBHOM TUIOCKOCTH ACHCTBHS TIONIEPEYHOM CHUJIbI.
KpyTsiiumit MoMeHT T OT BHELUHEH Harpysku
ONpeneNsiioT B HOPMANILHOM CEYEHHUHU, PACTIONOXEH-
HOM B CepelMHE JUIMHBI ¢ BAOJb MPOAOALHOI OCH
3neMeHTa. B TOM e HOpManbHOM CEYEHUWH Onpeae-
JIFIOT 1onepeyHyio ¢ty @ OT BHCIUHHEH Harpy3Ku.
[Mpenenbupiit KpyTawmic MoMeHT 7, onpene-
NS0T cornacHo 6.2.38 ¥ NpUHHMAIOT paBHLIM Npa-
BO# yactu ycnosus (6.77) (pasuem T, + T) ana
pacCMaTpUMBaeMOro NMPOCTPAHCTBEHHOIO CeYeHUs.
Ipenennhyio nonepeyHylo cuny (, onpesne-
10T coracHo 6.2.34 ¥ MpUHUMAIOT PaBHO# Mpa-
BOM yacTu ycyoBus (6.66). Tlpu 3TOM cepenuHy
JUIMHBI MPOEKLIUY HAKJIOHHOTO CeYyeHUs] Ha Mpo-
JOJIBHYIO OChb 3JIEMEHTa pacnosiaraloT B HOpMasib-
HOM CEYEeHHHU, MPOXONALIEM Yepe3 CEPEeaNHY UTH-
Hbl TPOEKUUH [POCTPAHCTBEHHOrO0 CEYEHHUst Ha
MPOHOJIbHYIO OCh 3JIEMEHTA.
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JonyckaeTcst At onipeneneHus KPyTSuMX MO-
MEHTOB MCIOJIb30BaTh ycoBue (6.85), a s onpe-
JieleHUs nonepevHbIx cui — veiopue (6.70). B stom
cnyvae Kpytsiuii MomeHT T = T| ¥ NONEpeYHyIo
cuny Q= Q| OT BHEIUHEN HAIPY3KU ONPENENSIOT B
HOPMAJIbHBIX CEYEHUSIX 110 JUTHHE 3jieMeHTa. B pac-
CMaTpMBaeMOM HOPMAJIbHOM CEYEHUHU TPeIeIIbHbII
KPYTALWNH MOMEHT 7)) NDMHMMAIOT PaBHBIM Ipa-
BOit yactu ycnosus (6.85) (paBHEIM TMl +T,),a
NpefeibHYIo TIONEpeY Yo Culy (J, B TOM Xe HOp-
MAJIbHOM CEYE€HUM NMPHHHMAIOT PAaBHOM IIpaBoil
yacTu ycnoBus (6.70) (paBHoik Qy, + Oy 1)

ITpx COBMECTHOM IeHCTBUY KPYTSALIMX MOMEH-
TOB U MONEPEYHBIX CUJ ClieayeT coOMonaTs pac-
YeTHbIe ¥ KOHCTPYKTHBHBIE TpeOOBaHMS, NpUBe-
neHHble B 6.2.37, 6.2.32—6.2.35 u B pasnene 8.

Pacuer Kene300eTOHHLIX 3JEMEHTOB
HA MECTHOE CXKATHE

6.2.43 PacueT Xene300eTOHHBIX SJIEMEHTOB Ha
MECTHOE CXaTue (CMATHE) NMPOU3BOAST IpPU Heii-
CTBMU CXMMAIONIEH CHIHI, TIPWIOXEHHOM Ha Or-
DPaHMYEHHON IoaaY HOPMAJIBHO K ITIOBEPXHOC-
TH X€1e300€TOHHOTO 3/1eMeHTa. [IpH 3TOM YYUTBI-
BalOT NMOBBLILIEHHOE COMPOTUBJICHHE CXATUIO Oe-
TOHA B Mpenaenax rpy3oBoi miomanu (Turoianu
CMSATUS) 33 CYET OOBEMHOTO HANPSDKEHHOTO CO-
CTOsIHMSL OETOHA MOA TPY30BOH IUIOILAAbIO, 3aBU-
cslliee OT PAcCIIONOXEHUS IPY30BOi IUIOLANH Ha
TMOBEPXHOCTH DJIEMEHTA.

IMpu Hanuyum KOCBEHHON apMaTyphl B 30HE
MECTHOTO CXATUsi YYUTHIBAIOT IOIOJHUTENIbHOE
MOBLILIEHUE COMPOTURICHUS CXATHIO OETOHA Mo.
TPy30BOil IToWanablo 3a CYeT CONMPOTUBJIEHUS KOC-
BEHHOM apMaTyphbl.

PacyeT 371€eMEHTOB Ha MECTHOE CXaTHe Ipu
OTCYTCTBUM KOCBEHHOW apMmaTypbl NMpPOH3BOAAT
cornacHo 6.2.44, a ipu HaNUYHKH KOCBEHHOM ap-
MaTypsl — coryiacHo 6.2.45.

6.2.44 Pacuyer 3/1IeMEHTOB Ha MECTHOE CXaTHe
NPH OTCYTCTBMHM KOCBEHHOII apMaTypbl (PUCYHOK
6.11) nmpousBogAT U3 YCJIOBHUS

N<WR, oAy jocs (6.90)

rae N — MecTHas CKHMMAamlias Cujia OT BHEMI-
HEH HArpy3KHu;
Ay joc — TUIOILANL TIPUJIOXKEHUSA CXMUMAIOIIEH
Ccwibl (TUIOWAAbL CMATUS);
R, j,c — DAaCcCyeTHOE CONpPOTHBNEHHE GETOHA CXa-
TUIO TIPU MECTHOM ACHCTBUU CXKXUMAIO-
e CUWIBL;

Yy — kKo3(hpdUUHMEHT, NPUHUMaEMBblil paB-
HbeiM 1,0 npu papHoMepHoM u 0,75 npu
HEPaBHOMEPHOM pacpeleICHUHA MEC-
THOI HArpy3KH 10 MIOUIaau CMATHS.
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a — BanM OT KpaeB 3MeMeHTa; 0 — I10 BCei LIMPUHE 3JICMEHTa; ¢ — ¥ Kpad (TOpL) :1eMeHTa MO BCei ero BIMpUHE; 2 — Ha YTy
37leMeHTa; d — y O/IHOTO Kpas 3MIeMEHTa; ¢ — BOIM3M OHOTO Kpas JJIeMeHTa

I — 3neMeHT, Ha KOTOpHIH NeACTBYET MeCTHAst Harpyska; 2 — Ioliank cMTus A, ; 3 — MakCMMaibHas pacdeTHasi ILIOLU@Ib
Ay s 4 — LCHIP TAXECTH TLIOWAned A, . ¥ Ay .0 5 — MHHMMAIbHAsA 30HA apMUPOBAHHS CETKaMH, MpU KOTOPOH KOCBEHHOE
apMMPOBaHHE YYHTHIBAETCA B pacyeTe

Pucynox 6.11 — CxeMbl Uta pacyeTa 3JEMEHTOB Ha MECTHOE CXaTHe MPH PACMONOXKEHUH MECTHOM Harpy3kKu

3nayenue R, . ONpenesior no gopmyne IpaHHLIbI pacqemmzx wiowanu A, .
T CTOPOHBI TUIO~
R, . = O,R,, (6.91) OTCTOSIT OT KaXIO# CTOp TUI
"o 1anu A, ,,. Ha pacCTOSHUM, PaBHOM
e ¢, — K03bPUUMEHT, onpeaensieMblii Mo COOTBETCTBYIOLLEMY DasMEpY 3THX
® CTOpOH (pUCyHOK 6.11).
opMyTie 6.2.45 P
2. acyeT 3/1IEMEHTOB Ha MECTHOE CXaTHe
Ay ax MPpU HAUTUYMKM KOCBEHHOH apMaTyphl B BUA€E CBap-
¢ =0,8 _—A,;, > (6.92) HBIX CETOK IMPOU3BOAAT U3 YCNOBHUS
Joc
N<yR (6.93)
HO NMpUHMMaeMblit He Gosee 2,5 u He MeHee 1,0. bstocAp oo
B dopmysie (6.92): rae R, ,,. — MPUBEJEHHOE C YYETOM KOCBEHHOI
Ab,ma.\‘ — MAaKCHMAa/bHaA paC‘leTHaﬂ Toiouanb, aphda'rypbl B 30HE MECTHOIrO CXaTHUs
yCTaHaBIMBaCMas O CNICAYIOIUM Iipa- pacyeTHOe COIpPOTUBNeHUE OeTOHA
BUJIaM: . CXaTuIo, ornpeaensemoe no gopmyie
UEHTPhI TSXECTH IUIoLlaneit A, , U _
Ab,max COBnaﬂaIOT; RbS,IOC = Rb'[o(' + 2(ps,xy R_grxy p_g,xy' (6'94)
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3aech Q50 — K03(bOULMEHT, onpeaensieMblil no
dopmyie

(6.95)

Ay toc.ef — TUIOWANB, 32KIIOYEHHAS BHYTPU
KOHTYpa CETOK KOCBEHHOTO apMH-
POBAHMSI, CUMTasl MO MX KpaliHUM
CTEPXKHSIM, ¥ IpUHUMaemasi B Gop-
Myne (6.92) ne Gonee Ay s
R, ., — PacueTHOE CONpPOTHBIEHHE PaCcTsi-
XEHUIO0 KOCBEHHOM apMaTyphl;

Mo — KOIDOULUMEHT KOCBEHHOIO apMUpO-
BaHHA, ONpEAC/sIEMBIN o opMyJie
no = n Ayl +n, Al 656
Xy = > .
Ab,lac,efs
n, A,, |, — 4HCIO CTEepXHEH, NIOWANb CEYEHHS
Y IUIUHA CTEPXHS CETKH, CYMTas B
OCSIX KpaifHUX CTEpXHei, B HaIlpaB-
JeHuu X
n, A, [, — TO Xe, B Hanpasnenuu Y,
§ — LIAT CeTOK KOCBEHHOIO apMHPOBa-
HUSA.
3HayeHUs Ry joes Ap 1o W ¥ N NPUHUMAIOT CO-

rnacHo 6.2.44.

3HaueHHe MECTHOH CXKUMaIOMIeH CHJIbI, BOCIIPU-
HHUMAaeMOe IEMEHTOM C KOCBEHHBIM apMHUPOBaHU-
eM (mpasasi 4acTb ycaoBus (6.93)), mpUHHUMAIOT He
6onee yIBOSHHOTO 3HAYEHUSI MECTHOM CXHMAlOLLEH
CWIBI, BOCIIPMHUMAEMOTO 3/IEMEHTOM 0€3 KOCBEH-
HOTO apMMPOBaHMs (I1paBast yacTh ycnoBus (6.90)).

KocseHHOe apMypoBaHUe NOMKHO OTBEYATh KOH-
CTPYKTUBHbBIM TpeGOBaHUAM, MIPUBELEHHbIM B 8.3.16.

PacueT Xene300eTOHHbIX 3JEMEHTOB
Ha npo,nas.nunanne

Obwue nonroxcernus

6.2.46 Pacuer Ha npoJaBiMBaHUE POU3BOAST
ISt TUIOCKUX XeJ1€300€ TOHHBIX N1E€MEHTOB (IIUT)
MPpY ACACTBMYU HA HUX (HOPMANbHO K TJIOCKOCTH
371EMEHTA) MECTHBIX, KOHLIEHTPUPOBAHHO TPHIIO-
JXEHHBIX YCUNUIT — COCPEnOTOUEHHbBIX CHIIbL U U3-
rubaloLero MOMeHTa.

IMpu pacuete Ha npomaBnUBaHUE PACCMATPHU-
BAlOT PacyeTHOE MMOMNEPEYHOe CeYeHME, pacIoo-
JKEHHOE BOKPYT 30HbI Mepenayu yCHMAWE Ha .3ne-

MEHT Ha PacCTOAHHMH % HOPMATBHO K €ro mpo-
NIO;1bHOI OCH, IO NMOBEPXHOCTH KOTOPOTrO AeKCTBY-
I0T KacaTeabHble YCHJIMA OT COCPEAOTOYEHHbIX

CWJIBl M M3rH0arolLero MOMeHTa.

CII 52-101-2003

HeiicTBylolume KacarelbHble YCWIHSA 10 [UIO-
LAY PacCYETHOrO MOMEPEYHOTO CEUSHHS JOJDKHbI
6bITb BOCMPHHSTHI GETOHOM C COMPOTHBICHUEM
6eTOHa OCEBOMY PacCTSXEHUIO R, ¥ pacTioNoXeH-
HOI4 110 06€ CTOPOHHI OT PACYETHOrO MTONEePEYHOTo

ceyeHUs Ha PaCCTOAHUU % IIOIEPEYHOM apMaTy-

poOil ¢ COMPOTHUBIEHHUEM MOIMEPEYHONH apMaTyphl
pactskeHuio R

Ilpu nedcTBIH COCPENOTOYEHHOM CHJIBI Kaca-
TeNIbHBIC YCWIMS, BOCIIPUHUMAaeMble OETOHOM H
apMaTypoil, IPUHUMAIOT PAaBHOMEPHO pacripesie-
JICHHBIMH O BCEH IUIOIANM PacYETHOTO Norepey-
Horo ceyenus. [Ipu neiictBuu u3rubamouiero Mo-
MEHTa KacaTe/IbHble YCUNHSA, BOCIIPUHHMAaEeMble
6eTOHOM M TIOTIEpeYHOIi apMaTypoii, TPUHUMAIOT
C YYETOM HEymnpyroil paboTsl 66TOHA U apMaTyphI.
Jonyckaercs kacatenbHbIe YCWINSI, BOCIIPUHHMA-
eMble 66TOHOM W apMaTypoi¥i, TPUHMMAaTb JIMHEH -
HO U3MEHSAIOLIUMMUCA NO IUIMHE PacYEeTHOTIO II0Ie-
PEYHOIO CEYEHUs1 B HANpaBICHUM HNEHCTBUSI MO-
MEHTa ¢ MaKCYMMaJIbHBIMM KacaTeJIbHBIMUA YCHIJIM-
sIMM NPOTUBOIIONIOXKHOIO 3HAaKa y KpaeB pacuer-
HOTO TIONepeyHOro CeYeHUs B 3TOM HalpaBJICHUH.

PacueT Ha nponaBnvBaHUe NPU OEHCTBUM CO-
CPENOTOYEHHOM CWIbl M OTCYTCTBHH NONEPEYHOMR
apMaTypsl IPOU3BOAAT COIacHO 6.2.47, npu neit-
CTBUU COCPENOTOUYCHHOM CUJIBI U HAUTMYMH TOre-
peyHoil apMaTypsl — coriacHo 6.2.48, npu neii-
CTBUH COCPENOTOYEHHBIX CWIBI M M3rudaroLlero
MOMEHTA ¥ OTCYTCTBUM MIONIEPEYHON apMaTypbl —
cornacHo 6.2.49 ¥ mIpu JEHCTBUM COCPENOTOYEH-
HBIX CHJBl U M3rM0aIolIero MOMEHTa M HAJIMYUM
ronepeyHoit apMaTypel — coriacHo 6.2.50.

PacyeTHBII KOHTYp IOMEPEYHOro CeYeHHS
TNPUHUMAIOT: [IPY PACIIONIOXEHHUU TUIOIANKH [1e-
penayy Harpy3Ku BHYTPHU IUIOCKOIO 3JIeMEHTa —
3aMKHYTBIM U PacloyioXKEeHHBIM BOKDYT IUIOILAN-
KM Tiepenayu Harpysku (PUCYHOK 6.12, a,2), npu
PacIOIOXEHUY TUIOLIAAKM Tepeayd Harpy3ku y
Kpas U yIJia [JIOCKOro 3JIEMEHTa — B BUAE OBYX
BapUaHTOB: 3aMKHYTbIM, PACIIOIOXKEHHEIM BOKPYT
MJIOUIAAKHM llepenayy Harpy3ku, U HE3aMKHYTBIM,
CJIeAYIOLUM OT KpaeB IUIOCKOTO JjIeMEHTa (puCy-
HOK 6.12, 0,6), B 3TOM C/y4yae YYWTBLIBAIOT HAH-
MEHBLIYIO HECYLYIO CIIOCOOHOCTD IPU ABYX BapH-
aHTax paclo;/ioXKEeHUs! paCYETHOIO KOHTYpa morne-
PEYHOro CEYEeHHsI.

Ilpu neficTBuu MOMeHTa M, B MECTC TpuIO-
JKEHUS1 COCPeaOTOUEHHOI HArpy3Ky MOJIOBHHY 3TOTO
MOMEHTA YYUTBIBAIOT [1IpK pacyeTe Ha IPOAABINBa-
HHe, a APYIYIO NMONOBMHY YYMTHIBAIOT NIPH pacyeTre
110 HOPDMIbHBIM CEYEHHUSIM MO ILMPUHE CEYEHUS,
BKJHOYAIOLUETO LUMPUHY IIOWAAKK Mepeaayn Ha-
IPY3K{ M BBICOTY CEYEHHS TUIOCKOTO INIEMEHTA 110
00¢c CTOPOHBI OT IIOLIAAKKM MepefaYt Harpy3ku.

29



CIl 52-101-2003

o
7\ Y Y, /L,
\\ I a
; S Y, (1)
2 I 2
— AN N B \, .
1 o~
| 3 |3
| N - hy/2 N \ =<
I 4\ l/// i - 4 // 'ho/Z/
X t > y 1 QA X(Xl)
N V4 vy S I T h/2 [ I
N R R 4 VS 4 N z /
X, I LN 4
Q 3 AN
l <= | | l 1
7 N 1 \\
~ N \\ i
L, ? B
/
v
7 €
™~
|
Yoy,
p |
2" L
"~ 4 b 12
l N P A
X
— .’_ —] —
(Xl) I \3 q>.
Z)
| ™ |
| =
4 xa
L I._‘_

a — M701AanKa NPHIOKEHUA HATPY3KH BHYTPH IIOCKOTO IEMEHTA; 6, 8 — TO Xe, ¥ Kpas IJIOCKOro J1eMeHTa: & —
NpH KpecToobpasHOM PacrnoloXeHUW NONepeyHOoil apMaTyphbl

! — nyowmans, NPUIOXEHHUS HArpy3ku; 2 — pacyeTHBI KOHTYp NONEPEeYHOTO ceyeHHA; 2° -~ BTOPOH BapHaHT

PACTIONOXEHHS PACHETHOIO KOHTYpa; J — UCHTP TAXECTH PacueTHOro KOHTYpa (MECTO NMepeceyeHun oceit X| u 1)).

4 — LEHTP TSXECTH NUICILANKM PUIOXKEHUA HATPY3KH (MecTo TiepeceueHMs oceil X u Y); § — nonepeyHas apMary-

pa: 6 — KOHTYP pacueTHOrO TNMOMEPeyHOro ceyeHUs Ge3 yuera B pacyeTe NonepeyHoil apMartypel; 7 — TFpaHHLA
(Kpait) NniIoCKoro 3JeMeHTa

Pucynox 6.12 — Cxema pacueTHbIX KOHTYPOB MONEPEYHOTO CCUEHMs TPH NPOIaBINBaHUH
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Ipu neiicTBUU COCPENOTOUEHHBIX MOMEHTOB H
CHBI B YCIIOBUSIX ITPOYHOCTH COOTHOLUIEHUE MEX-~
Ay AeHCTBYIOILIMMU COCPEROTOYEHHBIMH MOMEHTA-
MU M, yuuTbiBaeMbIMHU TIPY TIPOAABIMBAHUH, W
npenenbHbiMU M, IPUHNMAIOT He 6oJiee COOTHO-
WIEHUS MEXAY AEUCTBYIOLIMM COCPEAOTOYEHHBIM
ycwineM Fu npeaenbHbiM £,

Pacuem snemenmoe na npodaeaueanue
npu delicmeuu cocpedomovenHol cunst

6.2.47 PacueT aneMeHTOB 6€3 norepevHoii ap-
MaTypsl Ha NpPOAAaBJMBaHUE MpPU HAEHCTBUM CO-
CPEeJOTOYEHHO#M CHIBI MPOKM3BOAAT U3 YCIIOBUS

F<F (6.97)
e F — cocpenotouyeHHad CHja OT BHEIIHEH Ha-
TPY3KH;

F, .+ — TIPEnebHOE YCUNIME, BOCTIPHHUMAEMOE

6eTOHOM.
Ycunue F, ,, onpeaensior no dbopmyne
Fy o = RyAy, (6.98)
rae A, — IolManb pacyeTHOrO [IONEPEYHOro Cce-

YEHMSI, PACTIONIOXEHHOIO HA PACCTOSTHUM
0,5k, OT rpaHMLLI TUIOWAKK MPHIIOKE-
HUS COCPeNOTOYEHHOI cunbl F ¢ pabo-
yeit BLICOTOM cedeHus fy (PHCYHOK 6.13).
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I — pacyeTHOe nonepeyHoe ceyeHHe; 2 — KOHTYP PacueTHOro
MOMEPEYHOro CeMeHUs; 3 — KOHTYD MAOWANKH NPHIOKEHHS
Harpy3ku

Pucynox 6.13 — Cxema and pacyera xeye3008TOHHbBIX J1e-
MEHTOB 0e3 mornepeyHoi apMaTypbl Ha NpOIaR/MBaHHE
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[Mnowans 4, onpenensioT no gopmysne

A, = uh,, (6.99)

rne U — TEPUMETP KOHTYpa pacycTHO-

ro MonepeyHoro ceHeHus;
h, — mpuBeacHHas paboyast BbICO-

Ta ceyeHms hy = 0,5(h,, +
+ h0y)3

3necb  hy, M Ay, — paboyas BLICOTA CeYSHMs ULt
MPOAONBHONW apMaTyphi, pac-
MOJIOXKEHHOW B HampaBJICHUM
oceit Xu Y.

