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PA3PABOTAHBI THUMCK um. Kyuepenko ¢ yuactuem [IHUWnpoeKTCTanbKOHCTPYKIIM T
l'occtpos CCCP, MUCU wum. B. B. Kyiiosimesa MunBysa CCCP, wuncTtuTyTa
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Hacrosmmme Hopmel paspaboransl B pasutue [OCT 27751-88 «HagexHocTh
CTPOUTEIBHBIX KOHCTPYKIMK U OCHOBaHWU. OCHOBHBIE MoJIoKeHUA 110 pacuery» u CT COB
3972-83 «HanexHOCTh CTPOUTENBHBIX KOHCTPYKLIMI U OCHOBaHUW. KOHCTpyKIIMU CTabHBIE.
OCHOBHBIE IOJIOKEHUS 110 PACUETYM.

C BBeZIcHUEM B JIEHCTBUE HACTOSAIIMX CTPOUTENbHBIX HOPM U IIPaBUJI YTPAUMBAIOT CHUITY:

CHull II-B.3-72 «CrtanbHuble KOHCTpYKUIHU. HOpMBI pOEKTUPOBaHU S,

u3meHenuss CHull II-B.3-72 «CranbHble KOHCTpyKuuu. HOpMBI IpoeKTHpOBaHUs»,
yIBepkAeHHbIe mocTaHoBieHus MU ['occTpost CCCP:

Ne 150 ot 12 centsabps 1975 r.;

Ne 94 ot 24 urons 1976 r.;

Ne 211 ot 31 okrs16pst 1978 1.5

No 250 ot 27 nexabps 1978 r.;

Ne 2 or 25 auBaps 1980 r,;

Ne 104 ot 14 nromg 1980 T.;

Ne 130 ot 31 urons 1981 r,;

CHull II-N.9-62 «JIunuum »snekrpornepenayn HamnpsbkeHuem Bbime 1 kB. Hopwsbl
npoekTupoBanus» (paszaen «lIpoekrupoBaHue CTaNbHBIX KOHCTPYKIMHA OMOpP BO3AYILHBIX
JUHUHN dJIEKTpOIIepeaaun»);

u3meHenuss CHull 1I-M.9-62 «JIlunum snexkrponepenaun HampspkeHueM Bbole 1 kB.
Hopwmel nipoekrupoBanusy», yreepxaecHubie nocranoBienueM ['occrpos CCCP ot 10 ampenst
1975,

«YKazaHus MO MPOCKTHPOBAHUIO METAJUIMYECKUX KOHCTPYKIIMM AHTEHHBIX COOPYXKEHHH
00BexToB cBsi3u» (CH 376-67).

B CHull II-23-81* BHeceHbl M3MEHEHWSs, YTBEP)KIECHHBIC IMOCTAaHOBJICHHUsMHU [occTpost
CCCP Ne 120 ot 25 utons 1984 r., Ne 218 ot 11 nexadps 1985 1., Ne 69 ot 29 nexabpst 1986



r., Noe 132 ot 8 mronsa 1988 r., Ne 121 ot 12 mronsa 1989 r.
OcHoBHBIE OyKBEHHBIE 0003HAUECHUS TPUBEACHBI B IPUJL. 9%*.

Paznensl, myHKTHI, TaOIHITBI, (GOPMYITBI, TPUIIOKEHHS U TOJMUCH K PUCYHKAaM, B KOTOPBIC
BHECCHbI HM3MCHCHHUA, OTMCUYCHBI B HACTOAIMX CTpOI/ITeJIBHBIX HOpMaX nu HpaBI/IJIaX
3BE3J0YKOMH.

Penaxropsr - unmxenepsl @.M. [Lnemun, B.II. I[1o00yoneiii (I'occtpoit CCCP), n-p TexH.
HayK npo¢. B.A. banoun, xaun. Texd. Hayk [ .E. beavckuu (HHUUCK TI'ocerposs CCCP), unxk.
EM. byxapun («3neprocerbripoekr» Munsaepro CCCP), wnx. H.B. [lllesenes (CKb
«Mocruapocrans» Munsnepro CCCP).

IIpu nonv3oeanuu HOPMAMUBHHIM OOKYMEHMOM Cledyem YUUMblaAmsb YMeEep#COeHHble
U3MEHeHUs. CMPOUMENbHbIX HOPM U NPABUL U 20CYOAPCMEEHHBIX CIAHOApPmMos, nyoauKyemole
6 owcypHane  «broninemens cmpoumenvhoti  mexnukuy, «CoOopHuKe — u3MeHeHul K
cmpoumenvHoim Hopmam u npasunamy Ioccmposs CCCP u ungopmayuonnom ykaszamene
«l'ocyoapcmeennvie cmanoapmer CCCPy» I'occmanoapma CCCP.

