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Hacrosfline HOPMBI pACIpPOCTPAHAIOTCA Ha IIPOEKTUPOBaHHE
yxe1e300eTOHHBIX COOPY KEHHM JIOKAJIU3YIOIIMX CHCTEM Oe30macHOC-
TH (JICH) aTOMHBIX CTaHUMN, MIpegHa3HAYEHHBIX IS yAeprxKaHHuA
BBHILIEAIINX B MIPOLIECCE aBapHH 32 IIpedellbl peaKTOPHOM yCTAHOBKH
PaIHOAKTHBHBLIX BeHIECTB B IPedyCMOTPEHHBIX IIPOEKTOM FpaHU-
ax.

HopMel ycTaHAaBIMBAOT pacueTHbIe M KOHCTPYKLHMOHHBIE TPebOo-
BAHHUA K IMPOEKTHPOBAHUIO KeTe300eTOHHLIX KOHCTPYKLUMA 3alUT-
HbIX O00OJIOUeK U TepMEeTHYHBIX IIOMEIeHUNH, HM3rOTOBIAEMBIX
M3 THKENOro 0eTOHAa H HMEIIIHUX TepMETH3HPYIOIYI0 OONUIIOBKY.
Hacrosiine HOPMBI He pacCIpOCTPAaHAIOTCA Ha jkelle300eTOHHEIe
3alIUTHbIe 000JIOUKH C BHEILIHUM JIMCTOBBIM apMHPOBAaHHEM.

HacrosAliye HOpMBI He perjiaMeHTHUPYIOT MeTOAbl OnpeleleHnusa
HalnpsDKeHU U nedopMaiiil pacCUMTbIBaAeMEBIX IEMEHTOB. MeTon
pacuera BbIOMpaerca K OOOCHOBRIBAE€TCA INMPOEKTHOM OpraHM3auu-
edl. IIpHHATEIe B HACTOAILIMX HOPMax OCHOBHble OyKBeHHble 0003-
HayeHHUA IIpUBedeHbl B CIIPAaBOYHOM MPWIOXKEeHUHU 1, a crenyabHbIe
TEPMHUHBI U OIIpeeIeHUAA — B CIPAaBOYHOM IIPIITOKEHHH 2.

Ilpn npoexTHpoBaHMH >Kej1e300eTOHHBIX KOHCTpYKUHH JICH
HeoO0XOIUMO PYKOBOACTBOBATHCA TakKike TPEOOBAHHAMM HOPMATHB-

HbIX JOKYMEHTOB, IIepeueHb KOTOPBIX IIpUBENEeH B CIIPABOYHOM
NTPHUNTOXKEHUH 3.

1. OBHIME I1OJIOXXEHHUA

IIpy npoeKTHPOBaHHMH JKeNe300eTOHHBIX coopyxeHuii JICB
NOJDKHBI COOIIONATHCA TPeOOBaHUs, CONEPIKAILIMECsI B HOPMATHBHBIX
AOKYMEHTAaxX, pernaMeHTHPYIOLUHUX [IPaBHJIA YCTPOUCTBA H 3KCILIya-



TAUUH CHUCTEM JIOKaNIH3allHu aTOMHBIX CTAHIUK, a4 TAK)Xe JOINOJIHU-
TeJIbHble TPeOOBaHHA:

1) o ceMCMOCTOMKOCTH I xareropum, cornacHo ’Hopmam
ITPOEKTHPOBAHHA CeHCMOCTON KHX aTOMHBIX CTaHLIUNA
[ITHAD I'-5-006-87"’;

2) Mo OTBETCTBEHHOCTH 3a paJHallHOHHYIO M AlepHyI0 Oe3sorac-
HOCTh — I Kareropmu B COOTBETCTBHH ¢ HopmaMH CTPOHUTEIBHOI'O
npoekTupoBanna AC ¢ peakTopaMu  pa3fiMYHOr'0  THIIA:
ITulH AD - 5.67;

3) IO repMeTHYHOCTH ~ YpPOBEHb yTeueK H3 COOPYKEHUs
OOJI>KeH OrpPaHHYMBATHCA IIpefelaMH, YCTAHOBJIEHHBIMH TeXHHUYEC-
KHM 337jaHieM Ha [IpOeKTUpPOBaHHE,

4) No YyCJIOBHAM OHOJIOrHYECKOM 3alliUThl - OllpedesIAIoTCH
MHHHMAJIbHBIE TOJIIHMHbBI CTEH, IIePEKPLITHH U IO KPBITHH;

O) IO MOONIrOBeYHOCTH — COOPYXKEHHA OOJIKHBI COXPaHATH
MIPUTIOJHOCTh K BbIIOJIHEHHIO CBOUX (yHKHUH B TeueHHe 40 mer.

2. MATEPUAIJIBI [J151 XEJIEBOBETOHHbBIX COOPYXEHHN
JICh

2.1. beron

2.1.1. na xejle300eTOHHBIX KOHCTPYKHUHMHM U IpeIBAPHTENILHO
HANPSDKEHHBIX JKeJ1e300eTOHHBIX KOHCTPYKIHHA NOJIKEH IIPHMEeHATh-
cA TsXenbli OeTOH cpeaHed mIOTHOCTH oOT bOomee 2200 mo
2500 KI‘/M3 sriIoynTeNIbHO 1o 'OCT 25192-82 knaccoM no mnpou-
HOCTH Ha cxaTue He HibKke B 15 u mia npenBapuTeIbHO HAIIPSDKEH-
HbIX KOHCTpYKUMH — B 20.

Honyckxaercss NpUMEHATh B HEOOXOAMMBIX CIIY4Yasix CIenyalb-
Hbie OeTOHBI: 0CODOO0 TsKeNbll, THAPOTEXHHUECCKHH, KAPOCTOHKHIA.
He ponyckaercsa BBeeHHe B 0eTOH JOOABOK, BhI3BIBAIOLIHX KOPPO-
3MI0 apMAaTypbl, OOIIMIIOBKH WIH OETOHA.

2.1.2. HopmMmaTuBHBIE H pacyeTHblé XapaKTEePHCTHKH OeToHa,
a TaKKe KO3 PHUIIUEHTHI YCIIOBHM pabOTEI 6eTOHA IS COOPYIKEHHI,
pabGoTaloiux IpH CUCTEMATHYECKOM BO3IOEHCTBHMH TeMIIEpaTyp

He 6oxee 50°C, cnemyer mpuuumate no CHull 2.03.01-84; or
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50 mo 200°C Bxnwuurensuo -— mo CHull 2.03.04-84; mwin COOPY-

YKeHHM, pacCYHMThIBAEMBIX Ha IJUHAMWYECKHE BO3IEUCTBUA, — IO
CHull II-11-77*, a Ha celicMHYecKHe BO3JOEHCTBHA, — IIO
CHull I1-7-81.

2.1.3. Ilpu pacuere npenBapHTEJIBHO HANPSOKEHHBIX KOHCTPYK-
UM pacyeTHbIE CONPOTHUBJICHHA OEeTOHA IS NMpeaeIbHbIX COCTOSAHUAMN
nepBod rpymnnel Ry u Ry, cnegyeT CHIDKaTh (WIM IOBBILATH)
IIyTEM YMHOXEHHUA Ha KO3(hp(dUuLHeHTH ycIOBH padOTBl OeTOHa
Yy 1> TPHBENeHHbIEe B CHull 2.03.01-84, a Tax>xe Ha JOIIOJTHUTEIID-
Hble KO3(D@PUIHUEHTHRI, YUHUTHIBAIOIIHE:

1) BIuMAHHEe ABYXOCHOTO HaIIpsOKEHHOI'o COCTOSTHUA
’cokaTHe Ckatue’ 7Yy, = 1,2 - NpH onpeneNeHHH pacyeTHOro
COITPOTHUBIIEHUA Ry ;

2) BIHUAAHME IJINTEJIBHOCTH NEeHMCTBHA HArpy30K 7y b9 = 0,90 —
[IpY OMNpeneNIeHHH PaCYeTHBLIX CONPOTUBIIeHNHA Ry u Ry ,.

2.1.4. PacuetHOe comnpoTHBJ/IEHHe OeTOHA PaCTSOHKEHHI0 B MIBax
OeTOHUPOBaHUA MOHOJIMTHBIX KOHCTPYKIMM CJleayeT CHHXaThb
NyTeM YMHOXXeHHA Ha KOI(P(HUIIHEHT Y g = 0,0.

2.1.5. Mapku 6eToHa 10 MOpPO30OCTOMKOCTH M BOAOHENPOHUIIAe-
MOCTH B 3aBHCHUMOCTH OT peXHMAa 3KCIUIYaTauMy KOHCTPYKIIHA
H 3HaYeHHH pacCueTHhIX 3HMMHHX TeMIleparyp Hapy>XHOro BO3aAyXa
B pallOHe CTPOUTEIbCTBA HOJDKHBI IPHUHUMATRCA KaK JJIA KOHCTPYK-
MM U cOOpyXeHHM | Kiacca IO cTelneHH OTBETCTBEHHOCTH corjiac-
Ho CHull 2.03.01-84.

2.1.6. Cnenyer yuuMThbIBaTh BIHfHHE H3JIYYEHHA HA H3IMEHEHHE
XapaKTepUCTUK OeTOHa 110 COOTBETCTBYIOIUIMM CIPAaBOYHHKAaM.
IIpp HHTErpaJiIbBHOM IIOTOKe HEeUTPOHOB, He IIpeBhILAIILEM
3:1019 cm™2 3 CPOK CHy>XOhl COODYI)XEHHA, HOMYCKaeTCA He
YYHTHIBATh BJIUSITHHE U3JIyUEeHHA.

2. 2. ApMmarypa, OONHIIOBKA, KaHAJIO00pa3oBaTem

2.2.1. ApMaTypHyIO CcTanb cjienyeT BbIOMpaTh B 3aBHMCHMOCTH
OT THIA KOHCTPYKUHH, HAIHYHA HOPEABapHUTEIIBHOIO HANPFKEHHSA,
a TaKXKe OT YCJIOBHMH 3KCIUIYaTallH¥ COOPY>XE€HHSI B COOTBETCTBHU
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¢ ykazanuamu CHull 2.03.01-84, CHull 2.03.04-84 u Tpebosannsa-
MH, U3JIOKEeHHBIMH B HACTOALLIEM pa3nele.

2.2.2. B xayecTBe HeHAlIpATraeMoH apMaTyphl kel1e300eTOHHbBIX
KOHCTPYKIIUI cilefiyeT rpeuMylilecTBeHHO ITPUMEeHATS:

1) crepxxHeBYI0 apMaTypy Kinacca A-I1];

2) cTepxxHeByl0 apmatypy kinacca A-III BUHTOBOro npodguis
B KOMIUIEKTe C COeJUHUTEJIbHLIMH 3J1IeMeHTaMHd (MydTaMu, ram-
KaMH, KOHTpraukami) .

2.2.3. B kadecTBe HamnpsaraeMoM apmMaTypsbl HpeaBapHUTENIBHO
HalIpAXKEHHBIX >Kej1e300€TOHHBIX 3JIEMEHTOB CilelyeT NpeuMYyIUueCT-
BEHHO TIPUMEHATh BBICOKOIPOUHYIO0 CTAOWIN3MPOBAaHHYH apMaTyp-
HYI0 IPpOBOJIOKY kiacca B-IT1 (TY 14-4-1362-85), a Takoke usnenus
U3 Hee (NyuKy, KaHAThI) .