6.2.48 PacyeT 3/7IeMEHTOB C MOIEPEYHOIl ap-
MaTypoi Ha IpofaBiMBaHUe MPU AEHCTBUU COCpe-
JOTOYEHHOM CHJIbI (PUCYHOK 6.14) NpoU3BOAAT K3
YCJIOBUS

Fs< &,ulr + K

sw,ult

(6.100)

roe F

ot — TIPENENBHOE YCHIIME, BOC-

NMPUMHUMaeMOe IoMNepeyHoit
apMaTypoy npM IponaBiinBa-
HHUU;
— MpeAeabHOe YCWINE, BOCPU-
HMMaeMoe OeTOHOM, olpene-
JIsieMoe cornacHo 6.2.47.
Ycunue Fw’u,,, BOCIIPMHUMAaeMOe TONepeYHOM
apMaTypoil, HOpMaJIBHOU K IPONOJILHOI OCH 3Me-
MEHTa U PacIloJOXeHHO paBHOMEPHO BIOJIb KOH-
Typa pacyeTHOIO MOMEPEYHOro CeYeHUs, onpene-
10T 110 (bopMyne
F

sw,ult

£

,ult

= 0,8¢,,u, (6.101)

Tae g,, — YCUJIME B NOINepeyHoi apma-
Type Ha €AMHULY JUTHHBI KOH-
Typa pacueTHOro MomnepeyHo-
IO CE€YEeHMA, PaCIIONOXKEHHOM
B npenenax paccrosxus 0,54,
1o o6e CTOPOHBI OT KOHTYpa
PacyeTHOrO CeYeHMUs

i RSWASW .
q.sw - ’

5 (6.102)
A, — mowanp ceyeHus Mmomepey-
HOH apMaTypbl C LIaroM s,
pacrnosIoXeHHass B Mpeaejax
paccrosaus 0,5k, o oGe cro-

POHBI OT KOHTYpa Pac4yeTHO-

TO ITOMEPEYHOro ceyeHusl 1o
MEPUMETPY KOHTYpa pacuer-

HOTO IOTIEPEYHOr0O CeYeHUSI;

# — TEepUMETP KOHTYpa pacueTHO-
ro MOTMEePEeYHOro ceYeH s, ori-
penensieMelii cornacHo 6.2.47.
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] — pacyeTHOe rionepeyHoe ceyeHue; 2 — KOHTYP PacyeTHOFO MOMEPEYHOIO CeueHMs; 3 — TpaHMUBI 30HBI, B
npezeiax KOTOPbIX B PacycTe YUMTHIBAETCA NONepedHas apMaTypa: 4 — KOHTYP PacHeTHOro NONEPeyHOro ceveHHs
63 yueTa B pacueTe NONEpeyHOH apMaTyphl; 5 — KOHTYp MJIOILAAKH APHIOXKEHN Harpy3Ku

Pucynox 6.14 — Cxema Ans1 pacueTa Xeie300eTOHHbIX MANT ¢ BEPTUKAILHOM, PABHOMEPHO pacrnpejie-
NEHHONH MOoNepeUYHoil apMaTypoil Ha NpoAaBIHBAHUE
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Ipu pacnionoxeHHU ronepe4Hoi apMaTyphl He
PaBHOMEPHO 110 KOHTYPY pacyeTHOrO oIepeyHo-
TO CEYEHHH, a COCPEAOTOYEHHO Y OCei TUTOIAaAKH
nepefavyy Harpy3ku (KpecToobpasHoe paciooxe-
HUE MOMEPEeYHON apMaTyphl) MEpPUMETp KOHTYypa
# JUIA TIONIEPEYHOM apMAaTyphb! MPUHUMAIOT 110 paK-
THYECKUM UIMHAM YYaCTKOB PacIOJIOXEHUS IMO0-
nepeyHoi apmatypnl L, H Lm, 1O pacyeTHOMY
KOHTYpY TIpOAaBAUBAaHUS (pUCYHOK 6.12, 2).
3Hayenue Fb,u,, + F, . TPMHUMAIOT He Gonee
2F, - Tlonepeynyio apMaTypy y4uTHIBAIOT B pac-
yete npu £, He MeHee 0,25F, ;-

3a rpaHuLIEN PacIONIOXEHHS MOTIEPEYHON ap-
MaTyphbl pacyeT Ha NMpOJaBJIMBaHKE NPOU3BOIAT CO-
rnacHo 6.2.47, paccmaTpuBasi KOHTYP pacyeTHOTO
TMOTIEPEYHOTO CeveHus Ha paccrosuuu 0,54, OT rpa-
HMIIbI PACIIOJIOKEHHUSI MONIEPEYHON apMaTyphl (pH-
CcyHOK 6.14). Tlpy cocpenoTOYEHHOM PacIoJoXe-
HHUM IIOTNEPEYHOI apMaTyphl IO OCAM ILIOLLAMKH
nepenayy Harpy3kud, KpoMe 3TOIO, pacyeTHbIH
KOHTYP NOTIEPEYHOIo CeYeHHss OETOHA MPUHHUMA-
10T 10 AMArOHAJILHBIM JIMHHUSIM, CNEAYIONUM OT
Kpasi pacioJIoXXeHUs MOoTepevyHoi apMaTypsl (pu-
CYHOK 6.12, 2).

ITonepeynas apMartypa AOJDKHA YIOBAETBOPATD
KOHCTPYKTUBHBIM TPEOOBaHHSAM, NIPHBEACHHBIM B
8.3.9—8.3.17.

Pacuem anemenmos na npodaenusanue
npu Oelicmeuu cocpedomOYeHHbIX CUAbL
u uzzubaroujezo momenma

6.2.49 Pacuer aneMeHTOB 6€3 nonepeyHoii ap-
MaTyphl Ha NpOAABIMBAHUE NIPU COBMECTHOM Jeii-
CTBMM COCDEIOTOYEHHBIX CUJIBI M U3ruGaiowero
MoMeHTa (PUCYHOK 6.13) mpoum3BomdT U3 yco-
BUS

F + M <1
Fb,ult Mb.uh o (6103)
rae F— COCpeaoTO4YECHHas CHJA OT

BHELLHEH Harpysku;

M — cocpenoTo4YeHHbI U3ruOaAroHIHi
MOMEHT OT BHEIIHEH Harpy3Kku,
YUUTBIBAEMBIA [IpU pacyere Ha
nponasnuBanue (6.2.46);

— TpeNeybHble COCPEAOTOYEHHDIE
Chla U H3rubaloLIMiA MOMEHT,
KOTOpble MOI'YT ObITh BOCIIPHHS -
Tbl OETOHOM B PAcYETHOM I10Ie-
PEYHOM CEYEHMH IMPHU UX pas-
JAENBHOM AEUCTBUM.

B xene300eTOHHOM KapKace 3laHMii C Ioc-
KMMM MepeKphITHSIMUA COCPEIOTOUYSHHBIN U3rnba-
IOLIMA MOMEHT M, paBEeH CYMMapHOMY U3ribalo-
LUEMY MOMEHTY B CEYEHMAX BepXHEH U HYXHel

Fy 1t M,

ult

CII 52-101-2003

KOJIOHH, MPUMBIKAIOUIMX K NMEPEKPHITHIO B pac-
CMaTpHBaeMOM Y3Jie.
TpenensHyro cuny £y
HO 6.2.47.
IlpenenpHblit M3rubaOLIUiA MOMEHT M, , OM-
penensiot o dopmyrne

My = Ry Wi,

wiy ONIPEACNAIOT COrlac-

ult (6.104)

rae W, — MOMEHT COTIPOTHBJIEHUS pacyeT-
HOro KOHTypa MOINEepEeuYHOTo ce-
YeHHS, OINpeneNseMblil cornac-
HO 6.2.47.

Tlpu neficTBUM U3rHOAIOLIMX MOMEHTOB B IBYX
B3aHMHO NEPIEHANKYISIPHBIX IUIOCKOCTIX pacyeT
TIPOM3BOIAT U3 YCJIOBUA

F M M,

X

+ + <l
Four Mocuy My (6.105)

rne F, quMy — COCpeNOTOYEHHbIE CHIA U
u3rubamlue MOMEHTHI B
HaripaBiaeHusIX oceif X u Y,
YYHTHIBaEMbIE MPH pacyere
Ha nponasiuBaHie (6.2.46),
OT BHEILIHE# Harpysku;
NpeaenbHble COCPENOTOYCH-
Hble cuia U usrubamoouue
MOMEHTHl B HaNpaBJIEHUAX
oceil X u Y, xotopsie MOryT
OBITH BOCTIPHHATHI OETOHOM
B pPacyeTHOM IONEPEYHOM
CEYEHUH NPH MX Pa3ieSIbHOM
ACHUCTBUH.

Ycunue F, , onipeaensior cornacHo 6.2.47.
Yeunus My, 1 Mby’u,, ONPEJIESIOT COTNACHO
YKa3aHUAM, NPYUBEACHHBIM BbIllE, NPU ACHCTBUH
MOMEHTa COOTBETCTBEHHO B IJIOCKOCTH OCH X H B
IUVIOCKOCTH OcH Y.

I1pu pacrnooXeHHU COCPENOTOUEHHOM CHIIBI
BHELEHTPEHHO OTHOCHUTEJIbHO LIEHTpa TAXECTH
KOHTYpa PacyeTHOrO IOIMEPEYHOro CEYECHHUs 3Ha-
YeHUs1 U3rMOaIoLLMX COCPEAOTOUSHHBIX MOMEHTOB
OT BHELWUHEH HArpy3Ku ONPEAENSIOT C YYETOM HO-
MOJTHUTEAbHOTO MOMEHTA OT BHELIEHTPEHHOTO IIPH-
JIOXXEHHUS] COCPENOTOYEHHON CUNIBI OTHOCHUTEJIBHO
LIEHTPA TSDKECTH KOHTYpa PacyeTHOTO MONepeYHOro
CEYeHMs.

6.2.50 Pacuet MpoYHOCTH 3/EMEHTOB C IiOME-~
pEeYHOH apMaTypOi Ha NMpoRaBIMBaHUE NpPM Hei-
CTBUUM COCPEJOTOYEHHBIX CWIBl H WM3TMOAIOLIErO
MOMEHTa (pUCYHOK 6.14) NpON3BOAAT U3 YCJIOBUS

F + M
Fb,ult + Esw,u[l Mb,ult + Msw,ull

Fb,ult’ M, b, uly M, b

y,ult

<1, (6.106)

roe FuM — 1no 6.2.48;
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Fpuna My, — IpeAeibHbIE COCPEIOTOYEH-
Hbl€ CHJIa U U3TUOAI0LIMI MO-
MEHT, KOTOpble MOTYT OBITh
BOCTIpUHSITEI 6ETOHOM B pac-
YETHOM TIOMEePEYHOM CEYEHHH
MPH UX pa3ne/bHOM NCHCTBUM,

Fopunm My, . — TIDEDENbHBIE COCPEOTOYEHHEIE
CHNA U U3rUGAIoLIKit MOMEHT,

KOTOpble MOTYT OBITb BOCHpH-

HATHI [TONIEPEYHO apMaTypoit

TIPU UX pa3iebHOM JIeifCTBUH.

Yewws F, ., M, , v F, , onpexensior co-

rnacHo 6.2.48 U 6.2.49.

Ycume M, ., BOCAPUHMMAEMOE MOMIEPEYHOM

apMaTypoii, HOPMaIbHOM K IUIOCKOCTH 3JIEMEHTA
M pacnoNoXeHHO! PaBHOMEPHO BIOJbL KOHTYpa
PacyeTHOro CeYeHHs, ONpelesioT no QGopmMyie

Msw,ult = 0’8qsw Wsw’ (6107)
rme g, u W, — onpenensior cornacHo 6.2.48
¥ 6.2.52.
Ilpu neiicTBUH COCPEAOTOYEHHBIX M3rHOAIOIIMX
MOMEHTOB B JBYX B3aHMMHO MEepHeHIMKYIAPHBIX
TUTOCKOCTSIX PacyeT MPOU3BOIAT U3 YCIOBUS

F M, .
Fyuir + Fow e M pxate + M x e
M y <1 (6.108)
M by, ult T w L y.ult ’

rne F, M u My — 1o 6.2.49;

— MpenenbHbIE COCPENOTOYEH-
HBle cuia U U3rubaronine Mo-
MEHTB! B HamNpaBlAeHUSIX OCeil
X u Y, KoTOpBle MOTyT ObITH
BOCIIPUHSATH! 6ETOHOM B pac-
YETHOM ITOTIEPEYHOM CEYEHHH
MIPU MX Pa3AEIbHOM IECTBHM;

— TpenenbHble COCPEeNOTOYEH-
Hble Clia M M3rubarolue Mo-
MEHTHI B HANpaBJICHUSIX OCEH
X 1 Y, Kotopble MOIyT ObiTh
BOCNPHHSATH! NOMEPeYHO ap-
Martypoi npyu HX pasae/ibHOM
ﬂeﬁCTBPII/I

boulr be,ul!
by,ult

sw,ulr jwsw,x,ulr

L sw.,y,ult

Yeumus £, bulp bx ulp i ult U su iy OTIPEACIISA-
IOT COTNIaCHO YKa3aHUsAM 6.2.48 u 6.2.49.

Yewms M, v M, ONIPENENSIOT cOrnac-

HO YKa3aHWSIM, NPUBEACHHBIM BBIIUE, MPU Neii-
CTBUM U3rubaloLIero MOMEHTa COOTBETCTBEHHO B
HanpasneHuu ocu X ¥ ocu Y.

3HaveHunst Fb + F, Mb ult + Msw uir be ull+

ult swulr 6
+ Msw”h, byatt T My i B YCTIOBHSX (6.106) u

(6.108) IpHHMMAIOT HE 6OJice COOTBETCTBEHHO

2Fb.ult" 2Mb,ull’ 2be ule 2Mbv ulr
34

[Tonepeynas apMaTypa AOJIXHA OTBEYATh KOH-
CTPYKTUBHBEIM TpeGOBaHUAM, TMPUBEACHHBIM B
8.3.9—-8.3.17.

6.2.51 B o0uiem ciyyae 3HayeHHS MOMEHTA CO-
MPOTUBJIEHUS PACYETHOrO KOHTypa GeToHa MpH
nponasnuBaHuu W, ., B HaNPaBJICHUSIX B3aUMHO
MEpNeHAVKYISIPHBIX Ooceit X U Y onpenensior no
¢bopmyne

Toxiy)

W, =2
bx(y) —V(‘x)max 4

(6.109)

tae 1) — MOMEHT HUHEPLMH PACYETHOTO KOH-
Typa OTHOCHUTENbHO oceit X, u ¥,
MPOXOASIHUX Yepe3 ero LEHTp TH-
XeCTH (PHUCYHOK 6.12);
VX) 0« — MaKCHMaNbHOE PacCTOSTHUE OT pac-
YETHOr0 KOHTYpa [0 €ro LeHTpa Ts-
XECTH.
3HauCHHE MOMEHTA MHEPLMH [\, OTIPENEISIIOT
KaK CyMMY MOMEHTOB HHepLWH [, OTIEBHBIX y4a-
CTKOB PAcUYETHOr0 KOHTYpA MONMEPEYHOTO CEYEHUS
OTHOCHUTE/IbHO HEHTPAJIbHBIX OCE, MPOXOMSIUINX
yepe3 LEHTP TSOKECTH PAaCYETHOTO KOHTYpa.
[NonoxeHue EHTPA TSLKECTH PACYETHOTO KOH-
TYpa OTHOCUTENIBHO BbIOPaHHO! OCHU OIpENessioT
no dopmyne

_ Lix;(y;)o
x(¥)g = 2Lx00 57 —, (6.110)
1
rae Li — JUIMHA OTACJBbHOTO y4YacTKa pacyeT-

HOIO KOHTYDa;
x(¥), — DPACCTOSHHWE OT UEHTPOB TAXKECTH
OTHENIbHBIX YYAaCTKOB PACYETHOTO
KOHTYpa JI0 BEIOpaHHBIX Oceil.
15t 3aMKHYTOTO TIPSIMOYTOJIBHOTO KOHTYpa (pu-
CYHOK 6.12, a, 2) ¢ mwiuHO# y4acTKOB L, L, B Ha-
TIpaBJIeHMH Oceit X U Y UEHTpP TSDKeCTH pacnonox(eﬂ
B MECTe IepecedeHnst oceil CUMMETPHMH KOHTYpa.
3HaueHue MOMEHTa MHEPLIMY PaCYETHOTO KOH-
Typa Oonpeaensor no dhopMmyne

Ly = Do + Ib\(y)E’ (6.111)
— MOMEHT HHEPLIMM YYACTKOB KOHTY-
pa anunol L _u Ly OTHOCHUTEJILHO
oceii Y, u X|, coBnazjaiouux ¢ ocs-
Mu Yu X
3uavenus I, ., , ONpenessior mo Qopmyram
(6.112) u (6. 113) NPUHKMMAS YCJIOBHO LLMPHUHY

rae o2

K&XAOTO y4acTKa KOHTypa iinHo# L u L, pas-
HOH eAUHMLIE:
£d
x(y) .
Loy = _6;’ (6.112)
IbY()p =0,5L (X)L\'(_)) (6.113)



3HavyeHHUs be(y) olpenensioT no dopmyne

1y
be(y] x(y)

Liy/2 (6.114)

l
WbX(y) = (Lx(y)Ly(X) +3 Li(y))'

3 (6.115)

s He3aMKHYTOIrO pacyeTHOTO KOHTypa, CO-
CTOSILLIETO M3 TPEX NMPSMONUHEHHBIX YUaCTKOB LTH-
Hoit L u L, (pucynok 6.12, 6), HarpuMep, MPH
pacIO/IOXKEHUHN TUIOIIAAKM MEPENayy Harpysku
(KOJIOHHBI) Yy Kpas IUIOCKOTO 3/1eMeHTa (TJIMTHI
TIEPEKPBITUS), TIOIOXKEHUE LIEHTPA TAXECTH pac-
YeTHOr0 KOHTYpa B HANpaBJeHUU ocu X ompene-
JS10T o dhopmyne

2
- L+LL, (6.116)
0= 57 L7 .
2L, + L,

a B HalPaBJIEHUH OCH Y LIEHTP TAKECTH PACIIoio-
XEH TI0 OCH CUMMETPUH PacuyeTHOTO KOHTYpA.

3HayeHHS MOMEHTA HHEPLMHU PaCYeTHOTO KOH-
Typa OTHOCHTENBHO LIEHTPANBHBIX OCelt Y] U X,
onpenensior o dopmyae (6.111).