CrpouTesibHbIe HOPMBI U NIPAaBHJIA CHull 11-23-81*
Bzamen
r i CCCP
ocerpor CranbHble KOHCTPYKUIMH CHullI I1-B.3-72;
CHull 11-1.9-62; CH 376-67

1. OBIIME ITOJIOKEHUA

1.1. Hacrtosume HOpMBI cleayeT coOmoJaTb NpPU TMPOSKTUPOBAHUU  CTAIBHBIX
CTPOUTENBHBIX KOHCTPYKIUI 31JaHUI U COOPYKEHUM PA3IIMYHOTO Ha3HAYECHU .

Hopmel HE pacnpocTpaHsIOTCSI Ha INPOEKTHPOBAHUE CTAIbHBIX KOHCTPYKUHH MOCTOB,
TPAHCIIOPTHBIX TOHHEJEH U TPYO MO HACHIIAMHU.

[Ipy npoeKTMpOBAaHUM CTAJIBHBIX KOHCTPYKUMH, HAXOIAIMXCS B OCOOBIX YCIOBHSIX
JKCIUTyaTauu  (HampuMmep, KOHCTPYKUMI  JOMEHHBIX Ie4yei, MarucTpaJbHbIX U
TEXHOJIOTUYECKUX TPYOOIIPOBOJIOB, PE3€pBYapOB CHEIMAIBHOIO Ha3HAYCHHS, KOHCTPYKIUN
3MaHUN, MOJBEPralOUMXCs CEHCMHUYECKUM, MWHTEHCUBHBIM TEMIEPATYPHBIM BO3JACHCTBUSIM
WU BO3JCHCTBUSIM arpecCUBHBIX Cpell, KOHCTPYKUHMM MOPCKMX TIMIPOTEXHUYECKUX
COOPY)KCHUI), KOHCTPYKIIUM YHUKAJIBHBIX 3MaHUNA W COOPYXKEHUM, a TakKe CIEIUuaTbHbIX
BHUJIOB KOHCTPYKUUH (Hampumep, IpeABAPUTENBHO HANpPsHKEHHBIX, MPOCTPAHCTBEHHBIX,
BUCAYMX) CJIEIyeT COOJIIOAATh JOMOJTHUTENbHBIE TPeOOBaHMS, OTPAKAIOIME OCOOCHHOCTH
pabOThl 3TUX KOHCTPYKUHH, TNPEAyCMOTPEHHBIE COOTBETCTBYIOLMMH HOPMAaTHBHBIMU
JOKyMEHTaMH, YTBEpACHHBIMU UK cornacoBaHHbIMU ['occTpoem CCCP.

1.2. Ilpy npOeKTUPOBAHUU CTAIBHBIX KOHCTPYKIUH cienyeT cobmonars HopMel CHull mo
3alMTe CTPOUTENBHBIX KOHCTPYKUHUM OT KOPpPO3UHM M HPOTHUBOIMOKAPHBIE HOPMBI
MPOEKTUPOBAHUS 3AaHUN M COOPY)KEHUH. YBeIMUeHUE TOJIMHBI MPOKaTa U CTEHOK TPYO C
LEIbI0 3allMThl KOHCTPYKIMHA OT KOPPO3UM M TOBBIIIEHUS IIpe/eia OrHECTOMKOCTH
KOHCTPYKIIUH HE JOITYCKAeTCsl.

Bce xoHCTpyKIIMM JOMKHBI OBITH JOCTYMHBI 17151 HAOIIOIEHUSI, OUMCTKH, OKPACKH, a TAakKe
HE JIOJDKHBI 33/IepKUBATh BJIATy W 3aTPYAHSATH IMPOBETPUBaHUE. 3aMKHYThIe MPOQHIN
JOJKHBI OBITH T€PMETU3HPOBAHBI.

1.3*. TIpu npoeKTUPOBAHUU CTAJTILHBIX KOHCTPYKIIUH ClIeayeT:

BBHIOMPATh ONTHUMAJIbHBIE B TEXHUKO-IKOHOMHYECKOM OTHOIIEHUU CXEMbI COOPYXEHUN U
CEUEHHSI DJIEMEHTOB;

MPUMEHSATh SKOHOMHYHbIE TPO(UIIN MpokaTa U dPEeKTUBHBIE CTAIIH;



NPUMEHSATH JJISl 3JaHUN U COOPYKEHUH, KaK MpaBUIIO, YHU(PUIIMPOBAHHBIE TUIIOBBIE WU
CTaHJapTHBIE KOHCTPYKIIUH;