2.2.4. HopMmaTuBHbIe ¥ pacueTHble XapaKTepUCTHKH apMaTyphl,
a Taxxe Ko3(pPHUIIHEeHTHI YCIOBUM pabOThI 41 COOPYIKeHHH, pado-
TAIOUUX [IPHU CHCTEMAaTHYEeCKOM BO3EACTBUU TEMIIEpaTyp He 0Ooee
50°C, momxust npuuHumarbca ro CHull 2.03.01-84; or 50 mo
200°C BxounutenpHo -—— no CHull 2.03.04-84; nna coopy keHuit,

paccuuThblBaeMbiXx Ha [OHHAMHUYeCKHE BO3OEeHCTBHA, -— IO
CHull II-11-77* wu Ha celicMMYeCcKHe BO3JEHCTBUH — 11O
CHulI II-7-81.

2.2.5. PacueTHOe CONpPOTHUBIIEHHE PACTXEHHIO BBLICO KOIIPOYHOH
IIPOBOJIOKH, IPHMEHAeMOH! B BHJle KAHATOB (NIYYKOB) , Orpenesfer-
CA [eleHHeM paCueTHOI'0 CONPOTUBJIEHHA pACTAXKEHHIO KaHaTta
(Myuka) Ha rIolagb ero ceueHHs (HeTTo).

PacueTHOe CONPOTHBIIEHHE PACTH)KEHHMI0 CTaJIBHOro KaHaTta
(nMyuyka) cjleayeT IIpHHUMATL PaBHbIM Pa3pbIBHOMY YCHIIHIO KaHaTa
(nMyyka) B 1ellOM, VCTAaHOBJIEHHOMY I'OCYZapCTBEHHBIMH CTaHap-
TAMM WIHA TeXHHYeCKUMH YCJIOBUAMMK Ha CTallbHbI€ KaHAThLI (I1yuy-
KH) , DejleHHOMY Ha KO3 PULIHEeHT Hae)KHOCTHU Tm = 1,6.

2.2.6. Jlna BHYTpeHHEHR repMeTH3UpYOUICH OOMHIIOBKH, a TaK-
e obeuaeK NpPOXOAOK AOJI>KHLI NMPHUMEHATHCA CTAJIK B COOTBETCT-
B ¢ ’IlpaBHiIaMH yCTPOMCTBA M 3KCIUIyaTallM{ JIOKATHU3YIOLIHUX
cicteM 6e30nMacHOCTH HAa aTOMHBIX ‘CTAHUMAX ' *. PacueTHbie collpo-

* Jlo BBeneHun B neiicrBue ’TIpaBun ycrpoicTBa H 3KCIUIYATALIMHM JIOKA-
MTHIYIOIUHX cHcTeM 6e30nacHOCTH Ha ATOMHBIX CTaHIHAX [PHMeHAEMbIe
MAPKH CTaneH corsiacopsiBaloTcH ¢ ['ocnpomaromuaniopom CCCP.
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TUBJIEHUA CTaJIel cleayeT MNPUHUMATh C YYeTOM TeMIiepaTypHBIX
BO3EeUCTBUM U BJIINAHUA U3JIYUSHUS.

I[Ipu pacueTe Ha NMPOYHOCTH CeUEHHUM ¢ ODJIHMIIOBKOM, pacroJsiQ-
KEHHOH B PACTAHYTOH 30HE M 3aKpeIUIeHHOM HOKUMH aHKepaMH,
cllegyeT NpPpHUMeEHATh KO3(d(dHIHEHT yCI0BUA padOThl OOJIMIOBKHU
v; = 0,85, YUHTHIBaIOLUHH IOAATIHBOCTh aHKEPOB.

2.2.7. B xauecTBe KaHaooOpa3oBaTtellel Ji IpenBapUTelIbHO
HanpsKEeHHBIX JKelle300eTOHHBIX 3alllMTHBIX 000JI0YeK clledyer
[peHMYILIeCTBEHHO MPUMEHATh IJIACTMACCOBLIE TPYOb! WJIIN T'HOKMHeE
MeTaJIOpYy KaBa.

2.2.8. Kananoo0pa3oBaTeiau H3 IUIACTMACCOBBIX TPYyO HOJKHBI
obnanarth:

1) mpOYHOCTBHIO U KECTKOCTBIO IIpH BOCIIPHATHH BCeX Harpy-
30K B IIpoliecce BO3BeAeHHA U akcryartanuu JICb;

2) MNPOTHBOKOPPO3HOHHOM CTOHKOCTBIO K 3allOJIHHTEIAM
KaHaJIOB ¥ 100aBKaM B OeTOHe;

3) HOJIFOBEYHOCTHIO B TeYEHHE BCErO PacyeTHOI'O CpOKa CIyXK-
OBLI COOPYIKEeHHUSI.

2.2.9. KananooOpa3oBarenu U3 IUVIACTMACCOBBIX TPYO MOJIKHLL
ObITH HECropaeMbIMH HJIM TPYAHOCTOpaeMbIMH B COOTBETCTBHUH
¢ I'OCT 12.1.044-84, B npOTUBHOM cllyyae IpeayCMaTpHUBaeTCA
X OTHE3alIHTA.

2.2.10. KOHCTpYKUHOHHOE MCIIOJIReHHe KaHaJIoo0Opa3zoBarenen
U CBOHCTBa MaTepuajia, U3 KOTOPOro OHHM HU3rOTOBJIEHBbI, HOJIKHEI
COOTBETCTBOBAThE IIPHHATOM B IIPOEKTe TEeXHOJIOTUH CTHLIKOBAHHA,

obecrieynBawlled 00Opa3oBaHUEe B CThIKAX IepMEeTHYHBIX COelHHe-
HUHN.

3. HATPY3KHU U BO3JIENCTBUA

3.1. Knaccudpukauua HarpysoK U BO3JEHCTBUHH NPHUHAMAETCH
B cootBerctBuM co CHull 2.01.07-85, [TuH A3 -- 5.6 u ykasaHus-
MH, U3JI0KEeHHBIMH B HACTOSILIEM pa3gene.

3.2. 3HaueHHA OCOOBIX BO3OEHCTBHN U HArpy30K IOJIXKHBI
npyUHUMAaTBCA B cooTtBeTcTBHH ¢ [IuH AD - 5.6.

7



3.3. KosbduumueHtbl coueTaHHMH Harpy3oK IIPpHHHUMAIOTCA IIO
CHuII 2.01.07-85.

3.4. Texnonoruyeckue HArpy3kKy, HUX COYETAHHA, 3HAUYCHUS
¥ ONWATENBHOCTh ClieayeT TIPHHMMATL B COOTBETCTBMHM € TEXHM-
YeCKHM 33JJaHHEeM Ha NMpPOoeKTHPOBAaHHUe.

OcoOnle TeXHOJIOTHYECKHE Harpy3KH, COOTBETCTBYIOLIHE IIPO-
€eKTHOM aBapuH, NOJDKHBI 3a4aBaTbCA B BHUAE AUarpaMm, OTpakaio-
IIUX UX U3MeHeHHe BO BpEeMeHH, U ¢ yKasaHueM OXHjaaeMoH Bepo-
ATHOCTH BO3HUKHOBEHUA.

3.5. 3HaueHHe HUCHLITATEIBHOIO BHYTpEeHHero nOaBJIeHHA ClIefny-
eT MpUHUMATh PaBHBIM 1,15 pacueTHOrO HaBJeHHS.

3.6. KoaddHuuueHThl HANEKHOCTH 10 HArpy3ke Y IUIA IOCTOAH-
HBIX, NJIMTEJNIBHBIX U KPaTKOBPEMEHHBIX HAarpy3oK, 3a MCKIIIUYeH!U-
€M Harpy3okK oT paboTamwliero TexXHOJIOTHYeCKOro 06opynoBaHuUs,
cinegyer npuaumats rno CHull 2.01.07-85.

Hna Harpy3ok OoT paboTarolero TeXHOJIOruyecKoro o6opynoBa-
HUA KO3 (pUILIHEHT Yf ClleflyeT NMPUHUMATh B COOTBETCTBHHU C TeX-
HUYeCKHUM 3aJJaHHUEM HAa IIpOeKTUPORBAHHUE.

JInss o0coObIX BO3NEACTBHMHM IpPHU OTCYTCTBHH CIIeIHAJIBHBIX
YKa3aHUU B TeXHHYECKOM 3a/laHMM Ha NpPOEeKTHpOBaHue cienyer
IPUHAMATD 7 ¢ = 1,0.

3.7. Ilpu DpPOEeKTUPOBAHHMU KeEJIE300eTOHHBIX COOPYKEHUN
JICb poOXHBI VYHMTBIBATECA TPH OCHOBHBIE I'PYIILI PEXHMOB
HAarpy»xeHus - TpeallycKOBbIe, 3KCIUIyaTallHOHHbIE U OCOObIe.
PexxruMbl Harpy>xXeHHUs H pacueTHbIe COYeTaHUA BCeX BUJIOB HArpy30K
¥ BO3AeNCcTBHH NpuBeneHsl B 1abi. 1,

B Hee He BKIIIOYEeHBI COYETAHHA HArpy30K, BO3HHKAIOIMUX IIpH
BO3BeIeHHH COOpPYXeHHH, HO KOTOphle cjiefyeT YUYMTHIBAThH IIpH
NPOeKTHPOBaHUMU.

3.8. Hauboee HeGNaronpuATHOE couyeTaHue B 0cOOOM pexume,
BIUIIOYAIOIIEM TIPOEKTHYIO aBapuio, onpeaensaercsa COIOCTaBJIeHueM

BAPUAHTOB BO3JIeMCTBUA TeMIIEpaTyphl H HaBJIEHHA (pa3pexeHUs)
B TeueHHe aBapHH M NocJieaBapUNHbIN I1IepHUOI.
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* Harpy3xku OT MACChl CTPOHTEBHBIX KOHCTPYKUHUM H CTALIHOHApHOTro 060pynoBaHusa U BO3aeHCTBUA, 0Oyc-
NTIOBJIeHHBbIe DPAaCYeTHBIMH OedOopMALIMAMH OCHOBAHHA, U3MeHeHHeM BIaXXHOCTH, YCAaOKOH M ITOJI3Y4YeCThIO Ma-
TePHAJIOB.

*< Buax '+ o3HayaeT, UTO HArpy3Ka BKIIOYAETCA B COOTBETCTBYIOLEE cOodeTaHue, 3HAK ''—’’ — He BKJIIOUA-
eTcCH.



4. OCHOBHBIE PACUETHLIE ITOJIOXKEHNA

4.1. O6ume TpeGoBaHHA

4.1.1. XenesoberoHuble KoHcTpykiuH JICB cienyer paccuu-
ThIBATh Ha ocHoBe mojioxeHur CHull 2.03.01-84 ¢ yueTomM pnoriosi-
HHTeNbHBbIX TpPeOOBAaHHI, H3/TOXEHHBIX B HACTOAlIEeM pas3jeile H B
COOTBETCTBYIOLMX HOpMAX:

1) ona xoHCTPYKUMH, paboTalomMX IIpH CHCTEMATHYECKOM
Bo3geiicTBUM Temmepatyp or 50 mo 200°C BxkmounTeNnbHO, —
B CHull 2.03.04-84;

2) A KOHCTPYKLMH, PAacCUHThIBAEMBIX Ha JUHAMHYECKHE
Bo3nercTBuda, - B CHull I1I-11-77%;

3) nmnA KOHCTPYKLHMM, PacCYMThIBAGMBIX Ha CEHCMHYeCKHe
Bo3neicreuA, — B CHull I1-7-81 u ITHADS I'-5-006-87.