3nayenus I, u 1, onpenensior no hopmysam:

3 2
Iy = %+2Lx[xo -—Lf-J 5 (6.117)
Ipg = L (L, - %)% (6.118)

3HayeHus 1,,},1 U Iby2 OTIPEICIISIOT 110 hOopMyJiaM:;

Iy, =0,5L.1; (6.119)
L3
Iyr =15 (6.120)

3naueHus W, u Wby OTIpeNEeIIAIOT 110 PopMyam:

u/bx = lbl u be = be ;

X [ ox’ (612D

21
Wey = (6.122)
X

Ilpu pacyere MPUHHUMAIOT HAKHMEHBLIKE 3Ha-
YeHUs] MOMEHTOB COMpPOTHBIEHU W,

Jna He3aMKHYTOro pacuyeTHOro KOHTypa, CO-
CTOSIILETO U3 IBYX IPSAMOJHUHEHHBIX YYACTKOB JUTH-
HoW L, u Ly (pucyHok 6.12, 6), HanpuMep mpu
PAcTIONOXEHUU TUIOMIAAKK Mepenayyd Harpysku
(KOMOHHEI) BOJIM3U YIJIa IJIOCKOro 3/ieMeHTa (TUIK-
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Thl TIEPEKPbITUS), TOJIOXEHNUE LEHTPa TIXKECTH
pacyeTHOro KOHTYpa B HampapfieHuH oceit X u ¥
Onpenensior no popmyine

L Ly *+ 0,555
L, +L,

x(0) = (6.123)

3HayeHKs1 MOMEHTa MHEPLIMH PACYETHOTO KOH-
Typa OTHOCHTENBHO LIEHTpajibHHIX ocelt Y| u X|
onpeaensioT mo dopmyine (6.20).

3naueHUs be(y)l u beo,)z onpenensaor no ¢op-
MyJaM:

3 2
Ip = L, Lx(x() —5) ; (6.124)

12 2
Ty = L(Ly — %) (6.125)
Iy = L(L, - »)%; (6.126)

3

L LY
Ly =ﬁ+Ly[yo—7y] - (6.127)

3uauenus W, un Wby OnpenensiorT no Gopmynam:

I I
W, =2bx bx .
bx X, n Lx — X » (6128)
Ib Ib
W, =—2un—2—,
=, L-% (6.129)

Ilpu pacuere NPUHUMAIOT HAMMEHBIIIHE 3HAYECHUS
MOMEHTOB conpoTusienus W, u W, .

6.2.52 3HayeHHsT MOMEHTOB COMNPOTHBICHHUS
MONepPeYHO apMaTypHl IpH IPOAaBIMBAHHU
Wiwx) B TOM Cly4ae, KOIa IolepeyHas apMa-
Typa pacrioyioXeHa PAaBHOMEPHO BJIOJIb PACYETHO~
ro KOHTypa MPOJABJIMBaHHUA B TIpEAEsaX 3OHDI,
TPaHUIIEI KOTOPON OTCTOST Ha PAaCCTOSHUHU % B
KaXIyI CTOPOHY OT KOHTYpa IIpoAaBIMBaHus Oe-
TOHa (PHCYHOK 6.14), IPMHMMAIOT PAaBHEIMH CO-
OTBETCTBYIOINM 3HayeHusM W, u W, .

[Ipu pacrnonoxeHuU NonepevHoil apMaTyphl B
TVIOCKOM 3JIEMEHTE COCPENOTOYEHHO 1O OCSM Ipy-
30BOI TUIOLIANKH, HATTPUMED, O OCU KOJIOHH (Kpe-
CcTOOOpa3HOe pacIloIOXeHUe MOTIEPEeYHON apMaTy-
DBl B TIEPEKPBITHH), MOMEHTHI COIIPOTHBIIEHHA T10-
MepeyHOl apMaTypEl OIPENEISIOT 110 TEM XK€ Tpa-
BUJIAM, YTO U MOMEHTEI COIPOTHUBJIEHUsI OEeTOHA,
MPUHUMAST COOTBETCTBYIONIYIO (DAKTUYECKYIO LU~
Hy OIDAaHHYEHHOI'0 y4YacTKa PaclioNoXeHus IoIre-
peyHOH apMaTtypsl IO pacyeTHOMY KOHTYpY MpoO-
JaBnuBaHusA L, W sty (pucyHok 6.12, o).

35



CII 52-101-2003

7 PACYET DJIEMEHTOB
XKEJE30BETOHHBIX KOHCTPYKIINI
IO IPEJEJIBHBIM COCTOSAHUAM
BTOPOM I'PYIINBI

7.1 OBOIHUE ITOJIOXXEHHA

7.1.1 PacyeTbl Mo mpenenbHBIM COCTOSTHUSM
BTOPOM IPYINbl BKIOYAIOT:

- pacyeT MO PacKpHITHIO TPEUIVH;

- pacuet no AedopManusIM.

7.1.2 PacueT mo o0pa3oBaHUIO TPELIMH IIPO-
W3BOAAT [/ [POBEPKU HeOOXONMMOCTH pacueta
MO pacKpbITUIO TPEIUMH, a TAKXKe IS TIPOBEPKHU
HeoOXOAMMOCTH y4yeTa TpelluH TPU pacyeTe Mo
nedopManusam.

7.1.3 Tlpu pacyeTe mo npeneibHBIM COCTOS-
HMSIM BTOPOH IDYNIbI HArpy3KH MPUHUMAIOT C KO-
3¢ QUIMEeHTOM HaJeXHOCTH MO Harpyske V= 1,0.

7.2 PACYET XEJE3OBETOHHBIX DJIEMEHTOB
IO PACKPBITHUIO TPEIIUH

OObmue noI0ReHus

7.2.1 PacyeT Xee300€TOHHBIX 3JIEMEHTOB MO
PAcKpPLITHIO TPELUMH MPOU3BOAAT B TEX Clyyasx,
Koraa cobiiofaeTcst yCJIoBUe

M>M,, 7.1y

roe M — wu3rubamnllMi MOMEHT OT BHEIIIHEel Ha-
IPY3KU OTHOCUTEJILHO OCHU, HOpMalb-
HOHM K MJIOCKOCTH ACHUCTBUS MOMEHTA
U TPOXONALUEH Yepe3 LEHTP TSXKeCTH
TIPUBEIEHHOrO IONMEPEYHOIO CEeYEHHUs
SJIEMEHTA;
M, — wusrubamolMit MOMEHT, BOCIIDMHUMAE-
MbIi{ HOPMaJIbHBIM CEYEHUEM 3JIEMEH-
Ta IIPH 00pa3oBaHUM TPELIMH, OMNpe-
nensieMblit cornacHo (7.6). ‘
JInst LeHTpaTbHO-PAaCTAHYTBIX 3JIEMEHTOB 1M -
PUHY PacKpPbITUSI TPELIHH ONpeAesaioT Npu cobmo-
JNIEHUU YCIIOBUS

N>N,., (7.2)

e N — npoaonabHOE pacTATMBAIOLUEE YCHUITHE OT
BHEUIHEN HArpy3Ku,

N_,. — TpONOJbHOE PaCTArMBAIOLIEE YCHUIME,

BOCIIPMHHUMAEMOE 3JIEMEHTOM IpH 00-
pa30BaHUU TPEILYH, OTIPENEISIEeMOE CO-
riaacHo 7.2.10.

7.2.2 Pacuert Xene300e TOHHbIX 3/IEMEHTOB IIPO-
M3BOAAT MO HENPOXOIXUTENBHOMY U MPOAOIXH-
TENIbHOMY PACKpbITHIO TPELUUH.

HenponoxureIbHOE paCKphITUE TPELIUH OI-
pelesiioT OT COBMECTHOTO NIEICTBUSI [IOCTOAHHBIX
Y BpeMEHHBIX (TUTEIbHBIX H KPAaTKOBPEMEHHBIX)
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HArpy3oK, MpoaOKUTENBHOE — TONBKO OT IOCTO-
SIHHBIX H BPEMEHHBIX JUIUTE/IbHBIX HArpy30K (4.2.4).

7.2.3 PacyeT no pacKpeITUIO TPEUIUH TIPOU3-
BOISAT U3 YCAOBUS

a, sa (1.3)

cre cre,ule

rne 4. — WHPUHA PACKDHITHS TPELUHH OT naeii-
CTBUA BHEIIHEH HAarpy3KH, onpenens-

eMan cornacHo 7.2.4, 7.2.12—7.2.14;

4,y — TIPENENBHO NOMYCTHMAs IINPHHA pac-
KPBITUS TPELUH.
3HaueHMs a MPUHUMAIOT PaBHBIMHU:

cre,ult
a) M3 YCJIOBHA obecrneyeHus COXPAHHOCTH ap-

MaTyphl:
0,3 MM — NpM OPOAOIKUTEILHOM pac-
KPBITHH TPEIIHH;
0,4 MM — NP HENPOIOJLKUTEIBHOM pac-
KDBITHM TPEILWH;

0) U3 YCIOBUSA OrpaHUYEHUS IPOHULIAEMOCTH
KOHCTPYKLIHIA:

0,2 MM — TIpY NIPOIOJIKUTENBHOM pac-
KPBITHH TPEIIHH;
0,3 MM — TIpH HENPOLOJIKUTETHLHOM Pac-
KPHITUH TpEIUHH.

7.2.4 lllupuHy pacKpbITUS TPELIUH a,, onpe-
JIENA0T UCXOAS U3 B3aMMHBIX CMELUCHHU pacTs-
HYTOH apMaTypbl U GeTOHa Mo 06e CTOPOHBI Tpe-
HIMHBI HA YPOBHE OCH apMAaTyphl U IIPHHUMAIOT:

- IpY TIPOAOJIKUTEILHOM PAaCKPHITHH

a,=a,; (7.4)

- IPH HENMPOAOJDKUTECIIBHOM PACKPbITHH
acrc = acrc,l + acn:,Z - acrc,3’ (75)
rac a el IHMPHHA PACKPbITHA TPECWIHUH OT IIpO-

IOJDXUTENBHOIO NEACTBUSA IMOCTOSTH-
HBIX M BDEMEHHBIX JUTUTE/IBHEIX HArpy-
30K;
a,., — UIMPUHA PACKPHITHS TPELIMH OT He-
NPOAO/XKUTENBHOTO AEHCTBUA I10CTO-
STHHBIX ¥ BPEMEHHDBIX (JUTMTEAbHbIX U
KPaTKOBPEMEHHBIX) HArpy3okK;
a,.; — IIMPUHA PaCKPbITUS TPCIUUH OT He-
MPOAOIXKUTENBHOTO NEACTBUSA NOCTO-
SIHHBIX U BPEMEHHBIX JUIMTEAbHBIX HA-
TPYy30K.
3HAYCHUSA A, |, Aoy U dgpq ONPENEIIIOT C
YYETOM BIIMSIHUA TPOAOCIKUTENLHOCTH NEHCTBUSA
COOTBETCTBYIOLUEH HArpy3Ku.

Onpenenenne MOMEHTa 00pa30BaHus TPEINUH,
HOPMAJIbHLIX K NPONOJLHOM OCH 3JeMEeHTa

7.2.5 Wzrubaiowmnit MoMeHT M, nipu o6paso-
BaHUM TPELUUH ONpPENessioT coracHo 7.2.6 wiun

o neopMauMoOHHOI Mozenu cornacHo 7.2.11.



7.2.6 OnpeneneHue MOMeHTa 00pa3oBaHMs
TPEWMH MTPOU3BOIAT C YIETOM Heynpyrux nedop-
Malu¥# pacTaHyToro 6eToHa cornacHo 7.2.7.

HonyckaeTcss MoMeHT 00pa3oBaHMs TpeILWH
onpenensaTh 6e3 yuera HeYIIpYrHX gedopMaliuii pac-
TsIHyTOrO OetoHa 1o 7.2.8. Ecnu rnpu 310M YCIOBHA
(7.3) n (7.24) He ynoBnEeTBOPAIOTCH, TO MOMEHT
00pa3z0BaHuUs TPEIUMH CEAYET ONpEmeisiTh C yye-
TOM Heynpyrux aedopmauuii pacTaHyToro 6eToHa.

7.2.7 MoMeHT 06Gpa3oBaHUs TPEUIMH C yye-
TOM HEyIpyrux aeopMauuii pacTaHyTOro 6eToHa
OMNPEeaeNsIOT C YYETOM CACAYIOIIMX ITONOXEHUM:

- ceyeHust nocje n1ebopMUpPOBaHUS OCTAIOTCS
TUIOCKUMU;

- 3MIOPY HaIPSOKECHUM B CXKaTol 30He OeTOHA
[IPUHUMAIOT TPEYTONBHOM HOpMBI, KaK I yIIpy-
roro Tejia (pUcyHok 7.1);

- DMIOPY HAIPSDKEHUN B pacTAHYTOM 30He Oe-
TOHA MPUHUMAIOT TpaneuueBUIHONH GOpMBI C Ha-
MPSDKEHUSIMU, HE MPEBBILIAIOLIIMMY pacYEeTHBIX 3Ha-
YeHHH COMPOTUBIEHMS GETOHA PaCTSKEHHIO R, 2

- OTHOCHUTENBHYIO Ae(hOpMaLMIO KpaifHero pa-
CTSHYTOIO BOJIOKHA OeTOHa ITPUHMMAIOT PaBHOM
€¢ NPeAeNbHOMY 3HAUYEHHUIO £,, . [IPY KPATKOBpE-
MEHHOM JEACTBMM HAarpy3ku (6.2.31); npu aByx-
3HayHOU amope nedopMaliuil B CEUEHUU DNIEMEH-
Ta &, = 0,00015;

- HampsDKeHHUS B apMaType NPUHHUMAIOT B 3a-
BUCUMOCTU OT OTHOCUTEJbHBIX Je(hOpMaliMii KaK
U1l YOIPpYTOro Tena.

7.2.8 MomeHT obpa3oBaHUs TpelMH Oe3 ydye-
Ta Heynpyrux ngedopMauuii pacTaHYTOro GcToHa
ONpenensiioT Kak s CIUIOUIHOTO YIpPYroro Tesa
o dopmyne

T\\\
N

Rh/,m-

rne W —
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M

ere

Ry, o Wt Ne, (7.6)

bt,ser
MOMEHT CONPOTUBJEHUS TPUBENEH-
HOTO CEYEHUSs Ui KpaiHero pacrs-
HYTOIO BOJIOKHa& O€TOHA, ONpenensa-
eMblif coracHo 7.2.9;

pacCTOSHUE OT TOYKHU IPUIOKECHWSA
TIPONOABHON CHUABI N (pPacroloXeH-
HOM B LICHTPE TKECTHU IPUBEAECHHO-
ro CEeYeHUs 3JIeMEeHTa) A0 SOpOBOM
TOYKH, Haubosiee ynaneHHOR OT pa-
CTSHYTO¥ 30HBI, TPELUMHOOOpPa30Ba-
HHE KOTOPO¥t IIpoBepsieTCsl.

B dopmyane (7.6) 3HaK «ILTIOC» MPUHUMAIOT [IPH
CXHMAOLIEl TIPOAOIBHOI ciie N, «MUHYC» — NP
paCTATMBaOLLEH CHIIE.

7.2.9 MomeHT cOnpoTHBIeHUS W u paccros-
HME e, ONPEeAEeNsIoT 110 (popMyIaM:

Ep2

I
— Lred .
W =z, (7.7)
Ve
e = (7.8)
x T T4 .
Ao
rae I, — MOMEHT MHEPLHM NPUBENEHHOTIO IT0-
NMEPEYHOro CEYEHUss OTHOCUTEILHO
€ro LEHTPA TSXECTH
g— Ly
L,=1+1o+ [, (7.9)
I I, I — MOMEHTH MHEPLIHH CeYeHHii COOTBET-
CTBEHHO OETOHA, PAaCTIHYTOI U CXa-
TON apMaTyphl;
o .
g, o, .
' { £_" Os
> N
M !
’V l//-""‘\ ,”
i - { <
L / /
N ;
§ ) /
/
jl— €a =
/
'f
! A
Ei_ —
£ N

Rln,xer

11— ¥POBSHb UEHTPA TAXCCTH NMPUBCICHHOIO NnomnepeyHOro CCUCHHA

Pucynox 7.1 — Cxema HanpsxeHHO-IedOPMHPOBAHHOTO COCTOSAHUS CEYEHUS 3MIEMEHTA MIPH MPOBEpKe 06pa3oBa-
HHUSt TPELWHH NPU ACHCTBHH H3THOAIOILErO MOMEHTA (@), U3rnbajowero MOMEHTa H NpPoAOALHOM cunsl (6)
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A, — 1aollanb NpUBEAEHHOIO Monepey-
HOIro CEYEHHUsI IJIEMEHTA, OMpeAc-
ngeMas no ¢popmyne

Ay = A+ Ao+ Ao 7.10)

o — K03 ULUEHT NMPUBEACHUs apMa-
TYpbl K OeTOHY

¥, — paccTosHMe OT Haubosiee pacTAHY-
TOro BOJIOKHA GETOHa IO LIEHTpa
TSDKECTH NPUBEACHHOIO Ionepey-
HOTO CeYeHUs 3JEMEHTa

Sr,ned
Y, T = T,
red
3nech S,,,, — CTATHYECKMI1 MOMEHT ILIOLLAIH TIPH-
BENEHHOIO MOINEPEYHOrO CEYEHHUs
JNEMEHTa OTHOCHUTENHHO Haubosee
PacTAHYTOro BOJIOKHA GeToHa.
HonyckaeTcss MOMEHT conpoTuBnenus W on-
peaensath 6e3 yuyera apMaTyphbl.
B aTom cnyyae sHaveHus I, I, A, A/ B ¢dop-
mynax (7.9) u (7.10) npyHUMAIOT PAaBHBIMU HYJIIO.
Jnst uarubaeMbIX JIEMEHTOB IIPSIMOYTOJILHOTO
CEeYEHUsI MOMEHT CONpoTUBIeHU W 6e3 yyeta ap-
MAaTyphl OINpenenIoT o hopMmyne

2
Wz-bg—. (7.11)

7.2.10 Yeunue N, ipu 06pa3oBaHum TPELMH
B LEHTPANbHO-PACTAHYTHIX 3JIEMEHTAaX OTpelens-
10T 110 hbopMyne

N,.=AR (7.12)

red” \bt,ser

7.2.11 OnpeneneHue MoMeHTa OOpa30BaHUS
TpelMH Ha OCHOBE HENMHEHHOH AeopMalIMOHHOMN
MOJIENIU NTPOU3BOAAT UCXOAS U3 OOLLIMX MTONOXEHUIA,
npuBeacHHbIX B 5.1.22 U 6.2.2—6.2.31, HO ¢ yye-
TOM paboThl OeTOHa B pacTAHYTOH 30HE HOpMaJib-
HOrO CceyeHUs, ONpeaensieMoit IMarpaMMoii cocTo-
sIHUA pacTAHyTOro 6erToHa cornacHo 5.1.20. Pacuer-
HblE XapaKTEPUCTUKU MATePUAIOB IPUHHUMAIOT 1S
MpEeAeNbHLIX COCTOSSHUIE BTOPOIl IpyMIbl.

3navyenue M, ONpeneasior U3 peleHUs CUC-
TeMbl ypaBHEHWH, MpeacTaBleHHBLIX B 6.2.2—
6.2.31, npuHUMAast OTHOCHTENIbHYI0 AeQOpMALMIO
GeToHa g, . v PACTAHYTOM IPaHU 3/IeMEHTa OT Jei -
CTBUSl BHEIUIHCH HAarpy3kH paBHOW [peNe/IbHOMY
3HAYEHUIO OTHOCUTENbHOHN nNedopmauuu OeToHa
TPY PacTSKEHHH €, ., OMPEAETAEMOMY COIIACHO
ykazaHusam 6.2.31.
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PacueT mHpHABI PACKPHITHS TPEWIHH,
HOPMAJIbHBIX K NPOJONBHOM OCH 3JIEMEHTA

7.2.12 I upuHy pacKpHITUSI HOPMAIBHBIX TPE-
IIKMH OMpeRensioT no dhopmyne

_ GS l
Aore = 0192035 E (7.13)
S
rae 0, — HampsXeHHWE B IPOIOJNBHOM pacTa-

§
HYTOl apMarype B HODMaJIbHOM

CEYEHUHU C TPEIIMHOH OT COOTBET-
CTBYIOLECl BHEIIHEH HArpysk,
omnpenensieMoe cornacHo 7.2.13;

I, — 6a3oBoe (6e3 yyeTa BAMSHUA BUAA
MOBEPXHOCTU apMaTypbl) paccTosi-
HUE MEXIY CMeXHbIMH HOpMallb-
HBIMU TpeLUMHAMU;

Yy, — KO3(hGHUUMEHT, yIUTHIBAIOIIUIA He-
PaBHOMEpPHOE pacnpeneyieHHe OT-
HOCHTENbHbIX NehopMaLiMid pacTsi-
HYTO# apMaTypbl MeXIy TpelIMHa-
MH; IOMTyCKAeTCs MIPUHUMATh K03¢g-
bunuent y, = 1, eciu mMpU 3TOM
ycioBue (7.3) He yAOBIETBOpSET-
cs, 3HAYEHUEe , CeNyeT onpene-
JiTb o opmyae (7.23);

¢, — KO3QPULUHEHT, YYUTHIBAIOIUIHIHA
MPONOJIXUTENBHOCTD ACHCTBHSA Ha-
IPY3KH, MPHHUMAEMBbIil PaBHBIM:

1,0 — npu HEmpOnOSLXHUTENb-
HOM JNEHCTBUM HATPY3KH,;

1,4 — npu IPOXOIXHTENBHOM
IeCTBUM HArpy3Ky;

¢, — K03bOUUUEHT, YYUTHIBAIOWUH
npoduUnb MPOIOILHON apMaTyphl,
MPHYHUMAEMBI paBHBIM:

0,5 — n1a apMaTyphl IEpUOIH-
YecKoro rnpoduis;
0,8 — nnd rnaaxoit apMaTyphl;

@3 — KO3GhOULMEHT, yYUTHIBAIOILMI Xa-
paKkTep HarpyXeHus, NMpHHUMae-
MBIi{ paBHbIM:

1,0 — ansg sneMeHTOB U3rubae-
MbIX ¥ BHELEHTPEHHO CXATHIX,
1,2 — nst pacTSIHYTHIX 3NMEMEH-
TOB.
7.2.13 3HayeHus HANPSKEHMA O, B PacTsHY-
TOI1 apMaType U3rndaeMeix 3AEMEHTOB Ofpeesi-
10T 1o dhopMyne

_Mh-y)

[s)
[rtd

s o

st (7.14)

rae I, ¥, — MOMEHT HHEPLMUY U PaCCTOSIHHME OT
CXAaTOM rpaHH 10 LIEHTPa TSLKECTH
MPUBEAECHHOrO MOMEPEYHOTO ceye-
HUS 3JIEMEHTA, OmpeaessieMble C



y4YeTOM IUIOIAAHN CEYEHMS TOJbKO

cKaToi 30HbI OeTOoHa, naoluazeit

CEYCHUS] PACTAHYTOM U CXXATOH ap-

Matypsl cornacio 7.3.11, npuHu-

Masl B COOTBETCTBYIOLLUX hopmyiax

3HauYeHUs Ko3GdHrumeHTa npusee-

HUS apMATYphl K OETOHY O, = o).