NPUMEHSATH IPOTPECCUBHBIE KOHCTPYKIIMU (ITPOCTPAHCTBEHHBIE CUCTEMbI U3 CTaHJAPTHBIX
JJIEMEHTOB; KOHCTPYKIIMH, COBMEIIAIOUME HECyle M  Orpaxaaloume (QyHKIHH;
MpeABapUTEIbHO  HaNpSHKEHHBbIE, BAHTOBbBIC, TOHKOJIHCTOBbIE U KOMOMHHMPOBAHHBIE
KOHCTPYKIIMHU U3 Pa3HbIX CTaleN);

npeaycMaTpyuBaTh TEXHOJIOTUYHOCTD U3TOTOBJICHHUS M MOHTaXa KOHCTPYKIHI;

NPUMEHSATh  KOHCTPYKIIMH, OOECIEUMBAIONE HAWMEHBIIYI0  TPYIOEMKOCTh  HUX
M3TOTOBJICHUS, TPAHCIIOPTUPOBAHUS U MOHTAXKA;

npeaycMaTpuBaTh, Kak MpPaBWJIO, I[OTOYHOE H3rOTOBJICHHME KOHCTPYKUMH M HX
KOHBEHEPHBIN WM KPYITHOOIOYHBI MOHTAX;

npeaycMaTpuBaTh MPUMEHEHHE 3aBOACKMX COCOUHEHUW TMPOrPECCUBHBIX THIIOB
(aBTOMAaTHYECKOW H  TIOJIyaBTOMAaTHYE€CKOW  CBApKW, COCIWHEHUM  (NIAHLIEBBIX, C
(bpe3epoBaHHBIMU TOPILIAMHU, HA OOJITAX, B TOM YHCJI€ HAa BHICOKOMIPOYHBIX H JIp.);

npeaycMaTpuBaTh, Kak MPaBUII0, MOHTaXKHbIE COEJUHEHUs] Ha 0oiTax, B TOM 4HCIE Ha
BBICOKOIIPOUHBIX; CBAPHBIE MOHTAXXHbIE COCIWHEHUS JIOMYCKAIOTCS MPU COOTBETCTBYIOILEM
00OCHOBAHUH;

BBITIONHATh ~ TPEeOOBAHUS  TOCYAApCTBEHHBIX  CTAaHJAPTOB  HA  KOHCTPYKIUH
COOTBETCTBYIOILIETO BUJIA.

YT1BepxKaeHbI
Buecenbl Cpok BBe1e HUA
NMOCTAHOBJIEHUEM

IHUUCK um. Kyuepenko B JelicTBHe

T'occTrposs CCCP
T'occrposs CCCP ot 14 aryera 1981 . No 144 1 auBaps 1982 r.

1.4. Ilpu DOpoeKTUpPOBaHUM 3JaHUH M COOPYKEHMH HEoOXO0IMMO NPUHUMATh
KOHCTPYKTHUBHBIE CXeMbI, 00€CTIEYMBAIOLIE IPOYHOCTh, YCTOMYMBOCTD M MMPOCTPAHCTBEHHYIO
HEHU3MEHSEMOCTb 3/1JaHUM U COOpPYXKEHHH B II€JIOM, a TakKe UX OTAEIbHBIX 3JIEMEHTOB NpPHU
TPaHCHOPTUPOBAHUU, MOHTAXE U HKCILITyaTal[UU.

1.5*. Ctanu u Matepuaibl COEIMHEHUH, OrpaHMYeHHs 110 npuMeHeHuto craneit C345T u
C375T, a Tawke DONMOJHUTENbHBIE TPEOOBaHMS K IMOCTABIISIEMON CTalld, MPEIyCMOTPEHHBIE
rOCy/IlapCTBEHHbIMH CTaHAapTaMu M cTanaaptTamu COB MM TEXHHMYECKMMHU YCIOBHUSIMHU,
cinenyer ykaspiBaTh B pabounx (KM) u gerammpoBounbsix (KMJI) ueprexax cTanbHBIX
KOHCTPYKIIMH U B IOKYMEHTALlMHU Ha 3aKa3 MaTepHaJioB.

B 3aBucuMocTH OT 0COOEHHOCTEN KOHCTPYKIMI U UX Y3JI0B HEOOXOIMMO MPH 3aKa3e CTalN
yka3pIBaTh Kiacc crtommoct o OCT 27772-88.

1.6*. CranbHble KOHCTPYKIIMM M UX pacyeT JOJDKHBI YIOBJIETBOPATh TpeboBaHusM [[OCT
27751-88 «HanexHOCTh CTPOUTENBHBIX KOHCTPYKUUM U OCHOBaHUN. OCHOBHBIE MOJIOXKEHUS
no pacuery» u CT COB 3972-83 «Hane:kHOCTb CTPOMTENIBHBIX KOHCTPYKUUH U OCHOBAHUH.
Konctpykuuu cranbHbie. OCHOBHBIE MOJIOKEHUS IO PacUETy».