4.1.2. Yeunua B coopyxeHHAX JICH, ABAAIOMIMXCA CTaTHUECKH
HeOolpeaeJIMMbBIMIH KOHCTPYKUHAMH, ONpeneNAloT 10 [paBHIaM
CTPOHTEJIBHOH MEXaHHMKH C Y4YeTOM HNEeHACTBHTENIBHOM XeCTKOCTH
ceYeHHH H, KaK MPaBWIO, C HCNOJIb30BaHneM DBM.

IIpn orcyrcrBuUHM pa3pabOTaHHBIX MeETONOB OIpeneNieHUs OeNn-
CTBUTEJILHOTI'O paclpenejleHUA yCHWJIHMM B COOPYXEHHH, a Taxxe
B UeNAX YIPOINEeHHA NONyCKAaeTCA IMPOBOXHTH pacueT ZOCTATOYHO
0060CHOBaHHBIMH NPUONMIKeHHBIMHA METOIAMHM.

4.1.3. Pacuetr Ha ITPOYHOCTDH AOJXKEH NMPOBOAHTHCA NPH HEHCTBHU
HauOonee HeOJAronpuATHBIX COYETAHHH BHYTPEHHHMX H BHEMIHHUX
HArpy3OK, BOZHHKAWIIHX B OCODLIX pexxHUMax M INPH HCIBITAHHAX
BHYTpEeHHUM JaBJjierueM (cM. 1abi. 1).

4.1.4. Tlpu pacdere KOHCTPYKLHH HeOOXOAMMO YYHUTHLIBATH
repMeTH3HpYIIYI0 OOIMIOBKY KaK HArpys3kKy, OCOOEHHO IIpH
TeMIlepaTypPHBIX BO3NeHCTBHAX B 0CODOBIX pesxuMax.

4.1.5. Kareropuu TpeOOBaHMI K TPEUIMHOCTOMKOCTH, a TaKike
3HAYCHHA [MpeHeJyIbHO OONYyCKaeMOH IUHPHHBI PACKPLITHA TPEUHH
B YyCIOBHAX HearpeCCMBHOM cpenbl NPHMEHHTENbHO K NAHHLIM

CoOOpyXeHHsAM B cooTBercTBHM co CHull 2.03.04-84 npuBeneHnl
B TaOJ1. 2.
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Tabnuua 2

Yenosusa akcrnyatauu | Kareropus TpeGoBaHUH K TPEIIUHOCTORMKOCTH

KOHCTPYKIHH Kene300eTOHMBIX KOHCTPYKIIHI H NIPeRebHO
OOMYCTHMAA IIIMPHHA (MM) HeNpPOOOJIKHTENbHOI'O
.11 ¥ MPOMOJIKHTENIBHOTO 8., .7 PACKDBLITHA
TPeuHH, 00ecrIeunBAIOIIAR COXPAHHOCTh APMATY PHI

Henanparaemasa crepxHe- | Hanparaemas crepkHe-

BaA APMATYDPA H APDMATYp- | Bas apmMmarypa H BbICOKO-

Haf NMPOBOJIOKA fIpOUYHAA apPMATYpPHAA
NPOBOJIOKA THAMETPOM
3,56 MM u bonee

B 3axprITOM NOMellleHUM | 3-A KATEropHn . 3-A KaTeropmsa:
acrc1 = 0,43 crc1 = 0,33
acrc2 = 0,3 8crc2 = 0,2

Ha oTkpeiTOM BO3OyXe, | 3-7 KATerOpHA: 3-7 KaTeropHs:

a TaK’>Ke B I'DYHTe Bblllie a.r.1 = 0,4; 8,01 = 0,2;

YPOBHA I'DPYHTOBLIX BOL, acq = 0,3 8., = 0,1

llog HenmpoOO/IKUTENLHLIM PAaCKPBITHEM TPELIMH MOHHMAETCHA
UX pacKDBLITHE MPH AEMCTBHH HAIPY30K, BXOJAIUMUX B COCTAB IIpef-
INYCKOBLIX WIH KPaTrKOBPEMEHHbIX 3KCILU1YaTallUOHHBIX PEXHMOB,
a nopn IpOOOJDKMTENIBHBIM -— PaCKPBLITHE TpellHH ITPH OeHCTBHU
Harpy3oK, BXOAAIMX B COCTaB [UIMTENBHBIX 3KCIUIYATAUMOHHBLIX
PeXHUMOB.

4.1.6. B ocobpIx pexumax WIHPHUHA PACKPHITHA TPELIHH He Or-
PaHUUUBAETCS.

I1 pumMeuaHu e OrpainueHHe NNPOHHIAEMOCTH KOHCTPYKIHI JOTKHO
obecTieuBATHCA FepPMETHIMPYIOLEH cTanbHOM 00MIHIIOBKOMK.

4.1.7. B ocobpix pexxumax monyckaerca obpazoBaHHe M HeIpO-
HOJDKUTEJIBHOE PAaCKPBLITHE CKBO3HBEIX TpeuMH B OeTOoHe NpH YCIIo-
BHMH oOOeclieqeHHWs HMX [OCIEOYIOUIEr0O — IocClie CHATHA OcoOBIX
HAarpy3o0K — 3aKpBITHA OO0 3HA4YCHHMM, He ITPEBBILIAIOIIMX IIpelelib-

Hble, YCTaHOBJIEHHbIE IJIA NPOXOJIKHUTEIBHOTO PACKPBITHA, TPEIlHUH
(cMm. 1. 4.1.5).
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4.1.8. Pacuer ycunuit B coopyxxeHUAX JICH pomxeH nMpoBOOUTD-
CA C yYeTOM HAaNpsDKEeHHOTr0 COCTOSIHHUA U medopmanuili OCHOBaHUH
M IUIMTHBIX (PYHIAMEHTOB, KOTOpbIe OINpPeNensiTCA COOTBETCTBEH-
Ho o CHwull 2.02.01-83 u CHulI 2.03.01-84.

4.1.9. Pacuer ceueHHMH 11O TPEIMMHOCTOMKOCTH H NPOYHOCTH
B OCOOBIX peXHMaX, BKIIIOUAIOLIMX aBapHH, JONycKaeTrcs IMPOBO-
IUTh TOJIBKO IJIA TpeX pacyeTHBIX Cj/IyyYaeB, IIPH KOTOPBIX TeMIlepa-
Typa U gaBJieHHe cpeabl BHYTPH COOPY>KEHHH :

1) mocTurawT MakKCUMAJILHLIX 3HAUYEHHWH ;

2) HAYMHAIOT HeOOpaTHMO INanaTh B pe3yJibTaTe AeHCTBHUA
AKTUBHBIX CUCTEM CHHXKEHUA NaBJICHHA,

3) HOOCTHUrJIH 3HAUEHUM, COOTBETCTBYIOLIHMX MHHHMAIIBHOMY
IABJICHHIO.

Temneparypa BHelnHeli rpaHun 0OeToOHa NPHHUMAETCA PaBHOM
CpegHeMecCAYHOH TeMriepaType (B AHBape) Hapy»>XHOT'O BO3AyXa HIIH
BO3AyXa B IPUIIEralolux K 000J0uKe IToMellleHHAX.

4.1.10. PacrnipeneneHue TemMreparypsl Mo CEYEHHUI0 KOHCTPY KIIHHA
B 3KCIUIVATAIHOHHBIX M OCOOBIX pexXumax cjieayeT OINpenenars
TEeIUIOTEXHUYECKHM pPacueToM, YUYUTHIBAIOIIHM [IHHAMHUKY TeIUIO-
OOMEeHa KOHCTPYKIHMHA ¢ BHYTPEeHHEH U HapYKHOH cpelaMH.

4.1.11. PexoMeHryeMBle MeTOABI pacyeTa IPUBOAATCA B IIPHIIO-
KeHUAX 4 1 D.

4.2. OcoBGeHHOCTH pacueTa Kejle300eTOHHBIX KOHCTPY KIHH
3alMTHBIX 000J10YeK

4.2.1. Ilpu pacuere ycwind B 000JI0UKAX, B KOTOPBIX OTHOLleE-
HHe TOJIIIMHBI K pajauycy He npeBbiliaer 1/8, pexomeHayercA
HCIIONIb30BaTh TeXHHUYECKHE MPWIOKEHHA TEOPHH TOHKHX 000JIoYeK.

[Ipumeuanue. [Ipu pacuere 30H NPANIOIKEHHA JIOKANBHBIX HA'PDY30OK
H YTONUIeHUH CllelyeT YYHTHIBATh OObeMHOe HANpA)XXKeHHOe COCTOAHHe DeroHA.

4.2.2. B npenBapHTeNbHO HaNpPfOKEHHBIX O0OONOYKAX YCHIIHA
[IpegBAPHUTENILHOIO HATSKEHUA B HANpAraeMoH apmartype clenyer
Ha3HaYaTh C yueToM TpeOoBaHMI, H3NOXKeHHbIX B nm. 4.1.5 n 4.1.6.

4.2.3. Ilpn pacuere ceueHmii cdepuuecKOH H IIHIHHAPHIECKOH
yactefli O0OONIOUKHM clleayeT HCIONb30BATh pPAa3JIMUHBIC pacCyeTHLhIe
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CXeMbl [IJIA CeYeHUH B KpaeBbIX 30HAX U JJIA CeUeHUM, B KOTOPBIX
BJINAIHHEM KpaeBbIiX 3¢ ekToB MOXKHO ITpeHedpeys.

B ceueHHnax, B KOTOPbLIX BIMAHKUEM KpaeBbiX 3¢ (deKTOB MOXHO
IIpeHeOpeus, BCe NPOIOJIbHbIE YCHIHA ClIenyeT CUHATATh ITPUIIOMKEeH-
HbIMH B LIEHTpEe TAXKECTH MPUBEIEHHOTO ceueHHA, B KpaeBbIX 30HAX
IIOJI0XKeHNEe MPOJOJIBHBIX YCWINM onpenenseTrcd KOHQpHUrypailued
CeYeHH .

4.2.4. XecTKOCThb KOJIBLEBBIX CEeUEHHH OOOJIOYKH C OJIIM3KO
PACIIONIOKEHHBIMH OTBEPCTHAMH KaHaJIooOpa3oBareseil, Kornaa o0-
1as naouangs UX cocrtaBiideT He 6osiee 10% rouiagu ceueHUs Oe-
TOHA, MOXeT OBITh NPUOJHKEHHO YYTeHa INyTeM HCIOJIb30BaHUSA
IIpuBeAeHHON IUIOLAAY CeYeHUsI (C yuYeTOM IIIolanerd OTBEPCTUH) .

4.2.5. B nmunuHipudyecKoM U cPepUyYecKOHM YacTAX IpenBapu-
TEeJILHO HaNpAraeMbIx 000JI0UEK, cOoZepKalllMX apMaTypPHbIe 3JIeMEH-
Thl, paclipenenedHbie B OETOHHOM MAaCCHBe, ClleyeT IIPOBEPATh
Ha IIPOYHOCTb CeYeHus, HOpMaJlbHbIe paguycy. Pacuer poJnkeH
IIPOBOOUTHCA JIJIA OBYX CTagUM O0KATHA ODOOJIOUKH:

1) HampsXXeHa TOJILKO apMaTypa pana, OnHkaniuero K BHYT-
pPeHHel NOBEPXHOCTU 000JI0UKH;
2) HanpspKeHa BCH HallpAraemMasi apMaTypa.

4.2.6. PaguanbHble pacTAruBamwile YCWIHA B UIWIHHIPHYECKOM
yacTy OOOJIOUKH, I'le BJIMAHHEM KpaeBhIX 3(P¢PEeKTOB MOXHO IIpe-
HeOpeub, MOr'YT BOCIIPHUHHMAThLCA OETOHOM WIIH ITOIIepeyHOM apma-
Typoi B 3aBHCHMOCTH OT HallpshKeHUH B DeToHe.