Jing u3rubaembIx 3MEMEHTOB Y, = X (PUCYHOK

7.2), rae x — BBICOTA CKaToil 30HbI OeTOHA, onpe-

Aeasemasi CornacHo 7.3.12 npu o, = oy.

3HayeHMe Ko3(hdULMeHTa NPUBEAEHUSs apMa-
Typhl K GETOHY O ONpenessioT No popmyie

E,

S

O = (7.15)

*
Eb.red

rne E,,, — npuseneHHbiit MOAYAbL nedopMantuy
CXKaToro 6eTOHA, YUNTHIBAKOILKIL He-
ynpyrue nedopmaluu cxaroro 6e-
TOHA W ofpenessieMblii no dopmyne

Rb.ser

Eprea = (7.16)

Ebl.red

OTHocuTesbHy0 AehOpMauMIo GETOHA € .
nipdHUMaloT pasHoit 0,0015.
Jlonyckaercs HanpspKeHHe O ONPEAessITh MO
dopmyne
o5 = M 7
ST A (7.17)

TAE 7, — DAacCTOsIHME OT LIEHTPa TAKECTH pacTs-
HYTOH apMaTypsl A0 TOYKH MPUIOXEs

CIl 52-101-2003

HMS PaBHOAEHCTBYIOLUEH YCHIMI B CXa-
TOH 30HE 3NIEMEHTA,
nsa 37eMeHTOB IPSAMOYTOJIBHOTO MOTEPeYHOro
CeyeHus Mpu OTCYTCTBUM (MK Ge3 yyeTa) CXKATOMH
apMaTypbl 3HaYeHUE I, ONPELENSIOT 110 cdopmyne

z =h0—§. (7.18)

Jns 37MeMEeHTOB MPSIMOYTOILHOTO, TABPOBOIO
(c MonKo# B CXaToil 30HE) M BYTaBpOBOTO I1OMEe-
PEYHOro CeyeHus JOIYCKaeTcsa 3HaYeHME Z, MIpU-
HMMaTb pasHbIM 0,84,

Tpu aeitcTBum w3rnbaroniero MoMeHTa M u
TIPOIONILHOM CUINbl N HampsKeHVe G, B PacTaHy-
TOIi apMaType OmpenessioT o hopMmyne

M - c) N
o et OB

e A,,, y, — Tiowans NpUBEACHHOIO monepey-
HOTI'0 CeYeHUs 3JIEMEHTAa U pacCTos-
HHe oT HauboJjee CXXaToro BOJOKHA
OeToHa 1o UCHTpa TAXECTH IMPHBE-
JCHHOI0 CCUYCHMA, OMNpPCACHACMbIC
o OOLIMM MpaBWiIaM pacyeTa reo-
METPHYECKUX XapaKTepUCTHUK cede-
HUW yIIpYrMxX 3JIEMEHTOB C YYETOM
IIOIAAM CeYEHMs] TOJBLKO CXaroM
30HB OeTOHa, IIoWAnei ceyeHUs
PAcTAHYTO# M CXKaroil apMaTtypshl,
MPUHUMAs K03 GULMEHT NpuBene-
HMSL apMaTyphl K 6eTOHY o).

a
N
M ““ M
& >< L4
N ) >y
A A\
J i S\
7 IS |
7 7
o 8
€, o, € Cp
— M / l——£ % YR e; ) o,
M “ “= i ) ! ~ x
J ) N/‘,; / .
/‘m /
\_' /I / —\\—
. 1 ¢
’ ]
A " c
S ’1 83 3 ’ As ’L'_ Ex Gs l

1 — ypoBeHb LEHTPA TAXECTH MPUREAEHHOTO MONEPEYHOro ceyeHUus

Pucynox 7.2 — CxeMa HamnpAXeHHO-Ae(HOPMHUPOBAHHOTO COCTOSHUA 3MEMEHTA C TPEIMHAMHU
NpH JeHCTBUM H3rubamLero MoMeHTa (a, 6), M3rubamLuero MOMEHTa U IIPOAOABHON CUNLI (8)

39



CII 52-101-2003

Jonyckaetcs HanpsukeHue O, ONpenesaTh Mo
dopmyne

_ N(e,+z,)
'Aszs

5

; (7.20)

[O€ e, — DACCTOAHME OT LEHTPA TAXKECTH pac-
TAHYTOIt apMaTypbl 10 TOYKH MPUIO-
JKEHHMS nponoapHoit cunel N ¢ yue-

M
TOM IKCHEHTPpUCHUTETA, pABHOTO W .

st 371 MEHTOB NIPSIMOYTO;1HOTO CEUEHUS NPU
OTCYTCTBUM (MK Ge3 yueTa) cxkaToi apMaTypsl
3HAYEHHE 7, AOMYCKAETCS ONPEAENATD 110 hopmy-
Jie 7.18, B KOTOPOI1 X MPUHHMAETCA PaBHBIM BBICO-
T€ CXKATOH 30HBI OETOHA C YYETOM BJMSHHS IpO-
NOJIBHOH CHJBI, ompeaensieMoi cornacno 7.3.12,
npUHUMas KOIMOULMEHT NPUBEACHHUS apMaTyphbl
K GeToHy Oy, = a.

Jlnst aneMeHTOB MpsIMOYroJIbHOrO, TaBPOBOLO
(c monKo# B cxXaroit 30He) U ABYTABPOBOTO IOIIE-
PEYHOro CeYeHHUs QOIMYCKAETCs 3HAYEHME Z, MPH-
HUMaTb paBHBIM 0,74

B thopmynax (7.19) u (7.20) 3HAK «IUTIOC» APU-
HUMAIOT NPH pacTArMBaOLIEH, a 3HAK «MUHYC» —
TpU CKUMAIOILEH TIPOIOIBHOM CHIE.

HarnpsikeHMsI 0 He N0DKHBI IPEBBILIATE R, .

7.2.14 3HadeHuUs 6a30BOIO PACCTOSHUA MEXIY
TpelHAMU / OTIPEENIoT no GopMyne

A
A =0’5';1[z'ds (7.21)
s

¥ npuHUMaloT He MeHee 104, 1 10 cM U ne Gonee
40d; v 40 cM (ana aneMeHTOB ¢ paboueit BLICOTOM
MIOfIEPEeYHOro CeueHus He Gonee 1 M).

3nech A, — nIOIMANbL CEYEHHMA PACTAHYTOrO Oe-
TOHA.

3HauenHa A,, ONpenensioT Mo BbICOTE pacTs-
HYTO#1 30HbI GETOHA X,, NCMONb3YAJIPaBUNA pac-
JyeTa MOMEHTa 00pa30BaH s TPEUIMH COSIaCHO YKa-
3aHusMm 7.2.5—7.2.11.

B s11000M cityyae 3HauYeHUE A, IPHHIMAIOT paB-
HBIM TUIOIIA/IM CEYEHUs MPH €e BBICOTE B Mpene-
J1ax He MeHee 2a u He 6onee 0,54.

7.2.15 3nHadeHus1 KO3PPUUHMEHTa Y onpene-
JISNOT 110 hopMyJie

0 CrY
v, =1 —0.8—;—‘. (7.22)
s

rne ¢ — HarnpsbKeHUEe B NPOMOABHOMN PacTsHY-
TOIl apMaType B CEYeHMH C TPellu-
HO#1 cpa3y nocae obpa3oBaHHs] HOP-
MaibHbBIX TPEULWH, onpeaenseMoe 1o
ykazanusm 7.2.13;

s.ere

40

0, — TO Xe, IIpH JeHCTBUU pacCMaTpuBa-
€MOI1 HAIpy3KH.

Jnst u3rnbaemMpix 3EMEHTOB 3HaYCHHUE KO3gh-
(uuMenTa Y, JOMYCKAeTcs ONpeaenath no ¢op-
MyJie
M

Vs = 1- Oa 8 A;rc ) (723)

rne M, — mo (7.6).

7.3 PACYET DJIEMEHTOB
XEJE30BETOHHBIX KOHCTPYKIIAA
O JE®OPMAITUAM

O0mue noaoxenus

7.3.1 PacueT 2neMeHTOB Xee300e TOHHBIX KOH-
CTpYKUMit 1o JedopMarnugM TIPOU3BOISAT C yde-
TOM 3IKCIUTyaTALIMOHHBIX TpebOBaHUIA, TPeabIBIA-
€MBIX K KOHCTPYKIIHAM,

Pacuet no aedopMaLiaM cnenyeT npou3BOaMTh
Ha IeiCTBHE;

MIOCTOSHHBIX, BPEMEHHBIX JUTMTE/ILHBIX ¥ KpaT-
KOBPEMEHHBIX Harpy3oK (4.2.4) npu orpaHuyeHHH
JedopMarnit TEXHOIOTMYECKMMM HIM KOHCTPYK-
TUBHBIMU TPeGOBaHMSIMH;

NOCTOSTHHBIX ¥ BPEMEHHLIX JUTUTEIbHBIX HArpy-
30K NpU OrpaHMuYeHHM nedopMalMii IcTeTHYEC-
KHUMHU TpeOOBaHUSIMU.

7.3.2 3HavyeHUs NpeneabHO NOTYCTUMBIX Je-
dbopManuil 3J€MEHTOB MPUHHUMAIOT COFJIACHO
CHuII 2.01.07 u HOpMATUBHBEIM JOKYMEHTaM Ha
OTAENBHbIE BUALI KOHCTPYKIMIA.

Pacuer xene300eTonRHBIX 3JIEMEHTOB
1o mpornbam

7.3.3 Pacuer kene300eTOHHbIX 3JIEMEHTOB 110
nporu6aM Npou3BOIAST U3 yCIOBUS

< fum (7.24)

rne  f — nporud xene306eTOHHOroO 3NeMeHTa
OT NCHACTBUSI BHEIUHEH HArpy3KH,

Sy — 3HAYEHHE NPENeNbHO AOMYCTUMOTO

nporuda Xene300eTOHHOrO IEMEHTA.

Tporu6s! xene3060eTOHHBIX KOHCTPYKIIUA OI-
peAensaioT mo oOUIMM NpaBWiaM CTPOMTEIbHOI
MEXaHWKM B 3aBUCHUMOCTH OT W3TMOHBIX, CABUIO-
BbIX H OCEBBIX Ae(OPMALMOHHBIX XapaKTepUCTUK
Ke;1e300€TOHHOTO 3JIEMEHTAa B CEYEHMAX MO €ro
JauHe (KpMBHM3H, YINOB CABUIa U T.A4.).

B Tex ciayuyasx, Kkorna nporuosbl xene3obeToH-
HBIX 3JIEMEHTOB B OCHOBHOM 3aBUCAT OT U3THOHBIX
nedopMalnii, 3HaYCHWST MPOrHOOB OMPEeNnsIoOT M0
KPHUBM3HAM 3IEMEHTOB corfacHo 7.3.4—7.3.6 unu
0 XECTKOCTHbIM XapaKTepHUCTUKaM coriacHo 7.3.5
u 7.3.16.



Tlpu neficTBMM MOCTOSTHHBIX, ANUTENbHBLIX U
KDAaTKOBPEMEHHBIX HArpy3oK Mnporub Ganok uiu
TUIMT BO BCEX C/Ty4asX He JOJIKEH NMPEeBbIIaTh /|4
TIponeTa u !/, BbleTa KOHCONN.

7.3.4 Tlporu® Xene3o0ETOHHBIX NEMEHTOB,
obycnoBhaeHHbiM nedopmalimeit usruba, ompene-
JI0T no dopmyne

f (1
f= IM,\-&] dx, (7.25)
0 \UoUx

raoe M, — U3rMGAOLHI MOMEHT B CeYeHUH
X OT JeHCTBUSI EAMHHYHON CHIIBI,
MIPWIOXEHHO MO HANpPAaBNEHUIO
HCKOMOIOQ TepeMelleHus 3Jie-
MEHTA B CEYECHHU MO JUTMHE NPO-
JieTa [, 19 KOTOpOTO onpeneis-

10T nporud;

1

(;]x — MoJHas KpYBU3HA 2JIEMEHTA B Ce-
' YEHHMH X OT BHELUHEH HAIPy3KH,
IIPY KOTOPOit ONpeAensiioT nporut.
B ofuueM cayyae ans Xkene300eTOHHBIX U3TU-
GaeMbIX 2JIEMEHTOB BbIUUCJIEHHE Nporuda npous-
BOASIT TYTeM pa30UeHUsT 3J1eMeHTa Ha psll y4acT-
KOB, Oonpele/NeHUsa KPUBU3HBI Ha FPAHHLAX 3TUX
YYaCTKOB (C YYETOM OTCYTCTBUS WIM HAIUYUS Tpe-

LLKH ¥ 3HaKa KPUBU3HbI) U NepeMHOXEHUS 3MI0p
1

MOMEHTOB /, M KPHUBM3HBI ( + | 7o wmHe 3se-

X
MEHTa TpU JNHHEHHOM pacnpenejieHue KPUBU3HLI

B NIpeesiax KaKAaoro yJactka. B aToM cnyyae npo-
ru6 B cepeluHe MpoJieTa 3JIEMEHTA ONPEACAIOT
no ¢opMyie

21 1
= —41 = +| — +
12”2 r sup.l r sup.r
]

L}
e 1 ENE (7.26)
+6§1[(;L+(;lr:|+(3n 2)("l ,

1 I
rae (; s — KPMBH3HA 3NI€MEHTa CO-
sup.l sup.r

OTBETCTBEHHO Ha JIeBOI U
MpaBoy oropax;

/1 1
L— N [_ — KPpHUBH3HBI 3JICMEHTA B
i ir

CUMMETPHUYHO Pacnono-
KEHHBIX CEYEHUsIX [ u [
(i=i") COOTBETCTBEHHO
clieBa M copaBa OT OCH
CUMMETPUHU (CEpeANHD!
MpoJieTa);
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1
(; — KpHBH3HA 3JIEMEHTA B cepenHe Mpo-
(4
neTa;
A — YeTHOE YMCJIO pPaBHbIX YYacTKOB, Ha

KOTOpbI€ pasfaesiioT MpoJieT, MPUHU-
MaeMoe He MeHee 6;
! — nposer 31€MeHTa.

1
B ¢opmynax (7.25), (7.26) KpUBU3HBI p omn-

penensaioT no ykasanusim 7.3.7—7.3.16 cooTBeT-
CTBEHHO [UIs1 YYaCTKOB 0€3 TpellyH U ¢ TpelvHa-

I
Mu. 3HaK ; MPHHAMAIOT B COOTBETCTBHUH C JSMNIO-

pOil KPUBH3HBI.

7.3.5 JIina n3rnbaeMeIX JIEMEHTOB TIOCTOAHHOTO
Mo JUIMHE 3JIEMEeHTA CeYeHUs, He UMEIOLMX Tpe-
MK, HpOrubhl ONpeneisioT Mo OOIIMM IIpaBu-
JIaM CTPOMTEAbHOM MEXaHHUKH C MCITOJIb30BAHUEM
JKECTKOCTH TOINEPEYHOIO CEYCHUsI, OTIPEReIsIeMOi
no ¢popmyne (7.31).

7.3.6 JInsg usruGaeMbIX 3J1EMEHTOB IOCTOSTH-
HOT'O IO JUIMHE 3J/IEMEHTA CEYeHUs, HMEIOMUX Tpe-
IKHBI, Ha KAOKAOM YYacTKe, B mpeferaaX KOTOpo-
ro U3rubalomuil MOMEHT He MeHSeT 3HaK, KpH-
BU3HY JIONIYCKAETCH BHIMMCIATD JUISI Hanbosee Ha-
TIPSKEHHOTO CeYeHHUs, IIPUMHUMAas ee JI/I1 OCTalb-
HBIX CEYeHHMIT TAKOTO Y4acTKa N3MeHAIoLIeics npo-
MOPILIMOHAIBHO 3HaYeHUSIM H3rndaioiiero MOMeH-
Ta.

Hns cBoboAHO OTIEPTHIX WIXM KOHCONBHBIX 3J1€-
MEHTOB MAKCHMAJIbHEIH ITPOrMO OMpelesioT o
topmyne

1
f =s12(;J , (7.27)

e s — KoaddHuMeHT, 3aBUCALLMI OT pacyeT-
HOI CxeMBI 3JIeMEHTa W BMJA HArpys-
KU, ONpeJenseMbiii IO MpaBUIaM CTpO-
WUTEJIbHOH MEXaHUKH; MpH NEHCTBUH
PaBHOMEPHO pacmpeneieHHOH Harpys-
KM 3HAYEeHUE § NMPUHUMAIOT PaBHbIM:

5
28 A cBOGOIHO OMEPTOM HaNKH K

7 — KOHCOJIbHOM BasiKu;

1
(— — T10JIHad KpMUBH3HA B CCYCHHH C HaHU-
max

GONBIUUM H3THO2I0IM MOMEHTOM OT
HArpy3K#, NpH KOTOPOW ONpenesdioT
nporud, BeIMKHCAAEMas coracHo 7.3.7—
7.3.16.
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OnpejeieHne KPUBH3HBI
Kene300eTORHbIX 3JIeMEeHTOB

Obwue noaoxcenus

7.3.7 KpuBu3Hy M3rdoaeMsbix, BHELEHTPEHHO
CXKAaTbIX ¥ BHELUEHTPEHHO PAaCTAHYTHIX 3JIEMEHTOB
VTSl BBIYMCACHHS MX NPOrHOOB onpeessioT:

a) Wasi DNEMEHTOB WJIM y4YacTKOB 3JIEMEHTA,
TJIe B PaCTAHYTOW 30HE HE 00pa3yIoTCss HOPMATb-
HblE K MPOAOJBHOIH OCH TPEIMMHBI, — COrNacHO
7.3.8, 7.3.10;

0) WA 371€MEHTOB WJIH YYAcTKOB 3JIEMEHTa,
TA€ B PacTAHYTOH 30HE KMMEIOTCA TPEUMHBI, —
cornacHo 7.3.8, 7.3.9 u 7.3.11.

DneMeHThl MM YYAaCTKU JIEMEHTOB paccMar-
PUMBAIOT O3 TpeliMH, €CIN TPeLIMHBl HE 00pasy-
ot1cs (T.e. venoBue (7.1) He BBITONHSETCH) MpH
ACHCTBHH MOJIHON HArpy3kH, BKIIOMAIOHIER T0-
CTOSIHHYIO, BPEMEHHYIO IU'TUTEILHYIO U KPaTKOB-
PEMEHHYIO HAIPy3KH.