1.7. PacyeTrHble cXeMbl M OCHOBHBIE IPEINOCHUIKA pacueTa JOJKHBI OTpakaTh
NEVCTBUTEIBHBIE YCIOBUS paOOThI CTAIBHBIX KOHCTPYKIIUH.

CranbHble KOHCTPYKIMHM  ClIeyeT, Kak [pPaBUJIO, pacCUMTHIBATH KaKk €IUHBIE
MIPOCTPAHCTBEHHBIE CUCTEMBI.

[lpn pasgeneHUM €AMHBIX IMPOCTPAHCTBEHHBIX CHCTEM Ha OTAENbHbBIE IUIOCKHE
KOHCTPYKI[MU CJIEAYeT YYWUTHIBATh B3aMMOJAEHWCTBUE DJJIEMEHTOB MEXAy col0ol u ¢
OCHOBAHHUEM.

Bp100p pacueTHbIX CXeM, a Takke METOAOB pacueTa CTAJbHbIX KOHCTPYKIMH HEOOX0INMO
IPOU3BOJUTH C y4eTOM 3(PeKTHBHOTO Hcnob30BaHus DBM.



1.8. Pacuer cTajdpHBIX KOHCTPYKUHMW CJEIYeT, KaK MPaBHJIO, BBINOJHITH C YY4ETOM
HEeynpyrux aedopMaruii cTasim.

Jns cTaTuyecku HEONPEAEIUMMBIX KOHCTPYKIIUMN, METOAMKA PACYETa KOTOPBIX C Y4ETOM
Heynpyrux neopmanuii cranu He paspaboTaHa, pacueTHble ycwius (usrubaronme u
KpyTSAILME MOMEHTBI, IIPOAOJIBHBIE M IONEPEYHbIE CHJIBI) CIEAYyeT OINpeAeisITh B
MPEONI0KEHUH YIPYruX AedopManuii cranu 1mno HeaeGopMUPOBAHHOM CXEMe.

[lpn COOTBETCTBYIOIIEM TEXHUKO-IKOHOMHUUYECKOM OOOCHOBAHUHU pacdeT JOIYCKAETCs
MPOU3BOJUTH 1O JeGOPMUPOBAHHOM CXeMe, YUUTHIBAIOILCH BIMSIHHE MEpeMeIleHUuN
KOHCTPYKIIUI TTOJ] Harpy3KOi.

1.9. DneMeHThl CTadbHBIX KOHCTPYKUMHM JOJDKHBI HMETh MHHHMAJIbHBIE CEUYCHUS,
YAOBJIETBOPSIONME TPEOOBAHUSAM HACTOSIMX HOPM C YJETOM COPTAMEHTA Ha IPOKAT U TPYOBHI.
B cocTaBHBIX CEUYEHMSIX, YCTAHABJIMBAEMBIX pAacu€TOM, HEIOHANPSHKEHUE HE JOJDKHO
peBsIATh 5 %.

2. MATEPHUAJTBI JJ151 KOHCTPYKIMIA M COEIVMHEHUIA

2.1*. B 3aBUCHMOCTH OT CTENEHH OTBETCTBEHHOCTH KOHCTPYKIIMI 3aHUM M COOPYKCHUH,
a TaKKe OT YCJIOBMI MX 3KCIIJIyaTallUM BCE KOHCTPYKLMH Pa3AESAIOTCS HA YETHIPE IPYIIIHL.
Cranu 7151 CTabHBIX KOHCTPYKITUN 3JaHUH U COOPY)KEHUH ClieIyeT MpUHUMATh 1o Tabm. 50*.

Cranu 11 KOHCTPYKIMM, BO3BOJUMBIX B KiMMatuueckux paiionax I, L, 1, u Il;, HO
SKCIUTYyaTUPYeMbIX B  OTAlUIMBAEMBbIX [OMEIIEHMSX, CIEAyeT NpPUHUMATh Kak Jyid
KIrMaTtudeckoro paiiona Il cormacHo tabn. 50*, 3a uckmouenuem cranu C245 u C275 mis
KOHCTPYKIIUH TPYIIIBI 2.

Jnis (uiaHLIeBBIX COCMHEHUN W PaMHBIX Y3JIOB CIIEAYyeT MPUMEHSTh rpokaT mo TY 14-1-
4431-88.