ConpoTHBJIEHHE PACTAXKEHUI0 MOTepeyHoOM apMaTypbl cilegyer
npuaumarts 0,8 R, betona — 0,7 Ry,.

4.2.7. PaguanbpHble pPacTArHBAWIINE YCHIHA B CcepuuyecKOM
Kyriojie 000JIOUKHM HOJIPKHBI INOJIHOCTBI0O BOCHPHHMMATBCA INOIEpey-
HOM apMaTypoOHu.

4.3. OcoGeHHOCTH pacyeTa kej1e300eTOHHBIX KOHCTPY KIHF
repMeTHYHBIX HOMeIueHUH

4.3.1. B xkene300eTOHHLIX KOHCTPYKIMAX IepMETHUHBIX FOMe-
IlleHHil VYCWIHA, BbI3bIBaeMble JIMTENbHbIMH TEMIIEPATYPHBIMH
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BO3[IeICTBUAMH, CJIeAyeT OIpenelsaTh ¢ YUeTOM I10CIed0BaTelIbHOC-
TH 3aMbIKAaHUA Y3JI0B U UX TeMIIepaTyphl.

4.3.2. COOPHO-MOHOJNUTHbIE KOHCTPYKLHH, & TAK)Xe MOHOJIHT-
Hble KOHCTPYKIIUU C HEeCyllleH apMaTypoi, B TOM YUCJIe CO CTAJILHOHN
OOJIMIIOBKOM, IOJXXHBI PacCUMTHIBATACA Ha IPOYHOCThH, ODOpa3oBa-
HHe W pacKpbiTHe TpPelliuH U Ha nedopmauuu 4Jis OBYX CTaAuH pa-
0OTLI B COOTBETCTBMHU ¢ yKasaHuAMH pa3gena 1 CHull 2.03.01-84.

[Ipu pacuere TPELUIMHOCTOMKOCTH U AedopMallMH KOHCTPYKIIHA
B CTaIWH IIOclie IpHoOpeTeHUss 6eTOHOM (MOHOJIUTHBIM) , YIIOXKEH-
HbIM Ha MeCTe HCIIONb30BAHHUA KOHCTPYKIMH, 3aJaHHOHU NMPOYHOCTH
HeOOXOOMMO YYHTHIBATh HAyalibHble HAINPAXKEHUA W NPOTrHOLI,
BO3HHKIIIHE B COOPHBIX IeMEHTAX U Hecyled (B TOM 4uciIe JIUCTO-
BOH) apmaType, 10 IpHOOpeTeHnss 6€TOHOM, YJIOKEHHBIM Ha MECTe
MCIIOJIb30BaHHUA KOHCTPYKUHN, 3aJJaHHOM ITPOYHOCTH.

4.4. Oco0eHHOCTH pacueTa repMeTH3HPYIOIed CTaJIbHOM
O QITHIIOBKH

4.4.1. B pacueTHyYI0 IUIOLIanbh CEUYEeHHA CTAJIbHOHW OOIULIOBKHY
PeKOMEHAYETCS BKIIIOYATh TUIOLIAZL ITOTIEPEUYHOr'0 ceYeHHsA AaHKEPOB
U3 NPOKATHBLIX MNPOoPUIed COOTBETCTBYIOIIIErO HalpaBJIEHHMA IIpH
VCJIOBHMH CBapKH UX KOHLIOB MeXIy CcODOH,

4.4.2. CoBMmectHOCTh Oedopmainuil OOJIHMIOBKH ¢ O€TOHOM NpH
cokaTHu OOecneueHa, eciid coOOJII0HaeTCA yCIOBHE

11,2 < % c¢r,1,2 >

roe 0; .. — KPUTHYECKHE HANPXXEHWA B OONIMIOBKe, IIPH KOTOPHIX
’ o
BO3MO>KHA [IOTEPA YCTONUUBOCTH.
Kpuruueckue Hallps>KeHUSA clIeyeT OIpeneATh B COOTBETCTBHH

¢ yxaszaHusamu CHull TI-23-81 no pacuery Ha yCTOMUYHMBOCTL LI€HT-
PAJIbHO-CIKATHIX 3JIEMEHTOB,

4.4.3. lloTepa ycToHUMBOCTH OOJIMIIOBKH BO BCe€X peXHMaX,
32 UCKJIIOUEHHEeM 0CcOOO0ro pexkuMa, BKITIOUAIOLIEero yaap rnagaolero
camoJsiera (cMm. Tabn. 1), kax npaBUIIO, He MONTYCKAaeTCH.

[l pymMeuaHH e HOINYyCTHMOCTh NOTEPH YCTOHYMBOCTH OOIHMIOBKH

pomkHa ObITh 00OCHOBaAHaA ITPM YCIIOBHH COXpaHeHHA ee IUIOTHOCTH MPH pac-
YeTHLIX NapamMeTpax.
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4.4.4. Ilpu pacuere OGJIMIOBKH Ha YCTOHYMBOCTD CIIEAYET:
1) HUCXOAMTh H3 BO3MOXHOCTH pPa3pyllIeHHMA OAHOTrO ruo-
KOr0 aHKepa,
2) He YUHTHIBaTh clelUieHHe OGIHIOBKH ¢ DETOHOM.
4.4.5. JJonyckaeTcss He yYMTHIBaTh HayaJIbHYI0 KPHBH3HY 00H-
LIOBOK TIPH pazHyce KpuBU3HbI 6osee 10 M.
4.4.6. Tpu pacuere Ha yCTOWYMBOCTb OOMHLIOBKH C aHKepaMH
H3 NpOKaTHBIX Npoduied, NpHBAPHBAEMBIX OIHOH MOJKOH K 00-
JIMIIOBKEe ABYMSA NapaJuleibHBIMH LIBaMH, NONYCKAE€TCH pacyeTHbIH
iar aHKepoB B HaNpaBJIeHHWH, HOPMAJIBHOM K IIPOAOJILHON OCH
NPOKATHLIX Npo¢dHIed, yMEHbLUIUTh Ha LIHPHHY TIOJIOK, obpailieH-
HBIX BHYTPb Pac4eTHOro npojera (puc. 1).

Puc. 1. Bapuautsl aHKepPOBKH CTAJIbHOH OONHNOBKH (Ly, L — war askepos;
d — nuamerp anxepon; | — pnuna aukepos; L. — pacuerHnId war aHkepoB
¥3 NpoXaTHLIX Tpodunel, MPUBADEHHBIX ABYMA MNapajyielbHbIMH LLIBAMM ) :
a — JIMHeilMBIe aHKepa: 6 — Toueunble aHKepa; 1 — obnuuoOBKa; 2 — aHKe-
pa; 3 — Yyroaok

4.4.7. Aukepa repMeTH3HpYIOUIEH CTaIbHOH OONMUOBKH AOJIK-
HEI IPOBEPATHCH:
1) Ha cpe3 H pacTsDKeHHe;
2) Ha COBHI IIPM CMATHH OeToHAa;
3) Ha BhUIeprUBaHHe - aHKepa 6e3 yCuIeHHH,
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4) Ha nponaBiMBaHHe U CMATHe OeTOHA MpPHU PACTHKEHHH —
aHKepa ¢ YycuileHHAMH (manbamm, IUIAaCTHHAMH, BHICAXKEHHbBIMH
rOJIOBKaMH) .

4.4.8. IIlpu pacuere YCTOHYHBOCTU OOJTMIIOBKA CUHMTAETCH KECTKO
3al[eMJIEHHOH B MeCTaX aHKepOBKH.

5. KOHCTPYKTHUBHBIE TPEBOBAHHUA

5.1. Obupe TpeboBarMA

0.1.1. IIpu npoeKTUPOBAHHMH >KelIe300eTOHHBIX KOHCTPYKIIHIA
HAJUIEXKHUT BBIMNOJIHATP KOHCTPYKTHBHLIE TpeOOBaHHA COTIJIaCHO
ykasaHuam pasznena o CHull 2.03.01-84, CHull 2.03.04-84 n Ha-
CTOAILLEro pa3zeia.

5.1.2. B Mecrax nepecedeHnii OETOHHBIX KOHCTPYKIMIA TeXHO-
JIOTHYEeCKMMH KOMMYHHKAIIUSAMHA C IIOBBIIIEHHOH TeMllepaTypoH
BHYTPEHHeM cpenbl HeOOXOOMMO IIpeAyCMAaTpPHUBAaTh TEIUIOBYIO
H30JIAINI, OrpPaHHYUBAIONIYI0 IJIMTENbHBINM HAarpeB OeTOHa TeMrile-
parypoii 90°C, KkpaTkoBpemeHHbII HarpeB — TeMIlepaTypoOi
200°C.

5.1.3. Ilepepmauy cocpegOTOYEHHBIX HArpy30OK Ha CTaJIBHYIO
OOMUIIOBKY cilefye€T, KaK MNpaBWIO, IIpeAycMaTpHBaTh depe3 3Jjie-
MEHTBI )KeCTKOCTH.

5.1.4. YuacTkH OOGIUIIOBKH, KOTOPLIE MOT'YT ObITh NOABEPTHYThI
MEXaHHYeCKHM BO3JE€HCTBUAM BO BpeMsA aBapHi, HOJIKHBI OLITH,
KaK IMPaBHJIO, 3AILHIIEHBI OT [TIOBPEXIAEeHHH 3KPaHAMMU.

5.1.5. CoBmecTHaa pabora OOMHMLOBKM C OETOHOM HOOJDKHA
oOecrieuBaThCA HaOe>KHOM aHKepOBKOH. B KadecrBe aHKepoOB
cJIeAyeT HCIIOJIL30BaTh CTEepP)KHH (TOUYEeYHBbIE aHKepa) MU INPOKAaT-
Hele npodunn (NMuHeHHble aHKepa), cM. puc.. 1. lllar ankepos or-
penenseTca pacyeToOM, HO IMPH 3TOM JOJIKHEI BbITOJTHATLCA CIIeyIo-
Iye TpeboBaHuA:

1) paccTtosHHNe B CBETYy MEXAY TOYEYHBIMH aHKEPaMH HOJIK-
HO OBITh He MeHee 6d, rae d -~ AUaMeTp CTep>KHA aHKepa;

2) paccTOfAHHE B CBETY MeXAY JUHEHMHbIMU aHKepamMu JOJIXK-
HO OBITh He MeHee TPeXKpaTHOM BhICOThI aHKepa;
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3) B MecTax BO3MOXHOI'O IPUIOXEHNsA B OOJIHUIIOBKe cocpe-
OOTOYEHHBLIX HArpy30K CJIeiyeT YCTaHABJIMBATh MOOIIOJIHHUTEJILHBIE
aHKepa.

5.1.6. B 30Hax BO3MO>XXHOr'0 OOpa3sOBaHHA CKBO3HBLIX TPeELUHH
B OeToOHe TOUeYHbI®e aHKepa AOJIKHBI UMETh YCHIIeHHMA Ha KOHILAX
(B BuOe umiaid, MAacTUH, BBICAXKEHHBIX TOJIOBOK) WIH IIpHBapH-
BaTbhCA K CTEPKXHAM IIOIIepeuHO! apMaTyPhl.

0.1.7. Ina orpaHuueHusa pedopmMalldii CTAJIBHON OOIHIIOBKH
CTeH B INepHUOJ CTPOUTENLRCTBA ee HeoOXOOMMMO YCHWIMBAThL BepTH-
KaJIBHBIMH pebpaMH JXeCTKOCTH NpPEHMMYLIeCTBEHHO B BHIE YroJl-
KOB, KOTOpble OQHOBPEMEHHO CIYXXaT aHKepamMu IIPOTHB CIOBUra
B IepHop »3Kcrnyarauuu. s rpenoTspallileHHss BbIIEpryBaHUA
BEePTHKAJIBHBIX pebep KeCTKOCTH M3 OeTOHA HeOOXOoaMMa NpUBapKa
K HUM TOUYEUHBLIX aHKEpOB (CM. pucC. 1,a).