KpuBusHy xene300eTOHHbBIX IMEMEHTOB € Tpe-
LIMHAMH K 0€3 TPELIMH MOXKHO TaKKE ONpenemisiTh Ha
ocHoBe aehopMalMoHHON Moaenn cornacHo 7.3.17.

7.3.8 TonHyI0 KpUBU3HY HM3rMbaeMbIX, BHe-
LIEHTPEHHO CXXaThiX MU BHELIEHTPEHHO PaCTSIHYThIX
3JIEMEHTOB OIpeacIAIoT No popmMynam:

1S YYacTKOB 0e3 TpelUlMH B PaCTAHYTOM 30HE

(D) (4,
I‘_I'l "2’ (728)

IUIS YYacTKOB € TpeLUMHAMH B pacTAHYTON 30HE

SONCRER

B dopmyiie (7.28):

| 1

(—;) ) (;) — KPUBH3HLI COOTBETCTBCHHO OT HE-
1 2

MPOAOJIXKHTENbHOIO AENCTBUSA
KpaTKOBpPEMEHHbIX Harpy3ox M OT
NIPOAOIKNTENLHOTO AEWCTBUS 10~
CTOSIHHBIX ¥ BPEMEHHBIX JUTUTENb-
HbIX HArpPy30K.

B dopmyne (7.29):

l
(" — KPHBHK3HA OT HENPOAOLKHUTENBHO-
v

ro aeitcTBusa Bceil HArpy3KH, Ha
KOTOPYIO [POH3BOAAT pacyer [0
nedopMaLMsinM;

r
N

|
( - — KPHBHU3HA OT HENPOJO. IKHTEJIbHO-
2

ro AeHCTBUA NMOCTOSAHHBIX U Bpe-
MEHHbIX JJIMTEIbHbIX HATPY30K;
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(;] — KPpHBH3HA OT HPONO/DKHUTENBHOrO nen-
53

CTBHSI TIOCTOSIHHBIX 1 BDEMEHHDbIX JUIU~
TeNbHBIX HATPY30K.

1 1 1
KpuBH3HBI (;) ’(7] H (;] OTIPeAEAAIOT CO-
[ 2 3

r1acHO yKasaHusiM 7.3.9.
7.3.9 KpuBH3HY Xele300€TOHHBIX 3;1EMEHTOB

1 .
7 OT NeiiCTBUSI COOTBETCTBYIOIMX HArpy3oK (7.3.8)
onpenesotT no Ghopmy.ie

1 M
ST (7.30)
rane M — wu3rubamoluMii MOMEHT OT BHELUHEN Ha-
IPY3KH (C YYETOM MOMEHTA OT NPOAOb-
HO# cunbl N) OTHOCHUTEITBHO OCH, HOP-
MaJIbHOU K TUTOCKOCTH AE€MCTBHS U3TU-
falolliero MOMEHTA M MPOXOoAsllei ye-
pe3 LEHTP TSAXKECTHU NMPUBEJECHHOIO No-
MEepPeYHOro CEUCHUS DJIEMEHTA;
D — n3rnbOHast XeCTKOCTb IPUBEIEHHOTO [10-
MepeyHoro CeYeHUsl JIEMEHTa, olipe-
nensgemas no gpopmyne

D=E,I, @3

rae E, — Monyab neopMauuu cKaroro 6eTona,

onpee/isieMbIil B 3aBUCMMOCTH OT NPo-

JIOJIXUTENbHOCTH ACUCTBUS HATPY3KH;

I, — MOMEHT MHEPUMM NPUBEACHHOrO NO-

MEePEeYHOTO CEYEHHUST OTHOCUTENBbHO €0

LIEHTPA TSDKECTU, ONpEAcIsiEMblil € yue-

TOM HAJIMYMS WM OTCYTCTBUS TPELUHH.

3naueHHs1 Moayis nedopmauuu 6etona £, u

MOMEHTa MUHEPUUH NIPUBEAECHHOTO cevenusn [, s

37eMeHTOB 03 TpeliuH B pacTsHYTOM 30HE U C

TpelHHAMU OTIPeAe/ISIOT COOTBETCTBEHHO IO YKa-
3aHuaAM 7.3.10 u 7.3.11.

Kecmxocme yceaezobemoHHO20 IaeMenma
Ha y1acmke 0e3 mpeuwjur 8 pacmaHymou 3omne

7.3.10 XKecTKOCTb Xe1e3006 TOHHOTO 3NeMEH-
Ta D Ha yyacTke Oe3 TPelUIHH orpeaensior no ¢gop-
myne (7.31).

MomenT uHepuuu [, MPUBENEHHOFO fIOTIE-
PEYHOro CeuyeHus 3JeMEeHTa OTHOCHTENbHO €ro
LEHTPA THKECTH ONpPEAEsISIOT KaK JUis CIICIIHOTO
TeJjia Mo OOWMN IpaBUaaM CONPOTHBICHUS YIIpY-
TUX 3NeMEHTOB C YYETOM BCEH TUIOMIAnH CeUeHUS
OeTOHA M IIOLIANeH ceyeHUs apMatypbl ¢ Ko3d-
(bHLMeHTONM NPUBEICHUS apMaTYPbl K OETOHY «

L,=1+lo+ Ia, (7.32)

rae / — MOMEHT HHEpLHHA 0eTOHHOTO CeYeHUSs
OTHOCHTE/IbHO HEHTPA TAXECTH MMPUBE-



JeHHOro NonepeyHoro CeYyeHus: 3je-
MEHTa;

I! — MOMEHTh! MHEPLIMHK MOLAREeH ceyeHus
COOTBETCTBEHHO PACTSHYTOM M CXATOiA
apMaTypbl OTHOCHUTE/ILHO LIEHTPA TsXe-
CTH MPHUBEACHHOTO MOEPEYHOro ceye-
HUA J/IEMEHTA;

I.=A (hy—y)% (7.33)
[=A (y,—a)% (7.34)
o — KO03GDOUUUEHT NpUBeAeHUA apMATYPBbI
K OeToHy
o= ES .
Eb] 3 (735)
yc — PpacCTogHHUE OT HauboJee CXaToro Bo-

JIOKHa BeTOoHa 10 LieHTpa TAXeCTU
NPUBEAEHHOIO TOMEPEYHOIO CeYeHHs
3/IEMEeHTA.
3HayeHus /1 y, ONpenensioT no oMM mnpa-
BWJIaM pacyeTa reOMETPUYECKHX XapAKTEPUCTHK Ce-
YEeHUH YIPYrux 3j1€MEHTOB.
Honyckaerca onpenessTs MOMEHT UHepuuu [,
6e3 yuera apMaTyphl.
B 3TOM cnyyae i IPSIMOYTOJILHOTO CEYEHHUS

g =l = (7.36)

3HaueHus moayns aedopmanun 6etoHa B dop-
mynax (7.31), (7.35) npuHHMAIOT PaBHBLIMH:

MpU HETIPONO/DKUTENBHOM AEHCTBUM Harpys-
KM

E, = 0.85E,; (7.37)

MPHU NMPOAOIXUTENILHOM AEHCTBUH Harpy3Ku

Ey

E,=E, = W’
r

(7.38)

rie @, ., — NPUHAMAIOT NO Tabauue 5.5.

Kecmrocme scenezofemonnozo saemenma
Ha yacmee ¢ mpewunamu 8 pacmaHymoil 3one

7.3.11 XKectKocTh XenAe306€TOHHOro 3ae-
MEHTa Ha Y4aCTKax ¢ TpCUUMHaAMH B PaCTAHYTOK
30HE OMNpeaensaloT ¢ VYETOM CAEAVIOUUX NOJIOo-
XKEHHUH:

- ceyeHus nocne aehopMUPOBAHUS OCTAIOTCH
MNOCKUMH;

- HanpsixXeHust B OeToHe CXATOl 30HBI Onpe-
REAAIOT KaK A7 YNPVYIoro tea;

CIT 52-101-2003

- paboTy pacTAHYTOro 0eTOHa B CEUEHUM C
HOPMaJIBHOH TPEIUMHON HE YYUTHIBAIOT;,

- paboTy pacTAHYTOro 6€TOHA Ha YYacTKe MeX-
Iy CMEXHBIMU HOPMAJIBHBIMU TPELUIUHAMU YYUThI~
BAIOT [TOCPEACTBOM KOIGbOHULMEHTa V.

XKecTKocTb XKesle300eTOHHOTO 3eMeHTa D Ha
y4acTKax ¢ TpellHaMH OMpeaeIsioT o GopMyJe
(7.31) v npuHKUMAalOT He DoJee XEeCTKOCTH 6e3 Tpe-
LMH.
3HaueHust Monyias aedopMalMM cxKaTtoro Oe-
TOHa E,; NPMHUMAIOT PaBHBIMU 3HAYECHHUAM IpH-
BefleHHoro Moayns nedopmaunu E, ., onpene-
nsieMbIM o opmyne (5.9) npu pacyeTHBIX 3Ha-
YEeHUsIX conporusieHust 6etona R, ., st coot-
BETCTBYIOLIMX HArpy3oK (HeNmpONOJKMTEILHOTO B
MPOAOTKUTENLHOTO AEHCTBUSA).

MoMeHT UHepIUK TPUBENEHHOTO MOTNEPEeYHOro
CeyeHus 3eMeHTa [, OTHOCUTENLHO €ro LEHTpa
TSDKECTH OMPEAENsioT o oOUIMM TpaBWiaM Co-
MPOTUBJICHUS YIPYTHX 3JIEMEHTOB C YYETOM ILIO-
Ljany ceyeHus: 0eTOHA TOJIbKO CXKATOH 30HbI, IJIO-
ufageit ceyeHus CxKaToif apMaTyphl ¢ KO3ddHum-
€HTOM MPUBEJEHUs apMaTypsl K 6€TOHY o, U pa-
CTAHYTOI apMaTypbl ¢ K03(G(PHLHMEHTOM MpHUBe-
JEHUsI apMaTyphl K OETOHY O,

fred = 1y * Loy + Loy, (7.39)

’
S

rae I, I, — MOMEHTHI MHEPLUHMH MNOIUAACH
CeyeHMs COOTBETCTBEHHO CXa-
TOH 30HBI O€TOHA, PACTAHYTOM
U CXaToif apMaTyphl OTHOCH-
TENbHO LIEHTPA TSXKECTH MpUBE-
neHHoro 6e3 yyera 6eToHa pac-
TSHYTOM 30HBI MOMEPEYHOro ce-
YeHUs.
3navenus I, u I onpenensiior o Qopmynam
(7.33) n (7.34), npuH¥Mas BMECTO y, 3HaYEHMe
¥ PABHOE PACCTOAHMIO OT HanboJee CXKaToro BO-
JIoKHA GEeTOHA 0 LEeHTPA TAXECTH NPUBEACHHOIO
(c xo3ppunveHTaMH NPUBEAEHHUS Ol H O) TO-
MEepeYHOro ceyeHus 6e3 yyera 6eToHa pacTsIHYTOI
30HbI (PUCYHOK 7.3); Aana usruGaeMblX 3/MeMeH-
TOB

Yem = X

yi X, - CDEIHss BbICOTA CXAaTOi 30HbI
0eTOHA, YYUTHIBAIOLIAS BIIUSIHUE
paboTsl pactaHyToro 6eToHa
MEXAY TPELIMHAMHU U OTpesensi-
eMas cornacHo 7.3.12 (pucyHok
7.3).
3navenus [, vy, onpenenAIoT o o6luM rpa-
BU/IaM pacyeTa reOMeTPUYECKUX XapaKTEPUCTUK Ce-
YEHUI YIIPYTHX 3JIEMEHTOB.
3naueHus KO3GOUUMEHTOB NMpUBENEHHUs ap-
MAaTypsl K 6ETOHY O, M 0., onpenensor no 7.3.14.
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a 6
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U.s = 8smEs,red

I — ypoBeHb LEHTPa THAXECTH MPUBEACHHOrO 0e3 yYeTa pacTAHYTOH 30HH GeTOHA FONEPEYHOIO CEYEHUS

Pucynox 7.3 — IIpuBeseHHoe nomnepeyHoe cedeHMe (g) U cXeMa HamnpsaXeHHO-Ae(POPpMHPOBAHHOrO
COCTOAHUSA 3MEMEHTa C TpeLHaM# (6) [UT pacyeTa ero no nedopMaLysaM MpH JeHcTBUM M3rubaoilero
: MOMEHTAa

7.3.12 [qns n3rubaeMbIX 3/EMEHTOB MOJOXe-
HUEe HEeHTpanbHOR OCU (CpenHssI BBICOTA CXATOH
30HBI 0€TOHA) ONpENeNsIOT U3 YPaBHEHHUS

— —_ ’
e Sy, S U Sy — CTaTUYECKME MOMEHTbI COOT-

BETCTBEHHO CXaToM 30HbI Oe-
TOHA, PacTAHYTOM M cxarToy

apMaTypsl OTHOCHUTEJBHO

HEUTPAJILHON OCH.
Jna npssMOYronbHbIX C€YEHUH TOJBKO C pac-
TSAHYTOI apMaTypoil BbICOTY CXAaTO 30HEL OIpe-
JIeJISTIOT 110 popmyie

Xy =hy (\/(Ns%z )2 + 20ty — UsOlsa )a (7.41)

A
roe Ms bhy

JInga npsMOYronbHbIX CEYEHUH C pacTaHYTOMH
M CXKAaTO# apMaTypoi BbICOTY CXKATOH 30HbI OIpe-
aensitoT no Gopmyne

hy

’ r s a'
Xm = hO (Msasz + MsOCsl)2 + 2[usas2 + KO “’“j -
(500 + u;ahﬂ , (7.42)

oA
rhoe s bho
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Jnst TaBpOBBIX (C MONKOM B CXATOH 30HE) M
JBYTaBPOBBIX CEYECHMHI BbICOTY CXAaTOH 30HBLI OIl-
peaensor no popmyne

Xm = h() [\l(usaﬂ + u;asl + u',f)2 +

+2| p,o +’a’i,+'—h-,f-—
POy + U0 ho I'Lf 2"0 (743)

_(“'sas2 + H§°‘§| + “})],

, 4;
rne Uy = Bhe h N
A}; — [UIOLIAAb CEYEHUSA CBECOB CXKATOMH 1107~
KH.

Jns BHELEHTPEHHO CXATHIX U BHELEHTPEHHO
PACTSHYTBIX JIEMEHTOB IOJOXEHHUE HENTpaNbHOM
ocu (BBICOTY CXKATOW 30HBI) ONPEAETAIOT U3 YpaB-
HEHUA

Yy = Iy + o510 + 01 Igp (7.44)
r ? .
Spo — 02850 + 0S5
rae y, — DACCTOsSiHME OT HEWTPalbHOM OcH 10
TOYKM MPUJIOKEHUSA MPONOJIbHOMN CUIBbI
N, otcTosinieit OT LIeHTpa TSKECTH MOoJI-
HOro ceueHus (0e3 yyeTa TpelUWH) Ha

M
paccToHHu € =~



Ly 1oy I

, — MOMEHThI MHEPIIMH U CTATUYECKHe
’
Sw> S0 S50

MOMEHTBI COOTBETCTBEHHO CKAaTO
30HbI 6€TOHa, PacTSIHYTOM U CXa-
TOI apMaTypbl OTHOCUTENLHO HEl-
TPaJIbHOM OCH.

Honyckaercs Ans 3/1eMEHTOB NPSIMOYTOJILHO-
rO CEYECHUS BBICOTY CXaToil 30HBI NP AeHCTBUU
H3rudarowmuX MOMEHTOB M U MpOoNO/ibHOI crsl N
orpenensiTh no ¢Gopmyse

I..N
X, =X +—red
n M A.red A{ ’ (7.45)
rae Xy, — BBICOTA CXATO# 30HBI U3rKHbaeMo-

ro 3jeMeHTa, OlpenesnsemMas no

dopmyaam (7.40)—(7.43);

I, A.,; — MOMEHT HHEDUMM U IUIOLLANb NPU-
BEJICHHOI'O [IOMEPEYHOTO CEYEHHS,
omnpenensieMble As MOJHOIO Cce-
yeHusa (0e3 yyeTa TpeluuH).

3Ha4yeHMs TEOMETPUYECKHUX XapPAKTEPUCTUK

CeYEHHUS 3MEMEHTA ONpPENENSIOT M0 OOLUMM Mpa-

BHUJIaM pacueTa CeYeHHUs YIPYrUX JIEMEHTOB.

B dbopmyne (7.45) 3HaK «ILTIOC» MPUHHMAIOT
MpU CXXUMAIOLLEN, a 3HAK «MMHYC» — MPH pacTd-
TMBAIOUIEN MPOLOJIBLHON CHIIE.

7.3.13 XKecTkocTb U3rnbaeMbIX Xene300eTOHHbIX
3JIEMEHTOB IOITYCKAETCS ONPENESISTh 10 GOpMyne

D= Es,redAsz (hO—xm)’ (7'46)

TAe Z — DpacCTOsSIHME OT LIEHTPA TSDKECTH pacTs-
HYTOI apMaTypbl 10 TOYKH NpUIOXKE-
HUS PaBHONEHCTBYIOLEH YCUIHA B CXKa-
TOI1 30HE.
Ins 31eMeHTOB NPSIMOYTONILHOFO CEYEHUS TIPH
OTCyTCTBUM (MnM 6e3 yyeTa) cxXaToil apMartypsl
3Ha4YeHUe z Onpenensior no dbopmyne

2=ty =3 %, (7.47)

st 31eMeHTOB MPSAMOYIONbLHOrO, TaBPOBOrO
(C MosKOI B CXXAaTOM 30HE) U ABYTABPOBOTrO TIOMNe-
PEYHbIX CeyeHUil 3HaYyeHWe Z NOMYCKAETCs Npu-
HUMAaTb paBHbiM 0.8/,

7.3.14 3nauyeHus x03¢bHIIMEHTOB NPUBENEHHS
apMaTypbl K 0eTOHY NPHUHUMAIOT PaBHBIMU:

IUISL CKATOH apMarypbl

E

S

G‘Sl = Eb_,-ed ’ (748)

IUISL PACTAHYTOH apMaTypbl

E

s red

Ay = .
2 Eb.red

(7.49)
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MpUBEAEHHBIH MOnyNb AedopMaluu
cxaroro 6eToHa, onpeaensieMblit 10
¢dopmyne (5.9), npu HENPOHOIKHU-
TENBHOM M HPONOIKUTENILHOM Jeii-
CTBUHM Harpy3Kku;

— TpUBeAEHHBIH MOOYNb AeopMaLuy
PACTSIHYTOH apMaTypbl, onpenense-
MBI C YYETOM BJIMSIHUS paboThl pac-
TSHYTOro GeTOHa MeXny TpelHHaAMH
1o ¢opmyne

rae Eb,m, —

E

's,red

E

s

E

sred = (7.50)
3HaveHus: KO3QGUUUEHTA , ONIPENENISIOT 1Mo
dopmyne (7.22).

HonyckaeTcs MpUHUMATh Y, = | M creaosa-
TENBHO 0., = o, IIpu 3TOM, ecnu ycnosue (7.24)
He YIOBJIETBOPSETCS, pacyeT HMPOU3BOAAT C Yue-
ToM Koa(hduLMeHTa y, o dopmyne (7.23).

7.3.15 TIporubsl Xene306eTOHHBIX IEMEHTOB
MOXHO OTpeleNars o oflMM MnpaBuiaM CTpOU-
TENbHOM MEXAHHKH C UCTIONIb30BAHUEM BMECTO KPH-

1
BH3HBbI 7 HEMOCPENCTBEHHO HW3rMOGHDBIX XeCTKOCT-

HBIX XapaKkTepucTukK D nyTeM 3aMeHbl YIIPYTUX U3-
IMOHBIX XapaKTepUCTUK EJ B pacyeTHbIX 3aBUCHMO-
CTAX Ha YKa3aHHbIE XapaKTepUCTHKU D, BbIYUCAsie-
Mble N0 opMynaM, npuBeAeHHBIM B 7.3.9 1 7.3.13.

Ilpy COBMECTHOM NEHCTBMU KPAaTKOBPEMEHHOM
A AIMTENBHOM HArpy30K NOAHBIA IIPOTHO 37eMeH-
TOB 6€3 TPEIVH U C TPELMHAMU B PACTSIHYTOM 30HE
OMpee/sioT NyTeM CyMMMpPOBaHHMA Nporu6oB oT
COOTBETCTBYIOLLMX HArpy30K 110 aHAJIOTHM C CYMMH-
pOBaHUEM KPHMBU3HBHI corfacHo 7.3.8, mpuHHMas
JKECTKOCTHBIE XapakTepUCTUKU [ B 3aBUCHMOCTH OT
YKa3aHHOH B 3TOM IYHKTE NMPUHSATOM IMPOROIKH-
TeJIbHOCTH ACHCTBMSI pacCMaTpUBaeMOil Harpy3Kku.