2.2* Jlns cBapKM CTAJIBHBIX KOHCTPYKUUU CIEQYeT MPUMEHATH: 3JEKTPOAbI ULl PYydHOM
nyroBoi cBapku o 'OCT 9467-75; capounyro npoBojioky o 'OCT 2246-70%*; durocer 1o
I'OCT 9087-81%*; yrnexucnsiit raz mo OCT 8050-85.

[IpumeHsieMble CBapOYHBIE MaTepuUalbl U TEXHOJIOTUS CBApKd JOJDKHBI 00ecrnedrBaTh
3HAUEHUE BPEMEHHOIO CONPOTHUBIIEHHS METa/ula IIBAa HE HUXKE HOPMATHUBHOIO 3HAUEHUS
BPEMEHHOI'0 CONPOTUBIIEHUS R, OCHOBHOIO METalIa, a TAkKe 3HAYCHUS TBEPAOCTH, yIapHOI
BSI3KOCTH M OTHOCHUTEJIBHOIO YAJMHEHMS METalljla CBApHBIX COEIAMHEHUM, YCTAHOBJIEHHbBIE
COOTBETCTBYIOLMMU HOPMATUBHBIMU JOKyMEHTaMH.

2.3*. OtnuBkMa (ONMOpPHBIE YacTW © T. M.) A CTAJbHBIX KOHCTPYKUUU CIexyer
MPOEKTUPOBATh U3 yriepoauctor cranmu Mapok 15JI, 25J1, 35J1 u 45J1, ynoBieTBopsroneh
tpeboBanusiM it rpynn omuBok Il umm I mo TOCT 977-75%, a tarke U3 ceporo yyryHa
Mapok CY15, CH20, CU25 u CU30, ynosnerBopsitorero TpedoBanusiv ['OCT 1412-85.

2.4* Jlns OONTOBBIX COENMHEHUN CIEAYyeT NPUMEHSTHh CTalbHble OONTHI W TaiKw,
ynosaeTBopstonme TpedoBanusiM ['OCT 1759.0-87*, TOCT 1759.4-87* u TOCT 1759.5-87%,
U a0k, ynosnerBopsronme TpedoBanusm [OCT 18123-82%*.

bontel cnengyer naznauyath mo Tabn. 57* u 'OCT 15589-70*, TOCT 15591-70*, TOCT
7796-70*, TOCT 7798-70*, a npu orpanuueHuu nedopmanuii coemguHeHuit - mo 'OCT
7805-70%*.

Iaiiku cnenyer npumensats o 'OCT 5915-70%*: ans 60nToB K1accoB npoyHoctu 4.6, 4.8,
5.6 u 5.8 - raiiku wracca MpPOYHOCTH 4; /uIsi OONTOB KIAacCOB MPOYHOCTH 6.6 u 8.8 - raiiku
KJIaCCOB IPOYHOCTH COOTBETCTBEHHO 5 W 6, ans 0oaToB Kiacca npoyHoctd 10.9 - raiiku
KJ1acca Mpo4YHOCTH &.

Haii6561 cnenyer mpumeHsTh: Kpyrasie mo FOCT 11371-78*, xocsie mo 'OCT 10906-78* u
npyxuHabie HopMaiabHbIe 10 ['OCT 6402-70%*.



2.5%. BpiOop mapok cramu st GyHIaMEHTHBIX O01TOB cieayeT mpou3BoauTh mo ['OCT
24379.0-80, a ux KOHCTpYKILHUIO U pa3mepsl mpuHuMath o 'OCT 24379.1-80*.

bonter (U-00pa3Hbie) sl KPEIUICHUS OTTSHKEK aHTEHHBIX COOPYKEHUM CBsI3U a Tarke U-
oOpazHble ¥ (yHIAaMEHTHBIE OOJITBI ONOP BO3AYUIHBIX JIMHUM 3JEKTponepenadn u
pacnpenenuTeNbHbIX YCTPOUCTB ClieayeT NpUuMeHsITh U3 cranu Mapok: 0912C-8 u 10I2C1-8
no I'OCT 19281-73* ¢ ponmoaHUTENbHBIM TpeOOBaHHEM IO YAAPHOW BS3KOCTH TIpU
temneparype munyc 60 °C He menee 30 JIx/cm® (3 krem/cM?) B KIMMaTH4eCKoM paiione Ii;
09I2C-6 u 10I2C1-6 mo 'OCT 19281-73* B ximumarudeckux paitonax I, Il u 1I;; BCt3cn2
nmo T'OCT 380-71* (¢ 1990 r. Cr3cn2-1 mo I'OCT 535-88) BO BCeX OCTaIBHBIX
KIIMMAaTU4YECKUX pallOHax.