0.1.8. JIuneitHble aHkepa cliegyeT NpUBapHBaTh K OOIHIIOBKe
[IPEepPLIBUCTHIM ABYCTOPOHHHM LIBOM.

5.2. Xene300eTOHHbIe KOHCTPYKIIMH 3alMTHBIX 000I04YeK

5.2.1. B mecTax NpUMBIKaHHA K 000JI0UKaM APYIrAX KOHCTPYK-
LUK cleayer npeaycmarpuBarh aedOopMaliMOHHbIE 1IBBI, LIUPHHA
KOTOPBIX OIpenenseTcA C YU4eTOM IOpPH3OHTaJILHBLIX IepeMeilleHUN
000I0YeK M NMpHIeraliix KOHCTPYKUHA B 0COOBIX pexHUMax.

IIpuMevyaHue. Honyckaerca NpuMbIKaHHe K 000J10YKaM, BHITOJTHEH-
HbiM Oe3 NnpeaBapHUTe/NIbHOI0 HANPSOKEHWA, OPYIrHX KOHCTPYKIMII NPH COOT-
BEeTCTBYIOLLEM TeXHHUKO-3KOHOMHYECKOM 000CHOBAHUM.

0.2.2. InA nporycka B peaKTOpPHOe OTHeIeHHe yepe3 000JIOUKY
IeKTPOTEXHHYECKNX U TEXHOJIOrHYeCKHX KOMMYHHKALKK, OCTaB-
KH 000pyZOBaRHA U [IPOX0a O0CIYKHUBAIOLIIEro NepcoHaIa cnenyer
npeaycMarpuMBarh IPOeMbBI H OTBEPCTHA, pa3sMepbl KOTOPLIX OIl-
peneyAlTCA B COOTBETCTBHH C TeXHHUYECKHUM 3aZlaHUEeM Ha NPOEKTH-
poBaHue.

B 30Hax gedictBUA KpaeBbLIX 3(p(eKTOB NpOEeMbl H OTBEPCTHA
pacrniojiaraTh He peKOMEeHOYeTCH.
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5.2.3. OTBepcTHUA paACIIOJIaral0OT N0 BO3MOHOCTH TaK, 4YTOOBI
HCKJIIOYHTh MX B3aUMHOE BIIHAHUE:
1) B KONBIIEBOM HaNpaBJIECHHH 3TO PAaCCTOAHHE OOJIKHO OBITH
B CBEeTY He MeHee OIHOTO HauOonbllero pasMepa OTBEepCTHA;

2) B MepHIHOHAILHOM HAIIpaBJIEHHH — He MeHee YABOEHHOIO
HanboblLIero pa3mMepa OTBEpPCTHA.

5.2.4. 30HBI 000J104eK U IUINT BOKPYr NPOEMOB H OTBEpPCTUH
HeoOXOOMMO YCHJIMBATh YCTAHOBKOM MOIOJIHHTENILHOH apMaTyphbl,
IUIOIAAh KOTOPOH MOM)KHA OBITh He MeHee IUIOLIaNM BbIpe3aHHOWH
paboueit apMaTypbl, YCTAHOBKOM IOOINOJIHHTEIBHOH KOHCTPYKTHB-
HOH apMaTryphl, YCTPOMCTBOM O€TOHHBIX YTOJMIEHUA BOKPYr
OONBIIMX MPOEMOB (D>6) uycraHOBKOM  IWIMHAPHYECKHX
3aKJIaIHbIX HeTajiell B MailbIX oTBepcTuaAXx (D < 6),rme D — gua-
MeTp rnpoema (OTBepcTHA), § — TOJIUMHA CTeHKH 000IIOUKH (IUIH-
THI) .

5.2.5. beToHHBIe YTOIIIEeHHA BOKpPYr OOJIBIUHUX IIPOEMOB H OT-
BEePCTHM clielyeT BBINOJIHATE 0e3 pe3sKux H3JIOMOB IIOBEpPXHOCTH
¥ IpUHUMaTh B nipepenax 0,5—0,8 Tomuuuer 060n0ukHy.

5.2.6. [Io BceHd ruomanyd yTolnleHH y NMpoeMoOB U OTBEPCTHM,
pa3Mephbl KOTOPHIX IIPEBBLIMAIOT TOJIIUIHHY CTEeHKH OOOJIOUKH,
yCTAaHABJIHBaeTCA KOHCTPYKIMOHHAA KOJIblieBas, pagnalibHaA U I10-
repedHasi apMaTypa JUaMeTpoM He MeHee 16 MM.

5.2.7. BoKpyr MalbIX OTBepCTHH YCTaHAaBJIKBAaeTCA IOMOJIHU-
TeJIbHAA ApMaTypa 1A aHKEePOBKH 3aKJIAOHON JeTallu.

5.2.8. Bece 3aknagHble meTalu, oopamMisgioniHe NnpoemMsl ¥ OTBepC-
THA, OOJDKHBI HMeT (bJ1aHLIBl, NpUBAapEeHHbIe CIUIOLIHBIM LIBOM.

5.2.9. BepxHiol0 yacTp 000JI0YeK PEKOMEHAYETCH IIPOEKTUPO-
BaTh B BUJIE MOJIOrOro BRITYKIIOTO chepruecKOoro KyroJa.

5.2.10. KoHuleHTpauMu HaNps)KeHUHA, BO3HUKAWILIIHE B pa3lHy-
HBIX 30HAX ODOJIOYKH, peKOMEHYeTCA YMEeHbIIAaTh KOHCTPYKTUB-
HLIMY MEpaMH:. TUIAaBHbBIM CONpPAXKEeHUEM IOBEPXHOCTEN, N3MeHEeHH-
eéM TpaeKTOPHUH HallpAraeMomn apmaTtyphbl 1 T.I1.

0.2.11. [lumamerp mIomaz¥ ceueHHA KaHAJIOOOpa3zOBaTelfd B

CBETy OOJDKE€H HE MeHE€ UeM B/IBOe IIPpEeBhINIATh JUaMeTp IIoLianau
CeUEeHHNA paciiojiaraemMoro B HEM apMaTyYpPHOT'O 3JIeMeHTa.

19



5.2.12. Jonmyckaerca KacaHue KaHajI1000pa3oBaTenen pa3HbIX
HaITpaBJICHHH B MeCTaX UX NepeceueHHH.

5.2.13. [lpy nNpoexTUPOBAHMH ANA PAUOHOB C CEHCMHYHOCTHIO
oo 8 6a/UI0B BKIIIOUHTEJIPHO MTPpeRBapUTEIbHO HANIPKeHHBIX 000710-
YeK C HanpAraeMon apMaTrypoil, He UMeWlllel CleIUIeHHA ¢ OeTo-
HOM, CJieyeT IIpelyCcMAaTpHBaTh pa3MellleHHe HalpsraeMou apma-
TYpsl TaKHUM OOpa3oM, uTOOBI He HNONycKaTh BO3HUKHOBEHHA
ee KoJiebaHuMil.

B 30He pgelicTBMA MaKCHMAJIBHOrO Harubarwiero MoMeHTA
MEPUANOHANIBHOI'O HAIlpaBJIEHUA NOJIKHO IpeayCcMaTpUBaThCA KOH-
CTPYKTHBHOE apMHpPOBaHie IuIonanbsio He meHee 0,3% muomany
ceyeHUs OeTOHA B pacTAHYTOM 30He H 0,1% — B ¢)KaTOM 30HE.

5.2.14. B nmnpenBapuTelIbHO HaIpPsOKEHHBIX OO0OJIOUKaAX [JIfd
BOCIIPHATHA IIONIEepeUHbIX CHJI, a TaKXXe yCWIHH, KOTOpble MOTYT
IIpUBECTH K pAacCCIOeHHI0 OeTOHAa B IIWIMHApPHYECKOHN HU cdepHuec-
KOH YacTAX, B pagyuaJIbHOM HalIpaBJIEHHHU CllefyeT IIpedyCMAaTpH-
BaTh YCTAHOBKY XOMyTOB. [Inomans cedyeHuss XOMYTOB B IIMIIMHII-
pHUYeCKOH YacTH OOJIKHA ObiTh He MeHee (,00% mnomagy ceueHUA
OeroHa, B cpepHuyeckoM NepeKpbiTuu — He MmeHee 0,1%.

5.2.15. ¥ BHyTpeHHeH M HapYy>KHOH IIOBEepXHOCTeH IpenBapH-
TeJILHO HAIIDSKEHHOH 000JI0YKH ciieyeT INpeAyCMAaTPHBATh YCTa-
HOBKY KOHCTPYKTHUBHOH CTep>XHEBOH apMaTyphl B KOJbIEBOM
H MEepHIAUOHAJIbHOM HaIlpaBJICHHAX.

[llar cTep)xHeBOK apMaTyph!l B O00OMX HaNpaBJIeHHUAX NIPHHHUMAaET-
cA He Oonee 400 MM, a MUHHNMaJIbHAA IUIOINANDL CeUeHHUA apma-
Typbl — He MeHee 0,1% mnnoiuanu cedyeHus OeTOHAa y BHELIHeH I10-
BepxHOCTH U He MeHee 0,00% -- y BHYTpEeHHEeH.

5.2.16. B mecTrax aHKepOBKH HanpAraéMoM apmMaTyphbl JOJIXKHO
[peaycMaTpUBaTbCA MECTHOE apMHpPOBAaHHEe B BHIE PANA CETOK,
PacrnonoskeHHBIX HOPMAJIBHO K OCH aHKepa.

5.2.17. B mMecrax pe3koro H3MeHeHHMsA KPHWBHU3HLI KAHAJIOB

Ui MPONyCcKa HallpAraeMoM apMAaTyphbl cJleaAyeT YCTaHaBJIHUBATH
B KayecTBe KaHajjoobpaszoBaTenerl cTalbHblie 3aKJaOHbIC IeTaId
3aMKHYTOH KOJIbLeBOH (OpMHI U ILUTABHOrO OYepPTAaHHUA B HanpasJie-

HUH H3MeHEeHHUA KpPHBHU3HbI, 4 TAaK)XXe YCHIMBATH OETOH CceTKaMH
HJIM XOMYTaMH.
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5.2.18. B mnpeaBapHTeNbHO HANpPMKEHHBIX 000N0YKax Oe3
CLHeIUIEHUs apMaTypbl ¢ OE€TOHOM IOJDKHA IIpenyCcMaTpHBATHCA
AHTUKOPPO3UOHHAA 3alIIUTa HANTPAraeMoM apMaTyphl.

5.3. Xene300eTOHHEIe KOHCTPYKIIHH 'epMETHYHBIX NMOMeIueH i

[Ipy KOHCTPYHPOBAHUH Y3JIOB COIPS)KEHHMH CTEH, a4 TaKxXe
IIepeKpPhITHH HeoOXOoauMoO obecrieynBaTh HAJEKHYI0 aHKEpPOBKY
padboye apMarypbl € YUY€TOM TPYOHOAOCTYIMHOCTH 3THUX Y3JIOB
B YCJIOBHAX MOHTaXa H OeTroHuMpoBaHuA. Heobxoaumasa pmuna
aHKEepOBKH MOJIKHa 00eCIeynBaThCA 3aBeJE€HHUEM CTEpIKHEH B Cxa-
TYI0O 30HY COIpAraeMoro 3JeMeHTa M IpPpHUBaAapKOM K BBIIYyCKaM

apMaTypbl aHKepYOLIHX IUIacTHH (Imadd, BcmoMoraTenbHBIX dep-
MOYeK) .