HonyckaeTcs npu onpeaeneHuH XKeCcTKOCTHBIX
XapakTepuUCTHK D 3NIEMEHTOB C TPELUMHAMU B pac-
TAHYTOW 30HE NPUHUMATL Ko3bduuuenT y, = 1. B
3TOM CJIyyae MpH COBMECTHOM AEHCTBUH KPAaTKOB-
PEMEHHONH W IIMTENILHON Harpy3oK MOMHEIH [po-
MO 2/IEMEHTOB C TPEIUMHAMHK ONPENENSIOT IyTeM
CYMMHPOBaHHsl NPOru6OB OT HEMPOAOJDKUTEIBHO-
ro AeHCTBHS KPaTKOBPEMEHHOH Harpy3Kku M OT [po-
NOJDKUTESIbHOTO NeHCTBHA [UTUTENbHON HArpy3ku ¢
YYETOM COOTBETCTBYIOLIMX 3HAYEHHI XXECTKOCTHBIX
XapakTepUCTHK D, T.e. NoN06HO TOMY, KaK 3TO NIPH-
HATO LU14 21EMEHTOB 0€3 TpelrH.

Onpenenenne KpHBH3HDI
KeJe300eTOHHBIX 3J1eMEHTOB
HA OCHOBe HeJHHelinoi nedropMaLHOHHON MoaeaH

7.3.16 TlonHyi0 KPUBU3HY XeNe300eTOHHBIX
3JIEMEHTOB Ha yyacTkax 6e3 TpelrH B pacTAHYTOH
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30He ceyeHUs onpenensior no ¢opmyne (7.28), a
Ha Y4JacTKax ¢ TPELIMHAMK B PACTAHYTOH 30HE ce-
yeHHs — o (opmye (7.29).

3HayeHHs KPUBU3HBI, BXoAdllne B (HOPMYbI
(7.28) u (7.29), ompenensior U3 pelueHUs CUCTe-
MBI ypaBHeHuil (6.36)—(6.40). ITpu aToM 151 sne-
MEHTOB C HOPMJTbHBIMK TPELIMHAMHU B PACTAHY-
TOH 30He HamnpsXeHHE B apMatype, Iepecekaio-
uiei TpeLHBI, ONpenensioT no dhopmye

Es.v €.

_Le'gty
5 vy (7.51)

rae
1
Vg =

1+0,8-%% (7.52)

Esj
3nech €, — OTHOCHTENbHAs AeOpMALUs pac-

TSHYTOM apMaTypbl B CEYEHHUH C
TpelLMHO cpa3y mocie o6pa3oBa-
HMSI HOPMaJbHBIX TPELIUH;

€; — YCPENHEHHas OTHOCHTE/bHas Je-
¢dopmMalrst pacTAHYTOH apMaTyphl,
rmepeceKaloueil TpelMHbl, B pac-
CMaTpMBaeMON CTanMu pacyeTa.

ITpu onpeneneHH KPUBU3HBI OT HETIPOXO/DKHU-
TENbHOIO AEMCTBUS HArpy3KU B pacyeTe KCIOJb3Y-
10T AMarpaMMbl KpaTKOBpEMEHHOTO JedopMUpOBa-
HUS CXKATOro U pacTIHyToro 6eToHa, a rnpu onpene-
JICHUM KPUBU3HBI OT ITPOAOJLKMTEBHOIO AEHCTBHA
Harpy3K — JHarpaMMbl AJIUTENBHOTO JIehOpMUpO-
BaHUsI GETOHA C paCUeTHHIMH XapaKTePHUCTUKAMU ISt
TIpeAeNbHBIX COCTOSTHHIA BTOPO# TPYIIIIBI.

Jnst yacTHBIX CilyyaeB eMCTBUS BHEIIHEH Ha-
rpy3Kku (M3rud B ABYX IJIOCKOCTSX, M3rKd B Iioc-
KOCTH OCH CUMMETPHH TOTIEPEYHOTO CEYEHHM S 3N1e~
MEHTa ¥ T.N.) KPHBU3HBI, BXOASLHE B (HPOPMYIBI
(7.28) u (7.29), onpeneysitoT U3 PEMICHUS CUCTEM
ypaBHEHHUIH, yKa3aHHHIX B 6.2.27—6.2.29.

8 KOHCTPYKTHUBHBIE TPEBOBAHUSA
8.1 OBIIUE ITOJOXEHUA

8.1.1 Ina obecrieueHus Hecyuei cnocobHoc-
TH, NPUTOAHOCTH K HOPMAJIbHOM 3KCITyaTaluu U
JONTOBEYHOCTH OETOHHBIX M X€Jie300eTOHHBIX KOH-~
CTPYKLMIA NMOMMMO Tpe©oBaHUii, ONMpeacasieMBbIX
pacyeToM, C/ieAyeT BBIIIONHATbh KOHCTPYKTHBHbBIE
TpeboBaHUs:

- IO reOMeTPpUYECKHM pa3MepaM 3JIEMEHTOB
KOHCTPYKUMIA;

- [10 ApMHPOBAHUIO (COAEPXAHHUIO U pacnoso-
>KEHMIO apMaTypbl, TONIUMHE 3alliIMTHOTO ciog be-
TOHA, aHKEPOBKE U COEJIMHEHHUSAM apMaTyphl);
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- 1O 3allUTe KOHCTPYKLUI OT Hebnaronpusr-
HOro BAMSHHS BO3AEUCTBUI Cpelbl.

8.2 TEOMETPUYECKHUE PA3MEPBI KOHCTPYKIIUN

8.2.1 MuHHMMaNbHEIE TEOMETPUUECKHE pa3Me-
pbl CCUCHMH KOHCTPYKLMI cnefyeT HasHayaTh Ta-
KHUMH, YTOOBI 00ecnieuuBaThb:

- BO3MOXHOCTb HaIJIEXALUEro pa3sMelleHHUs
apMaTypbl (PacCTOSIHUSI MEXIY CTEpXHSMHU, 3a-
LUIMTHBIH CJI0H OeTOoHA ¥ T.A.), €€ AHKEPOBKU H
COBMECTHOM paboThl C 6ETOHOM;

- 1OCTAaTOYHYO XXECTKOCTb KOHCTPYKLMH;

- HEOOXONUMYIO OTHECTOHKOCTh, BOAOHEIPO-
HMLAEMOCTb KOHCTPYKIIMi, TEIUIO- U 3BYKOM3O-
JISILUIO, KOPPO3UOHHYIO CTOMKOCTb, palUallMOH-
HYIO 3alUTY Y T.II.;

- BO3MOXHOCTb Kau€CTBEHHOIO U3roTOBJIEHMS
npu 6eTOHHPOBAaHMU KOHCTPYKLMHA.

8.2.2 Pa3Mepn! ceyeHU BHELIEHTPECHHO CXa-
THIX 3JEMEHTOB IS O0ECIEUeHUsI UX XECTKOCTH
PEeKOMEHOYeTCsl MPUHUMATh TAaKUMH, 4TOOBl UX

[/
THOKOCTh TO B N000OM HAampaBI€HUM HE MPEBbI-

nIana:
200 — nnd xxene300eTOHHBIX JIEMEHTOB,
120 — 114 KOJIOHH, ABNSIOLUMXCS DEMEH -
TaMU 30aHHUIA;
90 — 1A GETOHHBIX JIEMEHTOB.

8.2.3 B KOHCTPYKUMSX 31aHUI K COOPYXEHUI
clieayeT MpeayCMaTpHBaTh UX pa3pe3Ky MOCTOAH-
HBIMHY ¥ BPEMEHHBIMM TEMIIEPATYPHO-YCAAOYHbI-
MH IHIBAMM, PACCTOSTHUS MEXAY KOTOPDHIMH Ha-
3HAYal0T B 3aBUCHUMOCTH OT KJIMMAaTUYECKUX YC-
JIOBUI, KOHCTPYKTUBHBIX OCOOEHHOCTEH COOpY-
XeHUH, TOCJIeNOBAaTEIbHOCTH IIPOM3BOACTBA pa-
0ot M T.IL

Ilpu HepaBHOMepHOI ocanke (QyHRAMEHTOB
cJjienyeT NMpeAyCMaTpMBaTh pasfcjieHue KOHCTPYK-
Mt OCAIOYHBIMH LLIBAMH.

8.3 APMUPOBAHUE
3amuTHLIA cioi OeTona

8.3.1 ApMartypa, pacnonoxeHHasi BHYTPH ce-
YeHus1 KOHCTPYKUMH, AO/KHA MMETh 3al(UTHBIA
cnoii 6eToHa (pacCTOsIHHE OT MOBEPXHOCTH apMa-
TypBl 10 COOTBETCTBYIOILEH IPaHU KOHCTPYKLIMIA),
4yToOBI OOECTIEeYUBATD:

- COBMECTHYIO paboTy apMaTyph! ¢ 6ETOHOM;

- aHKEPOBKY apMaTypbl B 6€TOHE M BO3MOX-
HOCTB YCTPOIACTBa CTHIKOB apMaTypHBIX 3JIEMEHTOB;

- COXpaHHOCTBb apMATYPBl OT BO3ICHUCTBUI OK-
pyxaioufei cpeapl (B TOM Yucie IPU HATMYUH ar-
PEeCCHBHBIX BO3ACHCTBUN);

- OTHECTOMKOCTb U OTHECOXPAHHOCTb.



8.3.2 TonuuHy 3aIMTHOrO Cj1og GETOHA Ha-
3HavaloT ucxoast u3 Tpebosanuii 8.3.1 ¢ yyetom
TUNA KOHCTPYKUKI, POAH apMaTypbl B KOHCTPYK-
uusx (rmpoaonsHasi pabouyasi, nmonepeyHas, pac-
npesenuTeabHass, KOHCTPYKTUBHAsI apMaTypa),
YCIIOBUI OKPYXAIOLlEeil Cpeabl M AMaMeTpa apMa-
TYpbL.

MuHUMaNBHbBIE 3HAYEHHUA TOJLLMHbI COs Oe-
TOHa paboueit apMaTypbl cneayeT NpUHKMATh MO
Tabnuue 8.1.

Tadonuua 8.1

TomunHa
3ILHTHOTO CNOA
BGeToHa, MM,
He MeHee

¥cnoBHs axcnayatauim
KOHCTPYKLHIT 3JaHHIt

I. B 33KpbIThIX MOMEILEHHSX TPU HOP- 20
MaTBHOM M MOHWXKEHHOI BJ1aXXHO-
CTH

2. B 3aKpbIThIX NOMeLLEHUAX MPH §10- 25
BBILUCHHOH BNAaXHOCTH (TIPU OTCYT-
CTBHH JOTNIONHHUTENBbHBIX 3aLLIMTHBIX
MEPOINPUATHI)

3. Ha oTkpbITOM BO3ayXe (IIpH OTCYT- 30
CTBUM HOMOMHUTENBHBIX 3aLMTHBIX
MEPOTPUATHI)

4. B rpyHTe (IIpH OTCYTCTBUH AONON- 40
HMTEbHBIX 3aLUMTHBIX MEPOTIPHUS-
THit), B dyHIaMeHTax MpH Halu-
Yy 6ETOHHOI MONTOTOBKH

Insi cCOOpHBIX 3JIEMEHTOB MUHUMAJIbHBIE 3HA-
YeHusi TOJILLAHBI 3alUMTHOrO cnost 6etoHa pabo-
yelt apMaTyphl, yKasaHHble B Tabnuie 8.1, yMeHb-
LIAIOT Ha 5 MM.

st KOHCTPpYKTUBHOM apMatypbl MUHUMaJlb-
Hbl€ 3HAYEHUS TONLIMHBI 3aLLLUTHOTO cJiost 6eToHa
NMPMHUMAIOT HA 5 MM MEHbILE NO CPAaBHEHMIO C
TpebyeMbiMU 11 paboueit apMaTyphl.

Bo Bcex cnyyasx TOJILLMHY 3allUTHOIO CJOS
GeTOHa cnenyeT TaKXKe NPUHUMATL He MeHee nua-
MeTpa CTEPXHS apMaTyphl.

MuuuManbHbie PacCTORHUS
MEXIY CTePKHAMA APMATYPbI

8.3.3 MunuMaIbHble paCCTOSHUS B CBETY MEX-

Ay CTEPXKHAMM apMaTypbl CAEAYET IPUHUMATD Ta-
KUMM, 4TOOBl 00ecrnedyuTb COBMECTHYIO paboTy
apMarypbl ¢ 66TOHOM U Ka4yeCTBEHHOE M3rOTOBJIE-
HUE KOHCTPYKLMIA, CBA3AHHOE C YK/IAAKOW M YII-
JIOTHEHUEM OETOHHON CMECH, HO HE MEHEe Hau-
COMNbLLIErO AHAMETPA CTEPXKHSI, a TAKXKE HE MEHee:
25 MM — NpPH rOPU3OHTAILHOM MAM Ha-
KJIOHHOM TOJIOXEHHMM CTEPXKHEH
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npy GETOHMPOBaAHUM ST HUX-
Heil apMaTypbl, pacTioi0XKEeHHOH
B OAMH WU ABa pANa;
30 MM — TO Xe, I BepXHeit apMaTyphbl;
50 MM — TO Xe, NpH PacCHONOXKEHUU HIK-
Hell apMmaTypbl 6onee yeM B IBa
psaaa (KpoMe CTepXHeH IBYyX
HMXKHUX PAAOB), a TakXke MpH
BEPTHKAIBHOM TOJIOXEHHH CTEP-
XXHei Mpu GeTOHHPOBAHMH.
T1pu cTecHeHHBIX YCIOBUSX AOMYCKAeTC pac-
nosaraTb CTEpXHHU rpymnnaMu — nyuykamu (6e3 3a-
30pa Mexxay HUMH). [Ipy 3TOM pacCTOSIHMSI B CBETY
MEXAY My4YKaMu NOJKHBI OBITh TAKXKE HE MEHee
APUBEAEHHOTO AXaMETpa CTEPXHS, IKBUBANEHT-
HOTO MO MUIOLIAAK CEYEHUS MTY4Ka apMaTypbl, IIPH-
HUMaEeMOTO paBHBIM:

n
_ 2
ds,red = sti ’
1

rae d; — AWaMEeTp OIHOTO CTEPXHS B MyuKe;
n — YKCJIO CTepXHel B myuke.

IIponosbHOE apMHpOBaHHE

8.3.4 B xxene306eTOHHBIX ieMEHTaX [NOLIAMb
CeYE€HUs] NMPONOJNBHON pacTAHYTOI apMaTypshl, a
TAaKXE CXKaToM, ecJIM OHa TpedyeTcsl 1o pacyeTy, B
MpONEHTaX IUIOLIAAU CEYeHHUS OeTOHa, pPaBHOI
MPOU3BEJEHUIO UIMPUHBI NPSMOYTOJILHOIO Cevue-
HUS MO0 UWIMPUHE pebpa TaBpOBOTO (ABYTaBpO-
BOr0) CeYeHHs Ha pabouyio BLICOTY CE€YEeHHH,

A 100 %
bh, © cremyeT NPUHUMATb HE MEHee:

s =

0,1 % — B usrubaembiX, BHELEHTPEHHO
PACTSIHYTBIX 3JIEMEHTAaX U BHeE-
HEHTPEHHO CXAaTbIX 3JIEMEHTAX

/
NpY ru6KOCTH T‘,) <17 (ans nps-

/
MOYTONbHbBIX CeYeHU I li <5);
d

0,25 % — BO BHEUEHTPEHHO CXAThbIX 3JiE-

/
MEHTax MpU IMOKOCTH —I(,l > 87

(g MpAMOYrONBHBIX CeveHUi

I}
0 .
LUISL TIPOMEXYTOUHBIX 3HAUEHUI

TUOKOCTH 3/IEMEHTOB 3HAYEHHE L

OIPEACSIOT [0 UHTEPITOALMH,

B anemMeHTax ¢ npomonsHOU apMmartypoil, pac-
MOJIOXKEHHOH PaBHOMEPHO MO KOHTYPY CeyeHus,
a TaKXKe B LEHTPAJbHO-PACTIHYTHIX 3JIEMEHTAX
MMHUMAaIbHYIO JIOLIANb CEYEHUS BCEil TTPOAOIb-
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HOW apMaTyphl c/ieyeT NMPUHUMATDb BABOE GOJblLE
YKa3aHHBIX BbILIE 3HAYEHUNA U OTHOCUTH UX K NOJ-
HOM IUTOILAAU ceveHust OeToHa.

8.3.5 B GETOHHBIX KOHCTPYKUHUAX ClEAYET [1pe-
IyCMaTpUBaTbh KOHCTPYKTHBHOE apMUPOBaHHE:

- B MeCTax pe3KOro U3MeHEeHHUs pa3MepoB Ce-
YEHUs INEMEHTOB,

- B OETOHHBIX CTEHAX TOA U Hajl FIpoeMaMH;

- BO BHELIEHTPEHHO CXATbIX 3/IEMEHTaX, pac-
CYUTBHIBAEMBIX MO MPOYHOCTU 6e3 yyeTa paGOTHI
pacTsiHyToro GeToHa, y rpaHeif, rae BO3IHUKAIOT
pacTArMBalOUIME HANPSDKCHUS; NIPU 3TOM KO3-
GUUKEHT apMUPOBAaHKS i, IPUHUMAIOT He MeHee
0,025 %.

8.3.6 B xene306eTOHHBIX JIMHEHHBIX KOHCTPYK-

HUSIX U IIATAX HAMOOJbLUIME pACCTOSHMSA MEXny -

OCAMU CTEpXKHEH NPOJONBHON apmatypbl, obec-
neuyupamouue 3¢pdeKTUBHOE BOBJICYECHUE B
paboTy OeToHa, pABHOMEPHOE pacripelesicHie Ha-
NpsiKEeHUH U aedopMalMii, a TaKKe OorpaHUMEHUe
WIMPHHBI PACKPBITUS TPEILIMH MEXAY CTEPXHAMH
apMaTypbl, J1OXHBI ObITh He OoJee:

B XXeJie300eTOHHBIX 6anKkax ¥ TUIUTaXx:

200 MM — TIpH BBICOTE MOMEPEYHOIO Ceye-
HuA h < 150 mMM;

1,5/ 1 400 MM — TIpH BBICOTE TONEPEYHO-
ro ceyeHusa 4 > 150 mm;

B X€J1€300€TOHHBIX KOJIOHHAX:

400 MM — B HanpaBl€HUH, TIEPHIECHAUKY-
JIIPHOM TUIOCKOCTH M3ruoa; )
500 MM — B HanpaBlE€HHHU TUIOCKOCTH W3-
ruba. :

B xene306eTOHHBIX CTEHAX PACCTOSHMS MEXIY
CTEPXHSAMH BEPTUKAJIBHOH apMaTypsl MpUHHUMA-
10T He Gonee 27 u 400 MM (7 — TOJILIMHA CTEHBI), A
FOPM30HTaNbHOM — He Gonee 400 mm.

8.3.7 B 6ankax u peGpax nimpuHoii 6osee 150 Mm
YUCNO MPOAOJBHBIX PAGOYUX PACTAHYTHIX CTEPXK-
Helt B NONEepPeYHOM CeYEeHUU OOJDKHO OBITh HE Me-
nee aAByX. [Ipu umpune snemMeHTa 150 MM U1 MeHee
JOMYCKAETCs YCTaHABAMBAaTh B [IONEPEYHOM Ceye-
HUM OAUH MPOLOJIbHBIA CTEPXKEHD.

8.3.8 B 6ankax 10 onopsl CjleAyeT JOBOHUTH
CTepKHU MpOAOAbHOI pabodeli apmMaTyphl ¢ nio-
LIabI0 CEYEHUSI HEe MEHee l/2 nnoLagM ce4eHus
CTEPXHEH B NMPOJETE U HE MEHEE OBYX CTePXHe.

B nnntax 10 onopsl ClefyeT A0BOAUTH CTEPXK-
HU NIpONOAbHOM paboyeil apMaTypbl HA | M LIM-
PHHbI TUIMTBI C [LIOLIAABIO CEYEeHHsI He MeHee !/,
MIOLaAH CeUeHMst cTepXHeill Ha | M LIUMPHHBE
MIKTHI B IPOJETE.