2.6*. Taitku st pyHnameHTHBIX 1 U-00pa3HBIX 00JITOB CIIEAYEeT MPUMEHSTH:

it 601ToB U3 cranu Mmapok BCt3cn2 u 20 - xnacca npounoctu 4 mo T'OCT 1759.5-87%*;

st 6onToB m3 crtanu Mapok 091 2C u 10I2C1 - knacca nmpounoctu He Hike 5 mo OCT
1759.5-87*. lonyckaeTcst HPUMEHSTh TAKU U3 MapOK CTaJH, IPUHUMAEMBIX JUTsS OOJITOB.

laiiku s pynaameHTHBIX W U-00pa3HbIX OONTOB AMaMETpoM MeHee 48 MM clemyeT
npumensTs o 'OCT 5915-70%*, nnsa 6ontoB nuamerpom 6oiee 48 mm - mo 'OCT 10605-72%*.

2.7*. Beicokonpounbie 0oaThl ciemyeT npuMeHsth mo ['OCT 22353-77*, TOCT 22356-
77* u TY 14-4-1345-85; raiiku u maiiObl K HUM - 10 [OCT 22354-77* u TOCT 22355-77*.

2.8%. Jlnsg Hecynmx 3JEMEHTOB BUCSYUX MOKPBITHH, OTTsDKeK omop BJI m OPY, maut u
OallieH, a TakkKe HaAIpIraéMbIX JIIEMEHTOB B MPEABAPUTEIHHO HANPSDKEHHBIX KOHCTPYKIUSIX
ClIelyeT MPUMEHSTh:

ka"aTsl ciupanbHbie o TOCT 3062-80*; TOCT 3063-80*, TOCT 3064-80%;

kaHaTsl BoMHON cBuBKH 1o ['OCT 3066-80*; TOCT 3067-74*; TOCT 3068-74*; TOCT
3081-80*; TOCT 7669-80*; TOCT 14954-80%*;

kaHatel 3akpbiThie Hecynme o ['OCT 3090-73*; TOCT 18900-73* T'OCT 18901-73%;
I'OCT 18902-73*; TOCT 7675-73*; TOCT 7676-73%*;

Ny4ykd M TPAOU MapauielbHBIX MPOBOJIOK, (POPMHpPYEMBbIX M3 KaHATHOW MPOBOJIOKH,
ynosierBopsitoreit TpedoBanusm [OCT 7372-79%*.

2.9. @Ousndyeckue XapakTEPUCTUKM MATE€pUAIOB, NPUMEHSEMBIX I CTalbHBIX
KOHCTPYKIIUH, CIIeIyeT MPUHUMATH COTJIACHO MPHUJL. 3.

3. PACUETHBIE XAPAKTEPUCTUKH MATEPUAJIOB U COEJMHEHUI

3.1*. PacueTHble CONMpPOTHBJICHHS IpOKaTa, FHYTHIX Mpoduied U Tpyd s pa3inuyHBIX
BHJIOB HAIIPSDKEHHBIX COCTOSHUH CIEIyeT ONpenessaTh Mo GopMyiiaM, IPUBEICHHBIM B Ta0I.
1*.

Tabnuma 1*

HanpskeHHOE COCTOAHUE YcnoBHoe PacuertHbie conpoTUBIEHUS

00o03HaueHKe nmpoxata u Tpy0

Pactxenue, cxxatue|llo npeneny Tekydectu R, Ry =R/

1 U3ru0 ITo BpeMEHHOMY COTIPOTUBICHHIO R Ry = Ru/ Y

Crpur Ry Rs = 0,58R,/ Y

CMsiTHE TOPIICBOH IIOBEPXHOCTH (IPH HAJIMIHMH IIPUTOHKN) R, Ry, = Ru/Yn

CMsaTHE MecTHOEe B NWIMHIAPHYECKUX MIapHHUpax (mamdax) mpu Ry Ry =05Ru/ ¥

IUTOTHOM KaCaHUH

JlnameTpaibHOe CXKaTHe KaTKOB (NP CBOOOJHOM KAacaHWU B Req Rea = 0,025Run/ Yin

KOHCTPYKIHSIX C OTPaHIY€HHOH I10IBHKHOCTBIO)

PactshkeHue B HanrpaBJIeHUH TOJIIIMHBI TpokaTa (10 60 MM) Ru R = 0,5Run/ Y

O06o3HaueHue, npuHATOE B Ta0I. 1*:
¥ - K03 PUILMEHT HaIS)KHOCTH 110 MaTepuay, onpeaeaseMblid B COOTBETCTBUU ¢ 1. 3.2%.