ITPHJIOXEHHE 1
(cnpasouHoe)

OCHOBHBIE BYKBEHHbBIE ObO3HAYEHHA

Ycuwms B NONEPEeYHOM CedeHHH JIEMEHTa

P — ycunue nmpenBapHTeNbHOTO 00KaTHUA;

M, — n3rubamiuuii MOMEHT, BHI3bIBaeMblii HEPAaBHOMEDHBIM Harpe-
BOM OeTOHa IO BLICOTE CeUeHUs,

N y ~ Yycuiue, BrI3biBaeMoOe MAaCCO¥ BhIlIENeXKAIINX KOHCTPYKITHA;

N — npoponbHas pacTAruBalollasd CHila, BhI3bIBaeMas MOObEMOM
BHYTPEHHEro MAaB/IeHUA BHYTDH 3alllUTHOTO COOPY>KeHH;

N; — nmpononpHOe PpacTATHBAIOLIee yCHIHE, NnepenaBaeMoe obmu-
LIOBKOHX Ha OHeTOHHYIO YACTh CeueHHA 000I0UKH;

N5t ~~ PaBHONIEHCTBYIOLLAA BCEX NPOAOJbHBIX BHEUIHUX CHII.
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[Tonoxenye npooonbHON apMaTYphl B MONEPEUHOM CEYCHHH 3JIeMEHTA

S — obo3HaueHue IIPOOOJILHON HEHAIPAraéMOH apMATYPHBI, PACIIO-
JIOXKeHHOH Yy HaubOoJiee pacTAHYTOH (HauMeHee CXKaTOM)
rpaHy CeueHMs;

S' - o6o3nauenue NPOAOJILHON HeHAlIpAraeMoM apMaTyphl, paclio-
JIO)KEHHOH y MeHee pacTAHYTOH (Haubosiee cxarod) rpaHH
CeueHus,;

S,, — 0003HayeHUe NPOAONBHON HAIIPATraeMOH apMaTyphI;

S’f — 0003HaYeHHe repMeTU3HPYIOUIEHA CTaIbHON OOIIHIIOBKH.

I'eoMeTpHYecKHe XapaKTEPHCTHKH

a,a — pacCTOAHHUA OT LIEHTPA TAXKECTH apMAaTyPbl COOTBETCTBEHHO
! v “
SuS npo Ommxanuieil rpaHA CeueHHs;

g €sp ~— PACCTOAHUA OT LIEHTPA TAKECTH apMaTyphbl S 1o ueHTpa
/
TSDKECTH COOTBETCTBERHO apMATYPhI S U Sp;
Yo Yo Ysp ~ PACCTOAHWA OT LIEHTPA TAXECTH NPUBENEHHOTO ce-

YeHUA [0 IeHTpa TAXECTH COOTBETCTBEHHO apMaTyphl S,
S' un Sp,,

e; e’ — pacCTOAHHA OT TOUYKH IIPHJIOXKEHHA PaBHONEHCTBYIOLIMX
BCEX MPOJOJIBHBIX BHEIIHHUX CHl N, . IO PaBHOAEHUCTBYIOLLEH
COOTBETCTBEHHO B apmatype Su S';

Y — pacCTOAHUE OT UEHTpa THAXKECTH IIPUBENEHHOr'0 Ce4YeHHUA MO0
PACTAHYTOU I'DaHH,;

h — BBICOTA CEUEHHS,;

h, — pabouasi BHICOTa CEUEHMH;
X — BBICOTA CXATOH 30HBLI DETOHA;

b - UIHPHHA CEeUueHUSA,

€o.tot — IKCUEHTDHCHTET CHJIEI N, OTHOCUTENIbHO CHJIBI TSDKECTH

IPHUBENEHHOTO CeYeHUA,

A, A, A sp  TUIOLIa/H CeYeHHs apMAaTyphl COOTBETCTBEHHO S, S’
% Sp;

A; — IIOW@Anb CeYeHHs CTAIbHOH OOJIMIOBKH;

Ap — muomans ceyeHHA CKaTOH 30HEI HeTOHa,;

e
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I _ -
As red: As red npnBeneHHasf K DOeTOHy miaoniaap CeUeHUA COOTBET
CTBEHHO apMaTypbi S, S 4 S

A Lred IIPUBENEeHHAA K 6e'r0Hy IUIOIAZIb CeYeHHA CTaJIbHOH 00-
NMUIIOBKH;

Ared, y - TpHBelleHHaA K OeTOHy IUIOANh CEYEHHUA C TPeLHHON;

€; — OTHOCHUTeNbHBbIE Ie(POPMALIHK OCH IJIEMEHTA;

€g Eg, €sp ~ OTHOCHTENbHBIE nedopMalMi COOTBETCTBEHHO apMATY-
per S, S'u S

€ omocmenmue nepopmManuu CTaJIbHOH OOIHIIOBKH;

€, — CpeoHHe OTHOCUTENbHble nedOpMaLMM CHKATOH 30HBI GeTOHa.

XapaKTepHCTHKM MaTepHAIIOB

Vp Vp, — HauaJIbHBIH =~ KO3((HUMEHT IonepeyHoOH jegopmanmu
COOTBETCTBEHHO CTAJILHOH OOMHIIOBKH H ODETOHA;

E, E E — MOJZYJIb YIIPYIrOCTH COOTBETCTBEHHO apMATyphHI S,
s’ n S

E, — Haqanbnbm MOAY b YOIPYTOCTH OETOHA;

E, — monyns ynpyroctu obnunoBKu;

B; — xo3(pPHUILINEHT, YUHTHIBAIOIMH CHIDKEHHEe MONYJIA yNPYroCTH
IIpH MIOBLIILIEHHON TeMIlepaType CTAIbHOM OOJIHIOBKHY;

B p — KO3DOHUIHEHT, YUYUTBIBAIIMA CHI)KEHHe HAYaJIbLHOTO MOXY-
JIA YTIPYrOCTH CXXaTON 30HBI ODeTOHA IpH NOBBILEHHOH TEM-
reparype,

@ o+ — KO3pPUUUEHT IMHEHHOH TeMIlepaTypHO# AedopMauny apMa-
TypeI S, S'u S, ;

@, — KO3pPHUIHEHT JTHHEHHOH TeMnepaTypHOH fedopMaluy CTalb-
HOM OOJIMIIOBKH;

@ p+— KOIP(PHUUMEHT JIMHEHHON TeMIlepaTypHOH AedOpMALMH CXKa-
TOM 30HBI OEeTOHA;

R, R sp,t ~ PacueTHOe CONMPOTHBJIEHHE PACTSDKEHHIO COOTBETCTBEH-
HO apMaTypbl S H S [IpH BO3AEUCTBHH TEMIIEPATYPbI,;

R yt — pacueTHoe COHPOTHBJIBHHE PACTDKEHHIO (CXKAaTHUI0) CTAIBHOM

o6MMIIOBKH NTPH BO3A€HCTBUH TeMIIEPATyPhI;
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Rb, tem — PacueTHoe CONpOTHUBIIEHHE GeTOHA CXKATHIO IIPH BO3[eil-
CTBHUHU TEeMIIepaTyphl;

Rsc,t — pacyeTHOe COITIPOTHBIIEHHE CXKATHIO apMaTtypbl S 'npn BO3-
OEeNCTBUH TeMIlepaTyPhl.

Hagansiple HanpsKeHus
Osp — TpeIBapUTeNbHbIe HANDDKEHHA B HAIIpATaeMON apMaTtype
B MOMEHT HMX CHH)KeHMA B OeTOHe N0 HyJNA NPH BO3IEHCTBUH

Ha 3JIEeMeHT BHEIIHUX CHII.

Temnepatypa

t, to tsp — TeMIlepaTypa COOTBETCTBEHHO apMaTyphi S, S ‘u Sy
t; -~ TeMnepaTypa CTaJbHOH OOJIMIOBKH;

tpe — CPEmHAS TeMneparypa OeTOHa CXKATO# 30HBI;

Y¢ ~~ KOI(Q@HUMEHT HafeXKHOCTH I10 TeMIlepaType.

ITPHJIOXEHHE 2
(cnpasouroe)

CITELIUAJIbHBIE TEPMUHBI A OITPEOEJIEHAA

Knumarnuecke HarpyskH, XapakTepHble A momanku AC, —
CHEroBble, BeTpPOBbIe, TeMIlepaTypHble — MPUHHUMAIOTCA IO
CHull 2.01.07-85.

KnumaTtnueckue 3KcTpeMajibHble Harpy3kH — BeTpPOBbIe (ypa-

raHbl) , BbI3BaHHbIE 3aTOINIeHHeM mnomaaku AC, teMepaTypHble —
npuHuMarorea no ITuH A3-5.6.
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IIpennyckoBhle peXXUMbl Harpy»>XeHHUA — pacueTHble COYeTaHHA
Harpy30kK, KOTOPBIM [IOABEPralOTCA 3alIUTHbIE COOPYXEHHUs Ha
3aKJIIOUUTEJIBHOM 3Talle CTPOHUTENbCTBA MpH IOArOTOBKE K cjauve
HJIA IIpHM BO30OHOBJIEHMH 3KCIUIyaTallMM (mpeasapuresibHOe 06ka-
THe Oe3 yyeTa BTOPBIX NOTEPh NpeaHanpsHKeHUA, UCNbITAHHE BHYT-
PEHHHM JIaBJIeHHEM H T.[1.), BKJIKOYAd BHEIIHHE BO3OEeNCTBMA,
XapaKTepHbIe mia mnowmagku AC.

JKCIUIyaTallHOHHbIE PEeXUMBI (AHTelIbHbIe H KpaTKOBPEMEH-
HbI€) -- pacueTHble COYeTaHHUA HaArpys3oOK, B COCTaB KOTOPLIX BKIJIIO-
JaloTCA BHYTPEHHUE BO3JEUCTBUSA, NMPEeAyCMOTPEHHbIe TeXHUUECKUM
3alaHHeM [IJIA VYCJOBHM HOPMAJLHOM 3IKCIUIyaTallMM, a TaKXKe
BHEIlIHNE BO3JeHCTBUA OT XapaKTepHbIX 1A mnoujaaku AC npu-
POIHBIX ABJIEHUN.

OcobOble pexxnMBl -— pacueTHbI€ COYETAaHHA HArpy30K, B COCTAaB
KOTOPBLIX BKIIYAETCA ONHO U3 O0COOBIX BO3OeUCTBUM (HArpy30K),
OCTaJIbHbIE HArpy3KHU HNPUHUMAIOTCA: BHEUIHHE — KIJIIHMATHUYeCKHe
XapaKTepHble; BHYTPEHHHME — COOTBETCTBYIOLUHE HapYyIIeHUAM
YCJIOBHHA HOPMAJIbHOM 3KCIUTyaTaliuH,

KpaeBass 30Ha — 30HA HWIHHAPUYECKOH HIJIH cepHYeCKOH yac-
TH OOONOUKH, IIpH pacueTe CeYeHHH KOTOpPOH HeOOXOIHMO YUYHMTHI-
Barb KpaeBoH 3¢deKkT, T.e. HOeiictBHe (MOMHMO IIPOJOJNBHBIX
YCHJIMH) BHENIHHUX H3rubaroumMx MOMEHTOB.

I1 pu MeuaHue TeMmrepaTypHbIH MOMEHT, BbI3bIBaeMbIH IIepenagoMm
TeMIepaTyp B PACCMATPHBAEMOM CeUYeHHH, CUHTAeTCA BHYTPEHHHUM.