ITonepeynoe apMuUpoBaHue

8.3.9 llonepeunyio apMaTypy cieiayeT YCTaHaB-
JIMBATb HCXOAS M3 pacyeTa Ha BOCTIpUSITUE YCHU-
NUii, a TAKXKE C UEBI OFPAHUYCHHUS Pa3BHTUS
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TpELIUH, YAEPXaHUSl MPOMAOJbHBIX CTEpXHEH B
MPOEKTHOM NMOJIOXEHUH M 3aKpeIieHUs UX ot 60-
KOBOTO BBITYYHBAHUS B JII0O0M HampaBJIeHUMU.

[onepexuHy1o apMaTypy YCTAaHABAKMBAIOT ¥ BCEX
TOBEPXHOCTEI Xene300€TOHHbBIX 91EMEHTOB, BOIKH-
31 KOTOPBIX CTABHUTCSA NMPOAOJAbHASA apMaTypa.

8.3.10 {uamerp monepeyHoOi apMaTtypsl (Xo-
MYTOB) B BA3aHBIX KapKacaX BHELIEHTPEHHO CXa-
THIX 3JIEMCHTOB NMPUHUMAIOT He MeHee 0,25 Hau-
fosblLIEro AMAaMETpa MPOAO/IbHOM apMaTyphl H He
MeHee 6 MM.

JduameTp nonepe4yHoit apMarypbl B BA3aHBIX
KapKacax H3rubaeMbIX 3JIeMEHTOB MPUHUMAIOT He
MeHee 6 MM.

B cBapHBIX KapKacax JUaMeTp NONepevyHOoi ap-
MaTypbl IPUHUMAIOT HE MEHee AMaMeTpa, YCTa-
HaBJIMBAEMOTO M3 YCJIOBUSI CBApKH C HAUOONbILKMM
JAUAMETPOM MPOAOJLHOKM apMaTyphbl.

8.3.11 B xene306eTOHHBIX 3/IEMEHTaX, B KOTO-
PpbIX MONEPeYHasi CHJIa Mo pacyeTy He MOXeT ObITh
BOCIIPMHSTA TOJBKO OETOHOM, CJIeAyeT NpeaycMar-
pHBaTh YCTAHOBKY MOTIEPEYHOi apMaTyphbl ' Lia-
roM He Gonee 0,54, u He 6onee 300 MM,

B cIUIOLLHBIX KTAaX, a TAKXKE B YacTopeOpuc-
THIX TUMTaX BbICOTOH MeHee 300 MM H B Oankax
(pebpax) BbicOTON MeHee 150 MM Ha y4yacTke 3Je-
MEHTa, IlI€ NoMepeyHas CUa Mo pacyeTy BOCIpH-
HUMaeTcsi TONbKO OETOHOM, MOMEpeyHylo apMa-
TYPY MOXHO HE YCTaHABNUBATD.

B Gasnxax u pedpax Beicoroit 150 MM u Gonee, a
TaKXKe B 4acTOpeOPHUCTHIX IIUTax BeICOTOM 300 MM
U BoJiee, Ha y4acTKax 3JieMeHTa, r1e MonepeyHas
CHMA MO pacyeTy BOCIIPHHUMAETCS TONBKO OeTto-
HOM, CleayeT TIpenycMaTpUBaTh YCTAHOBKY MOIle-
peqHo# apmarypsl ¢ warom He G6onee 0,754, U He
6onee 500 mM.

8.3.12 Bo BHEIIEHTPEHHO CXKaThIX JMHEHHbIX
3NeMEeHTaX, a TAaKXe B U3rubaeMbIX 37IEeMEHTaX NpU
HaJIMYMH HEOOXOAMMOI MO pacueTy CXaTo# Mmpo-
IOONBHOM apMaTypbl C LENBIO NPEAOTBPALLIEHUS BbI-
My4UMBaHHUs NPOAONALHON apMaTypHl CJeAyeT ycTa-
HaBJIMBATh MOTEPEYHYIO apMaTypy C I[HATOM He
6onee 154 u e 6onee 500 mMm (d — nuameTp cxa-
TOM NMpPOAOJLHON apMaTyphl).

Ecau mnomianb ceYeHUsl CKAToOH MPOAOIAbHOU
apMaTtypbl, YCTaHaBIMBaeMOil y ONHOIt U3 rpaHeit
aneMeHTa, Gonee 1,5 %, nonepeyHyio apmarypy
cheayeT ycTaHaBAMBaThb ¢ wiaroM He Gonee 104 u
He Gonee 300 mMMm.

8.3.13 KoHcTpykuust XOMYTOB (I1ONepeyHbIX
CTEP>XHEH) BO BHELEHTPEHHO CXATbIX JIMHEMHbIX
3jIEMEHTAaX MO/MKHa ObITh TaKOi, YTOOBI MPOAOIb-
Hble CTEpXHH (MO KpalHeH Mepe 4yepe3 OOMH)
pacrio;araluch B MecTax rnepernGoB, a 3TH rnepe-
rubbl — Ha paccToaHUU He 6onee 400 MM IO LK~
pune rpadu. [1pu wupuxe rpanu He Gonee 400 MM
W 4MCNe MPOAOJbHbBIX CTEPXKHEN y 9TOM rpaHu He



6oJiee YeThIpeX NOMYCKAETCS OXBAT BCEX MPOIOJib-
HBIX CTEPXHER OIHUM XOMYTOM.

8.3.14 B snemeHTax, Ha KOTOpbIE AEIICTBYIOT
KpYTsSiLIME MOMEHTBHI, MOMepeyHas apMarypa (xo-
MYTbI) [0/XHa 00pa30BbIBaTh 3AMKHYTHIH KOHTYD.

8.3.15 lNonepeyHyro apMaTypy B IUIUTAX B 30HE
NPOAABIMBAHMS B HAIIPABICHWH, NEPIICHAUKYJISP-
HOM CTOpOHaM pPacC4yeTHOro KOHTypa, YCTAaHABIU-
BAIOT C aroM He Gonee !/; iy u He Gostee 300 Mu.
CTtepxHnHu, Onrxaiiline K KOHTYPY rpy30BOIt IUIO-
Ltaau, pacronaraiot ne 6nuxe hy/3 u He nanee
hy/2 o1 3toro xontypa. I1pu 3TOM WKMpPUHA 30HBI
TOCTAHOBKH TIONEpeyuHoit apMaTypbl (OT KOHTYpa
IPY30BO¥i ILIOLIAAM) JOMXHA OBITh HE MeHee l/Jzo.

PaccTosHUA MeX1y CTEPXHAMH [OTepeyHoit
apMaTyphl B HarpaBAeHHU, Napa/UIEIbHOM CTOPO-
HaM pPAacCYETHOrO KOHTYpa, NPHUHMMAIOT He boJee
!/, JUTHHBI COOTBETCTBYIOLUEH CTOPOHBI PACYETHO-
ro KOHTypa.

8.3.16 PacueTHy0 nonepeyHyl0 apMatypy B
BUAE CETOK KOCBEHHOIO apMUPOBaHUS MPU MECT-
HOM CXaTMH (CMSITHM) PacnoaaraloT B Npeaenax
pacueTHo# niowanu 4, . (6.2.43). I'pu pacriono-
XKEHUH FPY30BOM IUJIOLIANM Y Kpast NIEMEHTA CeT-
KM KOCBEHHOTO apMHpOBaHMUA pacrnojaraloT 1o
TIoIAaAM ¢ pasMepamMu B KaXAOM HarpaBJieHHH
He MEHee CYMMBbI JIByX B3aUMHO MEPNEHINKYSAp-
HbIX CTOPOH Ipy30BOii ruomaau (pucyHok 6.11).

Tlo rnyGuHe ceTKK pacnonaraior:

- IpH TOJLIMHE 3JIeMEHTA OoJiee YABOEHHOIO
Gonbllero pa3Mepa rpy30BOi IUIOiANH — B Ipe-
Ziefax YABOEHHOTO pa3Mepa rpy30Boii IIOLIanu;

- MMpU TOJILIHMHE NIEMEHTA MEHEe YABOCHHOTO
6onbluero pasmMepa rpy3oBoil miolaay — B npe-
Aenax TOJLUIMHBI JIEMECHTA.

8.3.17 IlonepeyHas apmarypa, MpeayCMOTpEH-
Has [UIsl BOCIIPHSTHS MOMEPEYHBIX CHJI M KPYTALAX
MOMEHTOB, a TAKKE YYUTbIBAeMasi NIpU pacuere Ha
MPOHAB/MBAHME, NOKHA MMETh HANEXHYIO aHKe-
POBKY MO KOHLIaM NYTEM NPUBAPKH MJIM OXBAaTa ITPO-
JIO/IBHOI apMaTypbl, 0GeCIeYMBalOLLYIO PABHOIIPOY-
HOCTb COEAWHEHWH U NMONEPEYHON apMaTyphbl.

AHKepoBKa apMaTypbi

8.3.18 AnkepoBKy apMaTYphl OCYLLECTBIISIOT O~
HUM 13 C/1eAYIOLIHX CTIOCOO0B UK UX COYETAHUEM:

- B BUIE NPSIMOTO OKOHYAHHUSA CTEPXHSA (nps-
Masl aHKEpOBKa);

- ¢ 3arubom Ha KOHUE CTEPXKHA B BUIAE KPIO-
Ka, oTruda (Jlanku) WiM MeTIH;

- C MPWBapKOi WM YCTAHOBKOMN MOMNEPEYHBIX
CTEPXHEH;

- C IPUMEHEHUEM CMELMATIBHBIX aHKEPHBIX YC-
TPONCTB Ha KOHLIE CTEPXXHS.

8.3.19 TpsiMyro aHKEPOBKY M aHKEPOBKY C Jiar-
KaMHM AOMYCKAETCsl IIPUMEHSITb TOJAbKO U1 apMa-
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TYpbI rieproauyeckoro npoduns. i pacTaHyThIX
INaNKUX CTePXKHE CrelyeT npelycMaTpUBaTh KpIo-
KM, TNETAM, [PUBAPEHHbIEC MOMEPEYHBIE CTEPXHUA
MJIY CIieUHalibHbIe aHKePHbIE YCTPOICTBA.

Jlanku, KpIOKH U METIU HE PEKOMEHIYETCS
NIPUMEHSITh A1 aHKEPOBKY CXKATON apMaTypsl, 3a
HCKJTIOYEHHEM INIaAKOW apMaTypel, KOTOpas MO-
JKET MOoABEPraTrbCs PacTSHKEHUIO TIPpU HEKOTOPBIX
BO3MOKHBIX COYETAHUAX HArpy3KU.

8.3.20 Ipu pacueTe ANHHBI AHKEPOBKU apMa-
TYpHI ClieyeT yYUTbIBATh CIIOCOD aHKEPOBKU, KIIacc
apMaTypsl 4 €€ npodunb, AMaMETP apMaTyphl,
NMPOYHOCTh OETOHA U €ro HarnpsDKEHHOE COCTOsAA-
HUE B 30HE aHKEPOBKH, KOHCTPYKTHBHOE pellie-
HUE 3JIEMEHTA B 30HE aHKEPOBKM (HAJIMYHE IOTIe-
PeYHOit apMaTyphl, NOJNIOXEHUE CTEPXHEN B ceye-
HHMY JIEMEHTA U Ap.).

8.3.21 ba3oByi0 (OCHOBHYIO) JUTHHY aHKEPOB-
KU, HeOOXONUMYIO ISl iepeadyy yCWIHusl B apMa-
TYp€ C MOJHBIM PACYCTHHIM 3HAYCHNEM COIIPOTHB-
neHus R Ha 6eToH, omnpenensior no dopmye

R.A
/ an = _=F—S_’ 8.1
0 Rbondus ( )

rae A, u 4, — COOTBETCTBEHHO IUIOLLAb [TONepey-
HOIro Ce4YeHHUs] aHKepyeMoro Crep-
)KHS1 apMaTyphbl U IIEPUMETD €T0 ce-
YEHUS, ONpenendeMbic 10 HOMH-
HaJILHOMY IMaMeTpy CTEPXHS;
R,,,s — DacueTHOE CONPOTURICHUE CLICTIE-
HMS apMaTypbl ¢ 66TOHOM, NPUHH-
MaeMoe paBHOMEPHO paclpexesieH-
HBIM [0 JVIMHE aHKEPOBKU U OMpe-
aengeMoe 1o dopmye

Riona = MMy Ry (8.2)

agece R, — pacyeTHOE COMpPOTHBIEHHE GeTOHa
OCEBOMY PACTSXECHHUIO;
M, — K03 puUUMEHT, YYHTBIBAIOLM A
BJIMSIHME BUJAA MOBEPXHOCTU apMa-
Typbl, IPUHUMAEMBIA PaBHBIM:
1,5 — nndg rmankoit apMartyphi;
2 — 1as xonoxHoaeGopMUpo-
BaHHOH apMaTypbl IepUoANYeC-
Koro npoduns;
2,5 — nns ropsyexkataHo# W
TepMOMeXaHH4YeCKH 00paboTaH-
HOH apMaTypbl IEpUOLUYECKO-
ro npodguns;
N, — KO3GOULUUEHT, YYUTBIBAIOIIHH
BAUSHUE pa3Mepa AUaMeTpa apMa-
TYpbl, IPUHUMAEMbIIl PABHBIM:
1,0 — npu auameTpe apMaTyphl
d <32 mM;
0,9 — npu nuamerpe apMaTypbl
36 1 40 MMm. '
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8.3.22 Tpebyemyto pacHETHYIO [IUTMHY aHKEPOB-
KU apMaTyphbl C Y4€TOM KOHCTPYKTMBHOTO peliie-
HUS 2EMEHTa B 30HE aHKEPOBKU OMNpPENENSIOT 110
dopmyne

A
lan = 0‘!0 n s.cal , 8 3
s “A-s,q’—- (8.3)
rae ly..n — 0a30Basg LMHA aHKEPOBKH, OMpe-
nensieMas no dopmyne (8.1);
A cap Ao — TUIOWANK MONEPEYHOTO CEUEHUS

apMaTypel, COOTBETCTBEHHO Tpe-
OyeMasi no pacuety ¥ (hakTuyec-
KU YCTaHOBJIEHHas;
o — KO3POULIMEHT, YUUTHIBAIOLIUIA BIU-
sHUe Ha MJIMHY aHKEPOBKM HAMpsI-
JXKEHHOro COCTOsSIHMSI OeToHa M ap-
MaTypbl ¥ KOHCTPYKTUBHOTO pellie-
HHUSA DJIEMEHTA B 30HE aHKEPOBKH.

IIpy aHKEpOBKE CTEPXKHEH MEPHONUYECKOrO
npoduas ¢ MpIMbBIMH KOHUAMHM (rpsMasi aHKe-
POBKa) WIHM [JIAAKOH apMaTyphbl C KPIOKaMH HIIH
neTnAMU 6e3 JOIOJHUTEBHbIX aHKEPYIOILUX YCT-
POMCTB 14 PACTSIHYTbIX CTEPXHEH MPUHUMAIOT O =
= 1,0, a ang cxateix — o= 0,75.

Jlonyckaercss yMEHBIIATh JUIMHY aHKEPOBKH B
3aBHCUMOCTH OT KOJIMYECTBa M AMaMeTpa IIomne-
peyHOI apMaTyphbl, BUla aHKEPYIOLUUX YCTPOUCTB
(npuBapKa momnepeyHoi apMaTyphl, 3arué KOHLOB
CTEpXHEH MepuoanYecKoro npoduis) U BeIUYn-
HBI MONepeYyHoro obxartusi 6€TOHA B 30HE aHKe-
POBKHU (HanpuMeEp, OT ONOPHOH peakuMM), HO He
6onee uem nHa 30 %.

B moGoM cnyyae GakTHYECKYIO JUIMHY aHKe-
POBKM npuHUMAaIOT He menee 0,3, ., a Takxe He
menee 15 d, n 200 MM.

8.3.23 Ycunue, BOCIPHHUMAEMOE aHKEPYEMBIM
CTEpXHEM apMaTypbl NV, OTIpeneNsoT no Gopmyne

Ns = RxAsII_s = R:As’ (8.4)

an

an?

rae l,, — IUTMHA aHKEPOBKH, OTIpeaensieMas
cornacHo 8.3.22, npuHUMast OTHO-

As.cal =1
LIEeHHUe Asf 5
XJ

/. — paccTosiHue OT KOHLA aHKEPYEMO-
ro CTEPXHS 0 PaCCMaTPUBAEMOrO
MOMNEePEeYHOro CEUYEHHUs IEMEHTA.

8.3.24 Ha kpaitHux cBOGOAHBIX OMOpax 3ne-

MEHTOB JUIMHA 3aMyCKa pacTSHYTbIX CTepXHei 3a

BHYTPEHHIOW rpaHb CBOOOAHOW ONOpbI NPH Bbi-

nonHenuu ycnosus Q< @, (6.2.32—6.2.35) non-

KHA COCTaBNsATh He MeHee 5 d. Eciu ykaszanHoe

yCoBHE He cOOJIIOAAeTCs, JUIMHY 3a1yCcKa apmMa-

TYpbl 3a FPaHb OMOPb! ONPEAEISIOT COrAACHO §.3.22.
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8.3.25 Ilpu ycTpoiicTBe Ha KOHUAX CTEpXHeN
crieldanbHBIX aHKEPOB B BHIE TUIACTHH, LUAMO,
raex, yrojIKOB, BBICAXEHHBIX TOJIOBOK U T.II. TU10-
LIadb KOHTAKTa aHKepa ¢ OeTOHOM HOMXHA YIOB-
NIETBOPATH YCJIOBHIO IIPOYHOCTU GETOHA Ha CMSTHE.
Kpome Toro, npu NMpoeKTUPOBaHUM [TpUBApUBae-
MbIX aHKEPHBIX JeTaNEH CNeAyeT yYUTHIBATE XapaK-
TEPUCTUKM METana o CBapHBAaEMOCTH, a TaKxXe
CIocoObl ¥ YCIOBHA CBapKHu.

CoeauHeHHs apMaTypbl

8.3.26 ns coenMHEHMsI apMaTyphbl IPUHKUMA-
10T OAWH U3 CJIEAYIOLIMUX TUIIOB CTHIKOB!

a) CTBIKM BHAaxX1ecTKy 0e3 CBapKu:

- C MpSAMBIMH KOHLIAMHU CTEpXHel MepHoau-
YecKOro npoguis;

- C MpPAMBIMH KOHLIAMU CTEPXKHEl ¢ mpuBap-
KOi1 MJIM YCTAHOBKOM Ha [UIMHE HaXJIECTKU Mole-
PEYHBIX CTEpXHEH;

- ¢ 3aribaMM Ha KOHUAX (KPIOKH, TaNKH, MeT-
JiM); IpY 3TOM JUIS IMIadKHX CTEpKHeil MpuMeHs-
10T TOABbKO KPIOKH U NETIH;

6) cBapHbIE U MEXaHMYECKHE CTHIKOBbIE CO-
€AUHEHUA:

- CO CBapKoO#l apMaTyphl;

- ¢ NIpUMEHEeHHEeM CHeLHaIbHBIX MeXaHHuyec-
KHX YCTPOHCTB (CTBIKM C OTPECCOBAHHBIMU My(]-
TaMH, pe3b0OBEIMU My TaMu U 1p.).

8.3.27 Cteikm apMaTyphbl BHaXJIECTKY (6e3 cBap-
KH) NMPUMEHSIOT NPU CTHIKOBAaHUU CTEPXHeH C
nuMaMeTpoM pabodeii apMaTypel He Gonee 40 MM.

Ha coeauHeHust apMaTypbl BHaAXJIECTKY pacnpo-
CTpaHsIoTC yKasaHua 8.3.19.