3.2*. 3nadenuss KO3MPUITUEHTOB HAJAECKHOCTH 1O MaTepualy MpoKaTa, THYTBIX poduiiei
U TpyO cleayeT MPUHUMATH 110 Tadur. 2%,

Tabnuma 2%

Koad puument
TocynapcTBeHHBIN CTAHAAPT WM TEXHUYCCKHE YCIIOBHS Ha MPOKAT HaJIEKHOCTH 110
MaTepUay Y
T'OCT 27772-88 (xpome ctaneir C590, C590K); TY 14-1-3023-80 (w1t xpyra, KBajpaTa, 1,025
10JIOCHI)
I'OCT 27772-88 (ctamu C590, C590K); T'OCT 380-71** (mmst kpyra W KBajaparta 1,050

pasmepamu, orcyrcmByrommmMu B TV 14-1-3023-80); T'OCT 19281-73* [mmt xpyra u
KBajpata ¢ TpejesoM Tekydectd 1o 380 MIla (39 krc/mm?) u pasmepamu,
otcyrctByronmMu B TY 14-1-3023-80]; T'OCT 10705-80*; TOCT 10706-76*

T'OCT 19281-73* [mnst xpyra u KBajaparta ¢ mpejaesioMm Tekydectd cBbime 380 MIla (39 1,100
krc/Mm?) U pasmepaMH, oTcyTeTByomumMu B TY 14-1-3023-80]; TOCT 8731-87; TV 14-3-
567-76

PacueTHble CONpPOTHUBIEHUSI TpPU PACTSHKEHHUM, CKAaTUM M U3TMOE JIMCTOBOIO,
IMPOKOIIOJIOCHOTO YHHBEPCATBHOTO M (JACOHHOTO MpOKaTa MpuBeeHbl B Ta0m. 51%, Tpyo - B
Tabn. 51, a. PacueTHble COMPOTUBIIEHUS THYTHIX Npoduieil ciemayeT NpUHUMATh PaBHBIMU
pacyeTHBIM CONPOTUBIICHUSM JICTOBOTO IPOKATA, U3 KOTOPOTO OHU M3TOTOBJICHBI, IPU 3TOM
JOIYCKAETCsl yYIUTHIBATh YIPOUHEHHE CTAIU JINCTOBOIO MPOKATa B 30HE THoa.

PacueTHbpie CONMPOTHBICHHS KpPYIJIOro, KBAJAPaTHOIO W MOJOCOBOTO MpOKaTa CIEAyeT
onpenensars mo tabm. 1%, npuHuMas 3HaueHus R,, U R,, paBHBIMH COOTBETCTBEHHO IPEAEITY
TEKy4eCTH M BpeMeHHOMY cornpoTtuieHuto o TY 14-1-3023-80, TOCT 380-71** (c 1990 1.
I'OCT 535-88) u 'OCT 19281-73*.

PacueTHbIe COMPOTHBIICHHS POKaTa CMATHIO TOPIEBOI MOBEPXHOCTH, MECTHOMY CMSTHIO
B LIMJIMHPUYECKUX IIAPHUPAX U TUAMETPATBHOMY CKATHUIO KATKOB IPUBEAEHBI B Ta0JI. 52%*.

3.3. PacueTHBle CONPOTHBICHHUS OTJIMBOK M3 YINIEPOAWCTONW CTald M CEpOro YyryHa
ciemyeT MpuHUMATh 1o Tabm. 53 u 54.

3.4. PacueTHble CONPOTUBICHUS CBApHBIX COCNUHEHUW Ui Pa3TUYHBIX BHJIOB
COEMHEHUM U HaNpsHKEHHBIX COCTOSHUN ClleAyeT ONpeAesaTh 1o (GopMynam, NpuBeICHHBIM
B Tabm. 3.

Tabnuma 3
Pacuetnsie
CapHble VYciosHoe
Hamnpsokenue coctosiHIe COTIPOTUBIICHUS
COEIUHEHUS 0003HaueHNE .
CBapHBIX COeIMHEHUN
CreikoBele |Ckatne. PacmpxeHnne u wm3rmb  mpy|mo npeaeiny Ry R,y =R,
aBTOMATUYECKOH, TEKy4ECTH
ojJyaBToMaTtuuecko uim  pydHo#|Ilo BPEMEHHOMY R Ruwu=Ry
CBapKe C (U3MYECKUM KOHTPOJEM|CONPOTHBIECHHIO
Ka4yecTBa IIIBOB
PacTsixenue u n3rud npuy|Io peaeiy Ry R., =0,85R,
aBTOMATUYECKOH, TEKy4eCTH
[OJIyaBTOMATU4ECKOM WM  py4HOH
CBapKe
CI[BI/IF Ry R.s=R;
C Cpe3 (YCIOBHBIH) o meTamty miBa Ry R —055 R,
YTJIOBBIMH w T
IIBaMH =
[lo MeTammy rpaHuUIBI Ry- R.-=045R .,
CIUTABJICHUS

IMpumevanus: 1. g mBOB, BRIOJIHAEMBIX PYYHOW CBapKOW, 3HAYCHUS Ry CIETYET IPUHUMAT PaBHBIMH
3HAYEHUSIM BPEMEHHOTO COTIPOTHBIICHHUS Pa3phIBy MeTalia miBa, ykazanHbiM B ['OCT 9467-75*.