Toueynplil aHKep - aHKep U3 apMaTypbl WIH rlIaKoro \pyTKa.
JIMHeAHBI® aHKep — TIIOJIOCOBOM AaHKEp H3 IMPOKATHOIo

npoduns.

29



ITPHJIO)KEHHE 3
(cnpagouHoe)

[NIEPEYEHb HOPMATHUBHLIX TOKYMEHTOB,
KOTOPBIE CJIEAYET UCIIOJIB30OBATDH
MMPH NPOEKTUPOBAHUM KEJIE3OBETOHHbLIX COOPYXEHHH JICH

1. O0mne mnomnoxeHUA oOecreyeHUss 0e30MACHOCTH ATOMHBIX
cranuui: OITb 88.

2. HopMmbl NIpOoeKTUPOBAHHA CEHUCMOCTOMKHX ATOMHBIX CTaH-
uu. [IHAS I'-5-006-87.

3. Hopmpl crpoutenpHoro npoektupoBaHusa AC ¢ peakTopamMu
paszinuyHoro tuna: ITul A9-5.6.

4. CTpourtelibHble HOPMBI U NTpaBwiia. beToHHBIE U Xene300eToH-
Heie KOHcTpyKumu: CHull 2.03.01-84.

0. CTpounTenbHble HOPMBI M ITpaBiia. BeTOHHEBIE U XKejle300eToH-
Hbi€é KOHCTPYKIIMH, MNpenHa3HaueHHble IJIA pabOThl B YCJIOBUAX
BO31eHCTBHA [OBBII €eHHBIX % BBICOKHUX TeMIIepaTyp:
CHull 2.03.04-84.

6. CrpourenbHble HOPMbI U NpaBuia. CTPOUTENIBCTBO B CEMCMHU-
yeckux patoHax: CHull II-7-81*.

(. CTpouTenbsHble HOPMEL U MpaBuia. Harpyiaku u Bo3peilcTBUA:
CHullI 2.01.07-85.

8. CTpourtenbpHbIe HOPMbI U npaBwia. OCHOBaHHUA 3IAHUKA H COO-
pyxeHui: CHull 2.02.01-83.
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IHIPH/TOXXKEHHE 4
(pexoMeHOyemoe)

METOJBbl PACUETA CEUEHUU

1. O6nme TpeboBanns

CranbHad repmMetrusupymooilad obmunoBKa U 0eTOH HAXOOATCA
B IBYXOCHOM HANpA>XXeHHOM COCTOSSHHUH. PacueT Bemercs JUIA KaXK-
IO OCH OTHOEJIbHO, BJIMAHHE HANPAMXEHHI ApYyroro HarnpasjIeHHA
VUMTHIBAETCA pACUETHBIM MOAYJIEM yrpyroctd E, 3aBHCAIEM
OT COOTHOHIEHMNA HAMNPSXKEHHIH IO IJIaBHBIM ocAM. IIpegBapUTENBEHO
IIpenIioaraeTcsi paBeHCTBO HANPs KEHUH 110 00eHM OCAM:

E
Bpm —— (1)
I—p
E
b
Ey, = — (2)
1 — Vb

3areM B COOTBETCTBHH C OMNpedeleHHBIMH 3HAaYEeHHSAMH HaIIps-
KEHU! KOPPEKTHPYIOTCA 3HAUEHHA E R E p METOIOM IIOCIIE0Ba-
TeJIbHbIX TNIPHUOIMKEHU, COrJIacHO VKa3aHHMAM II. 3.2 [OaHHOro
[IPUIIOKEHUA.

2. Pacyer Ha npoOYHOCTH
CeyeHHH NWIHHAPHYECKOM H cepruuecKoi YacTed 3alMTHOH 00010UKH,
B KOTOpPOH BiMsiHHeM KpaeBbIX 3¢ eKTOB MOXKHO NpeHebpeus

2.1. Pacuer BepTHKAaNbHBLIX M KOIBLEBbLIX CEUEHHM IWIMHOPH-
yeckoil U cdeprueckoil yYacTed 3allMTHONH 000JIOUKH IPOBOAMTCA
TaK JKe, KaK pacueT CeUueHHH JIMHEHHBIX I0JIOC eQUHUYHON IHUPHHBEI,
3arpy>KeHHbIX YCHIMAMHU, NEUCTBYIOILIMMH B IUIOCKOCTH OCH CHM-
MeTpPuH IOJIOCHL.
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2.2. IlpoponsHOE ycuiue, BbI3LIBaeMOe NpeaBapHTEeNIbLHO HaMpA-
raeMo apmMaTypodl M MAacCOH BBILIEIEXKAIIMX KOHCTPYKILM P,
paccMaTpUBaeTcad KaK BHEIIHee yCHiIMe, NMPHIOXKeHHOe Ha YPOBHEe
IHEHTPa TfKECTH NpPHUBeeHHOro ceyeHus (6e3 yuera oOIHMIIOBKH).

2.3. IIpu cocraBiieHMH pacueTHOH CXEMbl YCHIHII B CeYeHHH,
HOPMANIBHOM K NPOOOJIbHOM OCH, BCe IMMPOAONbHbIE CHIIBbI, XEHCTBYIO-
II[He BbLIle JIMHHM KOHTAKTa OOJHIOBKH C 0eTOHOM, CUHUTAIOTCH
BHEIIHHMH, IPWIOKEHHBIMM JaJIeKO OT pPacCMATPHBAEMOIrO ceve-
HuA. PaBHOZENCTBYOLIYIO 3TUX yCHIMMA N; ClIeXyeT CYMTATh IPHJIO-
XKEHHOH B IIEHTpe THAXECTH INpPHBENEeHHOro ceueHHA (6e3 o6nHIOB-
KH) .

N = NAred,x + (e~ et) EbAt,redAred,x (P N'y)Al,red (3)
B_ e T

Ared,x * ALred
rupe
—— ' .
Ared x = As,,n’:d ¥ As,red N Asp,,r(f:d +Ayp (4)
! !
Agred €s¥ Asred €s* Asp,redesp + Ap €y
€~ 3 (9)
A1'ed,,1«:
ASES
Asred = —5 (6)
s,red ’
EpBy
A E!
' » S §

As,red - B > (7)

bPb

A _E

. Spsp

Asp,,ned T T o (8)

Ep By



A T 3 (9)

[ red
Epbp

€ = gt ; (10)

€ = Qgty; (11)

€sp = astt‘a*.p ; (12)

€p = apty; (13)

Gb = G‘.bt tb. (14)

ITpu 3ToM AoIKHO cobmMomarsca yCaoBHe

| Ng-N | <RyAg (15)

2.4. IIpu pacuere Ha IPOYHOCTL CEUECHUM ¢ TPelllMHAMM, HOpMaJIb-
HEIMH K NPOIOJIBHON OCH, B OCODBIX peXXHMMax HOIYCKAaeTCH H3r'H-
Oaronpii MOMEHT OT HepaBHOMEPHOTO Harpesa II0 BRICOTE CEeY4eHHA
Oeroua (0Oe3 yueTra OONIMIIOBKH) OIIpeneyATh HE3aBMCHUMO OT BBICO-
ThI C2KATOH 30HBI KAaK IIJIf CeYeHHH CO CKBO3HOU TPELIMHOM.

2.5. Uarubarommuii MOMEHT OT HEpaBHOMEPHOI'O Harpesa IO Bbi-
coTe ceueHHA OeTOHA CO CKBO3HOM TpPeUIMHON ompenensercAd Mo
¢dopmyire (v, =1,1):

— ; t ")
My =(Ag red Ys€s * Asred Y56 * Aspred YspSsp)EbPp 7t (16)
roe
Y =a-Y; (17)
Ysp = esp+YS, (18)
Y;;: h-Y-—-a' (19)



2.6. PacYer Ha NMPOYHOCTH BHELEHTPEHHO PACTAHYTHIX CEUYEeHHM
C TPelIHHaMH, HOPM&IBHbIMH K IMPOJOJILHOM OCH, CJIeIyeT IPOBO-
ONTh B 3aBHCHMOCTH OT NOJIOKEHHA paBHOAEHCTBYIOLIEH BCeX
NPOJOJNBHBIX CHI N, s, KOTOpOE OIIpefeNfAeTcCA II0 BelHuMHe ee
3KCHEHTPHUCHUTETa OTHOCHTEJIBHO IIeHTPa TMAKeCTH IIPUBENEeHHOIo
cedeHuA (puc. 2):
1) ecnu npomosapHaA PpacTArHBAIOILAA CHJIA Ntot IIPIIOKEHA
MEXIY PaBHOAEHCTBYIOIIMMM yCWIMi B apmarype S'u apmartype

SHu Sp, TO pacdeT Ha ITPOYHOCTH MIPOBOAUTCA U3 YCIIOBUA

Ntot(eo,tot * Y;) 5—-(Rsp,t - CIrsp)(eﬂs - esp) Asp * Rst Ase;; ’ (20)
rae
ot (21)
ot ’
o Ntot
Nt =Np—(P+ N'Y); (22)

2) ecyu INpONOJNIBHAA pacTATHBAKLIAA cHia N, ,, NpUIOKeHa
3a IpeneJaMH pPacCTOAHMA MeXAY PaBHOLEHCTBYMIIHMH YCHIHH
B apMarype S’ u B apmatrype S u S,,, TO pacueT Ha MPOYHOCTH NPO-
BOJAMTCA U3 YCIIOBHA

r |
Niot(Co,tot * ¥s) SRyt — 055 )€ — €g5)Agy +

+ RgAgeq - Ry o bX(X/2 —2'). (23)
2.7. Boicora oxaTol 30Hbl OeroHa X onpenenAerca 1o
¢dopmyite
l _
RstAs * (Rsp,t - Usp)Asp - Rsc,tAs - Nt1:::t B Rb,,tembx ' (24)
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Puc. 2. Cxema ycunuil 1 31r0pa HanpaxeHHUH B CeyeHUH, HOPMaNLHOM K I1pO-
OOJILHOM OCH BHEUEHTPeHHO PACTAHYTOrO Xejne300eTOHHOI'O 3f1eMeHTa, NPH
pacueTe ero Ha TMpPOYHOCThH: a — TPOHOJIBHAA CHIIa Ntot NPHIIOMEH] MEeXAY
pPaBHOEMCTBYIOIIIMMH YCHIIMHA B apMarype Sf, SSP, S; 6 — TO XKe 3a npenena-
MK PaCCTOAHUA MeXIY PAaBHOIEeHMCTBYIOILHMH YCHIHH B apMaTtype S: Ssp= S



3. Pacger repMeTH3HpYIOUIEH CTANPHONK 0ONMHIOBKM

3.1. Hanpsikenna B cranbHON oOmuiioBKe (pacriono’XeHHOM
B CKAaTOM 30He ceueHUM OOOJIOYKH), B KOTOPLIX BJIMAHHEM Kpae-
BbIX 3(dexToB MOXHO mnpeHebpeus, U Hedopmupyolweiica Oe3
[IOTEePH VCTOHUYHMBOCTH, OIpPeaeNndarTcd IpeaBapUTeIhHO  IIo
dopmMye:
N —Np
14 P = e — Yo K > (25)
Ap
roe ¢;, -~ MeMOpaHHble ¥ W3rHOHble HANpAXEHUA B OOnMHUIOBKe
OT HArpy3oK CTPOHMTEJIBHOTO IIepHU0OJa, He BKNIOUEHHKIX B pacyer-
Hble COYeTAaHHMA Harpy3ok (OT ycaJgkd M NOJ3y4yecTH OeToHa, I'Ujl-
POCTAaTHYECKOI'O OaBJieHHA OETOHHOM CMeCH U T.I1.) .
3.2. OxoHYaTeTbHO HANPAKEHHA B OOJHIOBKE C YUYETOM IBYX-
OCHOI'Q0 HAIIPAKEHHOT'0 COCTOSHUA ONpeneNndlTcA MEeTOA0M Mocie-

]
1,2
JOBAaTENBHBIX NNPHOMDKEHNHA COOTHOIIEHUA EE mo hopMmye:
£2,1
] se120  en21%12) o
o = — :
b1,2 ey ytYcTuVE (20)

rae 0y y 9  HalpsAXeHHs, NEeUCTBYIOUINEe 10 I'TaBHBIM IUIOIIAAKAM
B obnuioBKe u onpenensieMsie Mo gopmyne (25); v, — k03dPpu-
IIMeHT YCJIOBHi1 pabOThI OOJIKIIOBKH, YUNTHIBAIOUIHI HAJIHUHEe KOHCT-
DYKTHBHbIX HEOJHOPOOHOCTEH  (npuHMMaeTrca paBHbiMm 0,9);

Y, -~ K03dduLMEeHT ycnoBHH DPAOOTHI, YUHTHIBAIOWIMNA IBYXOCHOE
HalTps>KEeHHOE COCTOAHUE:

= )
V11— n+n?
{].' -
9 max

Y] - Ko3dHuHMeHT, YUHMTHIBRIOIMHA 10aTIMBOCTh aHKEpPOB B pac-
TAHYTOH 30He (cM. 11. 2.2.6).