CThHIKM pacTIHYTOH MM CXATOH apMaTrypbl
IOJMXKHBI UMETD JUTMHY TepenycKa (HaxJiecTKH) He
MEHEE 3HAYEHUS IVIMHEI [, onpeaensemMoro no ¢hop-
MyJne

As.ml

[I = alﬁ,aﬂ _Z?a (8.5)
5.

rae 6a3oBas JUIMHA aHKEPOBKM, Ofpe-
nengemas no ¢dopmyne (8.1);
A, cap Agop — 10 8.3.22;
o — KO3bOUIUMEHT, YYUTHIBAIOLIUI
BJAMSIHWE HAIPSDKEHHOIO COCTOSi-
HHS apMaTypbl, KOHCTPYKTUBHOIO
pelleHus 3/IeMEHTa B 30He COoellU-
HEHUS CTepXHEH, KOJANYECTBO
CTbIKYEMO#1 apMaTyphI B OIHOM ce-
YEHUM MO OTHOLUEHHUIO K 00lEeMyY
KOJIUYECTBY apMaTyphbl B 3TOM ce-
YEHUM, PACCTOSIHUS MEXAY CTHIKY-
€MbIMHK CTEPXKHAMH.
[lpu coeanHeHNN apMaTypsi NEPHOAUYECKOTO
npoduas ¢ APAMBIMM KOHLIAMH, a TAKXKE [MANKUX

0,an



CTEpXHE# ¢ KpIOKaMM WM MeTisaMu 6e3 nonon-
HUTENbHLIX AHKEPYIOLMUX YCTPOICTB KO3 dULM-
€HT O JUISL PACTAHYTOI1 apMaTypbl NMPHHUMAIOT PaB-
HbIM 1,2, a ana cxaroit apmarypel — 0,9. Hpu sTom
HOJDKHBI OBITh COOJIIOACHBI CICAYIOLINE YCAOBUS:

- OTHOCHUTEJIbHOE KOJMYECTBO CTBIKYEMOI B
OAHOM pacYeTHOM CeYEeHUM 3JeMeHTa paboueit
pacTIHYTOH apMaTyphl NEPUOANYECKOIO podung
nonxHo ObITh He Gomee 50 %, rmagkoit apMaTyphbl
(C KpioKaMH Wiy netasiMu) — He Gonee 25 %;

- YCU/IHE, BOCIIPUHUMAEMOE BCEH NornepeyHon
apMaTypoi, MOCTaBJIEHHOI B mpenejax CThIKa,
JIOJDKHO OBITh He MeHee TOJIOBHHBI YCHIIMS, BOC-
MPUHUMAEMOIO CTHIKYEMOH B OOHOM pacyeTHOM
CEYEHUH JIEMEHTa pacTAHyTOi pabodeii apmarty-
poi;

~ paccTosiHUe MeXIY CTBIKYEMbIMH paboymmu
CTEPXXHAMM apMaTYPhl HE AOJDKHO NPeBLILIATh 4 d,;

- pacCTOAAHME MEXIY COCEJHUMH CTBIKAMH
BHaXJIECTKY ([0 LUMpPHUHE XeJie3006TOHHOIO JJie-
MEHTa) NOJXHO ObITh HE MeHee 2 d, U He MeHee
30 mm.

B kauecTBe OHOTrO PacYETHOrO CEYEHUS 3JIe-
MEHTa, pacCMaTpUBaeMOro JUIA OlpeaesieHUsI OT-
HOCHTENIbHOIO KOJIMYECTBA CTHIKyeMOI apMaTyphbl
B OJJHOM CEYEHMH, [IPUHUMAIOT YYaCTOK IJIEMEH-
T4 BAOJIb CTHIKYEMO# apMaTyphl HHOH 1,3 /. Cuu-
TaeTCsl, YTO CTHIKM APMATYpPhl PacIONIOXEHB! B O/~
HOM PacyeTHOM CEUEHUH, €C/IM LIEHTPbI 3THX CThI-
KOB HaxomATCs B Npeneiax MUIMHBL 3TOTO Y4acTKa.

HonyckaeTcst yBe/IMYHBATHL OTHOCUTENIBHOE KO-
JIMYECTBO CTHIKYEMOI B ONHOM pac4eTHOM ceye-
HUMU d/1eMeHTa paboueli pacTSHYTOH apMaTyphl A0
100 %, npuHuMas 3HavyeHue Ko3ddULMEHTa O
paBHBIM 2,0. IIpy OTHOCHTEILHOM KONHYECTBE CThI-
KyeMOil B ONHOM pPacYeTHOM CEYE€HMM apMaTyphl
nepuoaundeckoro npoduns Gonee 50 % u rnankoit
apMatypbl Gonee 25 % 3HauyeHHs KoaddunueHTa
O ONPEAESIOT 0 NMHEWHOW MHTEPIONALHMH.

Ipu HanMUMK KOMONHUTE/ILHBIX AHKEPYIOLLHX
YCTPOWCTB Ha KOHUAX CTHIKYEMBbIX CTepXHE! (Tipu-
BapKa rornepe4yHoi apMaTypbl, 3aru6 KOHLOB CThI-
KYEMbIX CTepxKHEH nepuoauyeckoro npoduns u
[p.) IVIMHA nepenycka CThIKYeMbIX CTepXHel Mo-
XKeT ObITb YMEHbLUEHAa, HO He Oonee yeM Ha 30 %.

CII 52-101-2003

B nio6oM ciyuae dakTHyeckas AMHA nepemyc-
Ka II0JDKHA ObITh He MeHee 0,40(10, o HE MeHee 20 d;
U He MeHee 250 mM.

8.3.28 Ipu coenvHeHUU apMaTyphl C UCTIONb-
30BaHMEM CBAapKM BbIGOD TUIIOB CBAPHOIO COEdM-
HEHHUA M CIOCODOB CBapKH MPOU3BOISAT C YYETOM
YCNOBHII 9KCIUTyaTallMU KOHCTPYKHHH, CBApHBae-
MOCTHU CTa1 U TpeOOBaHUH 10 TEXHONOTHH U3I0-
TOBJICHUSI B COOTBETCTBHH C J€HCTBYIOLIMMH HOP-
MaTuBHEIMH AokyMeHTamu (TOCT 14098).

8.3.29 IIpu KMCmONb30BaHUH AT CTHIKOB ap-
MaTypbl MEXaHMYECKUX YCTPOMCTB B Buie MydT
(MycoTH! Ha pe3bbe, onpeccoBaHHbIE MYQDTHE U T.4.)
Hecylas CIOCOGHOCTh MY(DTOBOrO COEAMHEHMS
DOIXHA OBITh TAKOM X€, YTO U CTHIKYEMbIX CTEPXK-
Heit (COOTBETCTBEHHO INpH PaCTIXEHUH WIH CXa-
TUN). KOHUBI CTHIKyeMBIX CTEPXKHEN CASAYET 3aBO-
IUTh Ha TpeOyeMyio JIMHY B MydTy, OInpesense-
MYIO pacyeTOM WJIM OTBITHBIM IIYTEM.

Tpu ncnonb3oBaHMKU My(T Ha pe3bbe AOIXKHA
ObITh OOecrievyeHa TpeOyeMas 3aTskka Myt mnsa
JIMKBUIALMH JIodTa B pe3ble.

I'uyTble crepxun

8.3.30 [Ipu mpuMeHeHMM THYTOI apMaTypbl
(oTru6kl, 3arubbl KOHLIOB CTEPXHENH) MUHUMANb-
HBIA OuaMeTp 3aruba OTAEJILHOTO CTEPXHS IOMN-
XeH ObThb TaKMM, YTOGBl HM3GexXaTh pa3pylICeHHS
WU pacKaiblBaHHA GeToHa BHYTpHU 3aruba apMa-
TYPHOI'O CTEPXHS H €ro pa3pyuieHus B MECTe 3a-
ru6a.

MuHUMaNbHBIA AMaMeTp ONpaBkM d,, 1 ap-
MaTypsl [IPUHUMAIOT B 3aBUCMMOCTU OT AHaMeTpa
CTepXHs d, HE MeHee:

U1 TNaJKMX CTEPXKHE:

d,, =2,5d npu d <20 mm;
d,, =4 d npu d > 20 mm;
U4 CTepXXHEH nepuonuyeckoro npoduns:

d,, =5 d npu d < 20 mm;

on

d,, = 8 d mpu d > 20 mm.

on
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MPUNOXEHHUE A

(Cnpaeounoe)

OCHOBHBIE BYKBEHHBIE OBO3HAYEHUA

Ycunus oT BHEIIHHX HATPY30K M BO3AEiCTBMIA
B NIOHNEPEYHOM CEYEHHH 3JIEMEHTa

M — u3ruGaoluii MOMEHT;
N — npononbHas cuia;

Q — momnepeyHas Cuia;

T — KpyTSI1IMii MOMEHT.

XapaKkTepHCTHKHM MaTepHANI0B

R,

W

Rb, Rb

Sér

R,

N

Rbr’ Rb

t,ser
Rb, loc
Rbond

R, R

5? s, ser

W

¢

Pp,cr

HOPMATUBHOE COTIPOTUBJIEHUE Oe-
TOHA OCEBOMY CXaTHIO;
pacuyeTHbIE COMPOTUBIIEHUS BeTOHA
OCEBOMY CXKATHMIO IUIS1 NpenenbHbIX
COCTOSTHHUI COOTBETCTBEHHO MEPBOHA
M BTOpPOM IpyIIH;

HOPMAaTUBHOE COINPOTUBJICHHE Oe-
TOHAa OCEBOMY PaCTSKEHUIO;
pacyeTHbIE CONPOTUBJIEHHS OeTOHA
0OCEBOMY PACTSDKEHMIO JUIS [TpeAeiib-
HBIX COCTOSIHUH COOTBETCTBEHHO
nepBOil U BTOPOM IpyrIil,
pacyeTHOE COMpPOTHUBJIEHHUE DETOHA
CMATUIO;

pacyeTHOEe COIPOTUBJIEHHUE CLEIe-
HUS apMaTypbl ¢ 6ETOHOM;
pacyeTHbIE COMPOTUBJIEHUS apMa-
TYPbI PACTSOKEHUIO [U1S1 TTpeaesbHbBIX
COCTOSIHUI COOTBETCTBEHHO IEepPBOit
¥ BTOPOWH rpynit;

pacyeTHOe COIMPOTHBJIEHUE IMOIIe-
PEeYHOI apMaTypbl PacTSIXKEHUIO,;
pacueTHOE CONPOTUBIICHUE apMaTy-
PBI CXaTUIO 15 penesibHbIX COCTO-
SIHU¥ nepBOH Ipymiibl;
Ha4aJbHbli{ MOAYJIb YIIPYTrocTH Oe-
TOHA IIPY CKATUH U PACTAXECHHH;
MOZRYJIb YIIPYTOCTH apMaTyphl;
NpeaenbHble OTHOCHUTENbHBIE Ne-
(bopmaumu 6eTOHA COOTBETCTBEHHO
[TpY PAaBHOMEPHOM OCEBOM CXXATHU
1 OCEBOM DPaCTSIKEHMHU;
OTHOCUTENbHbIE NedopMaLluK apMa-
TYpbl MPY HANPSXKEHWH, PaBHOM R
k03¢HLMEHT nos13yyecTu OeTOHA.

XapakTepHCTHKN MON0XKEHHS

[POAOGJIbHON apMaTYPbI

B NMONEPEIHOM CEHEHHUH IJICMEHTA

S — ofo3HauyeHHe MPONOILHOM apMaTypbl:

52

Npy HaJMYUMM CXKATON M pacrta-
HYTOMH OT ASHACTBUS BHELIHEH Ha-

s

IPY3KH 30H CEYEHUs] — paclo-
JIOXEHHO#M B pacTAHYTOH 30HEe;
MPH MOJHOCTBIO CXATOM OT Aeii-
CTBUSA BHELIHEH HAarpy3Ku ceve-
HHW — pACIONOXEHHOH! Y MeHee
CXXaTO! rpaHu CeuyeHud;
MIpY MOJIHOCTBIO PACTSIHYTOM OT
neicTBUA BHELIHEH Harpys3Ku
CEYEHHH:
IJ1A BHELIEHTPEHHO PacTAHY-
THIX 3IEMEHTOB — PacMnono-
XeHHOI1 y 60J1ee pacTAHYTOM
rpaH# CEYECHUS;.
VISl LEHTPANIbHO-PACTSHYTHIX
3JIEMEHTOB — BCEH B morne-
PEYHOM CEYECHHUHU IJIEMEHTA;

S’ — obo3HayeHuUe MIPONONBHON apMaTyphbl:

h

’

0

Npy HAUIMYUU CXKATOH M pacTs-
HYTOH OT AeHCTBUA BHEIUHEH
Harpy3kd 30H CE€YeHUsT — pac-
MOJOXEHHON B CXKAaTOM 30HE;
TIpY ITOJTHOCTBIO CKATOM OT nei-
CTBMSI BHEILIHEI HAarpy3KH ceye-
HUH — pPacloJIOXEHHOH y Oonee
CXXaTOi rpaHU CeyeHMs,;

TIpYU MOJHOCTBIO PAaCTSHYTOM OT
JNeficTBUSL BHEIIHEH Harpysku
CEYEHUH BHELEHTPEHHO DacTs-
HYThIX 2JIEMEHTOB — pacnojo-
KEHHOU y MeHee pacTSIHYTOH
TPaHU CeYeHHUS.

T'eoMeTpHUECKHE XapAKTEPHCTUKH

— WHMPHUHA NPSAMOYFOJAbHOIO CEUYEHHS;
LiMpuHa pefpa TaBPOBOTO M ABYTaBpO-
BOTO CEUYEHUA;

— LUMpPUHA TOJKU TABPOBOIO U ABYTaB-
POBOTO CeYeHHM COOTBETCTBEHHO B pa-
CTAHYTOH M CXKaTOU 30HaX;

— BBICOTa NMPSMOYTOJIBHOT 0, TABPOBOTO U
JIBYTaBPOBOI'O CEYECHUMH;

— BBICOTA MOJIKM TABPOBOTO M ABYTaBpO-
BOIO CEYEHHUN COOTBETCTBEHHO B pac-
TSIHYTOM M CXXKAaTOH 30Hax;

— pacCTOsiHHME OT paBHOAEHCTBYIOLIEH
YCUIMH B apMaType COOTBETCTBEHHO
S u 5 no Onuxaltiueit rpaHu ceue-
HUS;

— pabouas BbICOTA CEYEHMSs, paBHas CO-
OTBETCTBEHHO #—a U h—a’;

— BBICOTA CXaTOW 30HLI BETOHA;



W

OTHOCHUTE/IbHASA BBICOTA CXKATOH 30HKI

X
0eTOHa, paBHas 710‘ R

PacCTOSIHHE MEXAY XOMYTaMU, U3MeE-
PEHHOE IO ANKMHE 3JIEMEHTa;
3KCLIEHTPUCUTET NPONONABHON cuiibl NV
OTHOCHUTE/ILHO LIEHTPA TSKECTH NPUBe-
AEHHOrO CEYEHHS, OMNpenesieMblil ¢
YYETOM yKa3aHui 4.2.6;

PAcCTOSAHUSI OT TOYKM MPUIOXKECHUS
NponoabHOMN cuibl N 10 paBHOACHCTBY-
ouen ycunuii B apMaType COOTBET-
CTBEHHO Su §”;

[POJIET INIEMEHTA,;

pacyeTHasi JUIMHA JJIEMEHTA, MOoJABep-
ralouierocsd ACHCTBHIO CXMMalOLLE
MMPONOABLHOM CWJIbL;

panuMyc WHEPLMH IIONEPEYHOro ceye-
HMS 3JIEMEHTA OTHOCHUTEJIBHO LIEHTpa
TSXKECTU CEYEHUS;

HOMMHAJIBHBI1 TUAMETP CTEPXHEH CO-
OTBETCTBEHHO ITPOAOJIBHON M HoOMepey-
HOH apMaTyphbl;

IUIOLIAIM CeYEHHA apMaTypbl COOTBET-
CTBEHHO S U S”;

MJIOAAb CEYEHMsI XOMYTOB, Pacrojio-

NN
[

T

I, —

re,
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JXKE€HHBIX B OJIHOW HOPMAaJIbHOM K MpO-
JIOIbHOM OCH 3/IEMEHTA IIJIOCKOCTH, Tie-
pecekalollieil HaKJIOHHOE Ce4YEHUE;
K023 GULKEHT apMUPOBaHUSA, OIpee-
NseMblid KaK OTHOILLUEHHE IIoluanu
ceyeHMs] apMaTypel § K TUIOLIAAH TO-
NEPEYHOro CeueHus 3eMeHTa bh 6e3
YUETa CBECOB CXKATbIX U PACTAHYTHIX [0~
JIOK;

ILUIOWANb BCEro 6€ToHa B MONEPEYHOM
CEYEHHUH;

onanb ceueHuss GeToHa CXaToi
30HBI;

IUIOLUANb CeYEHUST OETOHA PacTIHYTOM
30Hb;

IJIOLHA/lb NPUBEASHHOTO CEYEHUS 3JIe-
MEHTA;

Tiowanb CMATUSA O€TOHA;

MOMEHT UHEpPLHU CeYyeHHs Bcero Oe-
TOHA OTHOCHUTEJIbBHO LIEHTPA TAXECTH
CEUYCHHUS DIEMEHTA;

MOMEHT MHEPLIMK TIPUBENEHHOIO ceye-
HMS 3/1IEMEHTA OTHOCHUTEJILHO €ro 1ieH-
Tpa TAXKECTH,

MOMEHT COIIPOTUBJICHUS CEYEHUd dJIe-
MEHTA VI KPalHEro pacTIHYTOro BO-
JIOKHA.



VIK 624.012.3/.4(083.13)

KiioueBble C10Ba: OCHOBHBIE pacyeTHblE TPEOOBAHUA K GETOHHBIM M XXeNe300eTOHHbIM KOHCTPYKLMSAM,
MaTepHabl U GETOHHBIX U XeAe300eTOHHBIX KOHCTPYKUMH, KOHCTPYKTHBHBIE TpeOOBaHHA K 6ETOHHBIM
M XeJie300eTOHHBIM KOHCTPYKUMAM, pacyeT GETOHHBIX U XeJe300€TOHHBIX 3JIEMEHTOB MO MPOYHOCTU

H3zdanue oguyuasvroe

CBO/J, ITPABIJI
I10 ITIPOEKTHPOBAHHIO H CTPOHUTEIILCTBY

CII 52-101-2003

BeToHHBIE H XeIe300eTOHHbIE KOHCTPYKIMH
0e3 mpeJBAPUTE/ILHOIQ HANPSIKEHUA APMATYPHI

3as. uan. ota. JI. Q. Kaaununa
Penaktop M.A. Pazanyesa
Texxuueckuit penakrop J.4. foacea
Koppexrop B.8 Kosauesuu
KomnbiorepHas Bepctka T.H. Audenxo

Monmncaro B neyats 23.11.2004. Popmar 6084 '/,
Meuatb odeeTHas. Yen. ney. a. 6,51.
Tupax 800 3K3. 3aka3 Ne 2617.

denepansHoe rocyaapcTBEHHOE YHHTAPHOE MPERNPHATHE
«LleHTp npoekTHOl npoaykunu B ctpouTeabetBe» (PIYIT LUIT)
127238, Mocxea, Amumposckoe ui., 46, kopn. 2.
Ten/daxc: (095) 482-42-65 — npueMHas.
Texa.: (095) 482-42-94 — otaen 3aKkasos;
(095) 482-41-12 — npOEKTHLIH OTAEN;
(095) 482-42-97 — npoeKTHbLI KabuHeT.

indp nogmuckn 50.5.52



BHUMAHMUE!

Mucemom MNoceTpos Poccuy ot 15 anpena 2003 r.
Ne HK-2268/23 coobuiaeTcs cneayioulee.

OduumansHBIMK M3gaHUAMK FoccTPos PocCuK, pacnpocTpaHsIeMbiMy Yepes pos-
HUYHYIO CeTb Ha BYMaxHOM HOCUTEeNne v UMeloWVMU Ha OBNOXKEe U3faHUs COOTBET-
CTBYIOWWIKI ronorpadPpuyeckuil 3Hax, SBNSAIOTCH:

CrnpaBO4HO-MHPOPMaLUMOHHbLIE u3gaHus: «MHDOPMaLIMOHHBIA BIofNETEHb O HOP-
MaTMBHOW, METOAMYECKOR M TUNOBOM NPOEKTHOW AoKYyMeHTauuun» u MepeyverHs «Hopma-
TUBHbIE U METOAUYECKME JOKYMEHTHI NO CTPOUTENLCTBY», N3aasaemble MOCynapCTBEH-
HbIM YHUTAPHLIM NpeanpuaTteM — LIeHTp NPOeKTHOM npoaykuum 8 ctpouTenbcTee (YN
LiNn), a takke Hay4HO-TEeXHUHECKMIA, MPON3BOLACTBEHHbIN UANIOCTPUPOBAHHBIA XypHan
«BlonnereHb CTPOUTENBHON TEXHUKW» n3gaTenbcTea «BCT», B KOTOPbIX NYGAUKYETCS UH-
¢dopmaumn o BBeaeHUM B AEACTBUE, M3MEHEHUN 1 OTMeHe depepanbHbIX U TEPPUTOPHU-
anbHbIX HOPMATUBHbIX LOKYMEHTOB;

HOPMaTUBHas W MeToAMYecKas AOKYMEHTaums, YTBEpXOeHHasn, CornacosaHHas,
onobpeHHas unu BeefeHHan B geictene Focctpoem Poccun, usgasaeman My LIAMN.
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