32



Ecny npu KOpPpPeKTHPOBKE HANpPAXEHHH yCHIHe B 0ONHILOBKeE
H3MeHunoce 6osiee ueM Ha 5% cCYMMBI BCeX NPOAOJIBHBIX PaCTATH-
BalOILUX YCHJIMHM B HanpaBJIeHHH, IIPUHATOM IIPpH pacyere XXee30-
6eTOHHOro 3J1eMeHTa Ha NPOYHOCTh, TO CJIEAYET NPOBOAUTH ITOBTOP-
HbI pacuerT Ha IIPOYHOCTH 3TOro 3JIeMeHTa, BBenA YTOUYHEHHLIH
MOIYJIb VIIDYT'OCTH

E
- P
EEI,2 = —-——-—---—-—-——-—--1 - - . (29)
—Vg0p12/0p2

IHHPHJIOXK.HHUE 5
(pexomMmernoyemoe)

METOIHUKA PACYETA
HA BO3JEACTBHE NAAIOMEIO CAMOJIETA

1. Meronuka pacnpocTpaHdercAd Ha pacyeT Xejle300eTOHHBIX
KOHCTPYKIIHH 32IIMTHHIX 000Ji04eK H IUTOCKHUX NEPEKPLITHH (IUINT)
repMeTHYHRIX IIOMEl[eHHH Ha BO3JeHCTBHE IIafalllero camolera
M Jpyrve JOKanbHble KBa3HCTATHUYECKHE (C KOYP(PHIHUEHTOM
auHaMugHocT! f << 1,2) ¥ MTrHOBEHHO NPUIOXKEHHbIe (UMITYIIbC-
Hbl€) HArpy3KH.

2. Harpy3ska cuvtaercsa JIOKaJIbHOH, eCiIH

1
min DF‘?’"E‘?’! (30)
roe L,,;,  MHMHHMAalbHBIA pa3sMep KOHCTPYKUHMH B IlaHe; Dp —
AHaMeTp NATHA NPUIOXKEHHA BHEUIHeH HArpy3KM; 0 — TOJIIHMHA

KOHCTPY KI[HH.

0,2L
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3. lIpenenpbHOoe COCTOAHHME KOHCTPYKIIMHA B 30HEe MNPUIOKEHHA
JIOKJIBHBIX Harpy3oK XapaKTepu3yercda pa3pyliaeHHeM OeToHa
B C)KaTO¥ 30He, pacTsIHyTas apMartypa IIpH 3TOM HaXOIUTCA B CTa-
OUN pa3BHUTHA IIaCTUUYECKHUX OedopmanuM. Honyckaerca BO3HUK-
HOBEHME OCTATOYHBIX TepeMelleHH U HaJiuuHe B OeTOHe pacTAHY-
TOM 30HBI PAaCKPHITBIX TpeuH (cocroAHue la -- CHull II-11-77%).

4. [Ipy BO3pmelicTBHHM Ha COOpPY’KE€HHe Iajawinero camoliera
[IPOHCXOAHUT pa3pylleHHe KOHCTPYKIHH IO DOKOBOM NOBEPXHOCTH
JUTUIITHYECKOI'0 YCeUeHHOro KOHyca, MeHbUIMM OCHOBaHHEM KO-

TOPOr'o CJIY>KHT ILIOIIAAb JIeMCTBHA BHellHerd HAarpys3kH (puc. 3).

Puc. 3. PacyeTHas cxemMa KOHCTPYKUHH: a — ajiA oDosouex:; 0 —
ONA TUIAT
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IloBepxHOCTP pa3pyllleHHA HMeeT TPHM XapaKTepHble 30HB5I,
ornpenensieMble BHIOM CONPOTHUBJIEHUs OeTOHa: 30HA TPEXOCHOTrOo
C)KaTUA, 30Ha PAaCTAXXEHHUA CO COBHUTIOM H 30HA PAaCTAXKEHHHA.

IIpu 3ToM mnpenenbHOe 3HaueHHe MOAYJA BEKTOpa BHEHIHEH
Harpy3ku F pnomyckaerca HaxomuTh mo dopmyne (a = 60°C):

F <(osina+ 7cosa)A+F, , (31)

Ir'me 0,7 -- COOTBETCTBEHHO IIpefienbHble cpenHUue 3HaueHUAaA HOp-
MAaNbHBIX M KacaTeNbHbIX HAIPpAXEeHHH, OeHCTBYIOLIHUX HA IOBepX-
HOCTH Ppa3pylUieHUA KOHCTPYKIHUH, omnpenesiiemMsble No ¢opMynam:

g = 0,75Rbd ,

L]
_ . 32
r = 0,75 ]/Rbdetd , (32)

3pnech Ry 4, Ry, — pacueTHble CONPOTHUBIIEHHA DeTOHa COOTBETCT-
BEHHO CXaTHIO M PaCTKEHMIO IPH AUHAMHYECKHX BO3eHCTBHAX;
A -— uouiagb NOBEPXHOCTH pa3pyilleHHUsd KOHCTPYKIMHA:

AJIA IIJITAT

T X
A = (Dg + Xtga); (33)

COS (¢

nna chepruueckux 060104€K MOCTOAHHON KPHUBH3HEI
A = ml(Dg + Bsin a); (34)

371ech | — reoMeTrpHYeCcKHe XapaKTEepHUCTHKH MOBEpPXHOCTH pa3py-
ieHusA (CM. puc. 3):

in (0 - ©
L= (r+ 0 X) sin { O)*—-; (35)
2 sin (o + ©,)
D
8 = arcsin ( EYrs ) ; (36)
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0 = —;na—-arccos sin(a + 0 ) ———— | ;  (37)
I + 2* X

371eCh ' — paluyCc KpPHBH3HEI 000JIOUKH;
st -- CYyMMapHoOe yCHJIHe OT IIOoIepeyHOH apMaTyphl, nepece-
Kal0Lllel NIOBEePXHOCTh pa3pyIlUeHUs:

Fs

w oo O,SHASWR

(38)

swd ’

34eCh std — pacyeTHOe IUHAMHYEeCKOe COIIPOTHBIIEHHE IIorepey-
HOH apMaTyphbl JHHAMHYECKHM BO3AEHCTBHAM:

Rowd = Rew7sd (39)

A, ~~ TIOLIaAb ITONEPEYHOI'O CeUeHHs OMHOTO CTEPIKHA IIorepeu-
HOM apMaTyphl;

n - — KOJIMY4EeCTBO CTepiKHeH IToIepeuyHon apMaTtyphl, JiepeceKalo-
1I[e NOBEPXHOCTb Pa3pylilleHUA:

frhotga

n"":

— (DF + hotga); (40)
Swl Sw2

30eCh Sw 1 Sw 9 — luar CTepXkHed IONEpPEeYHOH apMaTypbl B BYX
B3aMMHO TepneHOUKYJIAPHBIX OCEBHIX HAIIpaBIeHHAX KOHCTPYK-
OHH.

OTHocHTeNbHAA BBLICOTA CEYEeHHs HaJd HAKJIOHHOW TpeLyMHON
HAXOIHTCA MO BHIPAXKEHHIO

X X,

= 2L, . (41)

O hO

h

OTHOCHTeNbHAasl BbICOTA CeYeHHA HaJ] HOPMAUIHHOM TpeLMHOM
B NIpeneIrHOM COCTOAHHH OrIpefie/ifeTrca TakK:
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05&';18+L2—( — us—-ausc)Ll
X Rpg
0 _ , (42)
h o
o i §] _
05apu +Ly —(————Hg—aug)
Rpd
rme & = —; (43)
Ey,
L " G (1 - —2—) (44)
— 4 4 .
1 08RyhZ  lset T Th

PanuajibHBIM MOMEHT B HOPMA@UIBHBLIX CEUYEHHMAX, NPOXOAAIIMX
yepe3 BepillHHbBl HAKJIOHHOM TpelluHbl B IpenejIbHOM COCTOAHHH
paboThl KOHCTPYKIIHHM, OIIpelenAeTcaA clledyi oMM obpasomM:

1 % 9 1 %0 9 a’
M=30l-—(--—)hi (1~ )+ah (1 , Yo | Rpq 5 (45)

2 h, 3 h, .
Z )
o _ - B
- = —o(ugt i — )+
hO S SC aRbd S
) OQ g _ d
i VR CIRE. R A C b Msc) % (46)

a Ry

roe pg, Hg. — KO03GPUUMEHTHl apMHUPOBAHUA AJIA NPOXONLHONR ap-
MAaTyphl, PAaCloOIOKEeHHOM COOTBETCTBEHHO B PACTAHYTOH M CXATOMH
30Hax; v — Kodpduunenr IlyaccoHa marepuHana KOHCTPYXKIIHIA;

og = E(obp + Ugo) ; (47)

3[eCh Op,, — NpeNBapHTeNIbHOEe HANpDKEHWe; 0, — HaNpFAXeHHA
B MEpPHAMOHAIIBHOM H KOJIBIIEBOM HAIIpaBJIEHHAX, BO3HHUKAIOLIHE
33 CUYeT KPHBH3HBI KOHCTPYKIHH:
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I 0O0OJIoUeK

0 = —— V3(1-22), (48)

AJIA TINTAT

IIpn merCTBUH JIOKAJBHBIX HATPY30K B BHE NIPAMOYIOJIBHOIO
MMITyJibCa IJIMTENIBHOCTBIO I > 2§ /a9 (& — ToNMHA KOHCTPYK-
LIMH, G9 ~ CKOPOCTh PAacnpOCTpaHEHHsA IPOAOJBHBIX YNPYTrUX
BOJIH B KOHCTPYKIHAX) pa3pylleHHe kKele300eTOHHBIX IUIHT
M 000JI0ueK ITPOHMCXOAHUT IO OOKOBOHM IMOBEPXHOCTH YCEUYEHHOI'O
LHWINHAPA, BEPXHUM OCHOBAaHHEM KOTOPOro CJIIYXHUT IUIOLAdb

OeHCTBUA Harpy3KH.
[IpouHocTs KOHCTPYKIMM B JaHHOM ciiyuae Oymer obOecrieueHa

IIpHU COOII0NEHHH YCIIOBUA

F < 0,735Dp8Ry 4 (49)
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