2. JIns 1MIBOB, BBIMOJIHSAEMBIX aBTOMATHUECKOM WIJIM TMOJyaBTOMATHUECKON CBAapKOW, 3HaUYCHHE R, CleayeT

MIPUHUAMATH 110 Ta0JI. 4* HACTOSAIINX HOPM.

3. 3naveHus ko3 punreHTa HaNeKHOCTH 10 MaTepHally IIBa K., CICAyeT NMPUHUMATh paBHBIMH: 1,25 - mpn
3HAYEHHUSX R\, HE Oomee 490 MITa (5 000 krc/cm?); 1,35 - mpu 3HAYEHUAX Ry 590 MITa (6 000 kre/cm?) u Gonee.

PacueTHnie COIIPOTUBJICHUSA CTBIKOBBIX COCI[I/IHCHI/Iﬁ JJIEMEHTOB M3 CTallell C PasHbIMU
HOPMATHUBHBIMU COMPOTHUBJICHUAMHU CICAYCT NPUHUMATDL KaK IJIS1 CTBIKOBBIX COCIII/IHQHI/Iﬁ nu3
CTajii ¢ MCHBIIIMM 3HAYCHHUECM HOPMATUBHOI'O COIITPOTHUBJICHU .

PacuetHnie CONIPOTUBJICHUA MCTallJla MBOB CBAPHBIX COGI[I/IHCHI/Iﬁ C YIITIOBBIMH NIBAMHU

MIPUBEJIEHBI B Ta0I. 56.

3.5. PacuerHbple COMPOTHBICHUS OAHOOONTOBBIX COCIUHEHUU CIEIyeT ONpeNeNsTh IO

dopmyraM, TpuBEACHHBIM B Ta0m. 5%,

PacueTHble CONMPOTUBIIEHUS Cpe3y M pACTSHKEHHUIO OONTOB MpHUBENCHBI B Tabm. 58%,
CMATHIO DJIEMEHTOB, COEIMHAEMBIX 00aTaMHu, - B Ta0JI. 59%*,
3.6*. PacueTHOe COINpPOTUBIIEHUE PACTSDKEHUIO (yHAAMEHTHBIX OONTOB Ry, cCrlemyer

ompenensaTh mo gopmyse

Rba = O,SR

(1)

PacuetHoe comportupieHue pactsvkeHuto U-o0pa3HbIX 00NTOB Ry, YKa3aHHBIX B 1. 2.5%,

CIIeIyeT OIpPeaensaTh o Gopmyre

Ry, = 0,45R,,.

)

PacueTHbIe COTPOTUBIICHUS PACTSHKEHHIO (PyH/IAMEHTHBIX OOJITOB MPUBECHBI B Ta0I. 60*.
3.7. PacueTrHOE CONPOTUBIICHUE PACTSDKEHHIO BBICOKOIPOUYHBIX OONTOB Ry, CIEAyeT

OTIpENIeNATH 10 GopMyIie

Rbh = 0’7Runa

€)

rae Ry, - HauMeHbllee BPEMEHHOE CONPOTUBIIEHUE OOJNTa pasphiBYy, MPUHUMAEMOE 110 TalIl.

61%*.

3.8. PacueTHOE CONPOTUBJIEHUE PACTSIKEHUIO BBICOKOIIPOYHOW CTAJIbHON MPOBOJIOKU Ry,

MIPUMEHSAEMON B BUJI€ TYYKOB WJIU MPs/IEH, ClIeyeT ONpeaearTs no Gopmymne

Rdh = 0963Run

4)

3.9. 3HavyeHWE pPaCUYETHOTO COMPOTHUBIICHUS (YCHUIHS) PACTSHKEHHUIO CTAJbHOTO KaHaTa

CJICAYCT MNPUHHUMATb PABHBIM

SHAYCHUIO Ppa3pbIBHOTO YCWUJIMA KaHaTa B

1IEeJIOM,

YCTaHOBJIEHHOMY TOCYJapCTBEHHBIMM CTaHAApTaMU MM TEXHUYECKUMH YCIOBHSAMHU Ha
CTaJIbHBIE KaHATHI, ICJICHHOMY Ha KOA(ULIMEHT HAJACKHOCTH J;, = 1,6.

Tabnuima 4%

Mapxku npoBoJiok (o I'OCT 2246-70*) nnst aBToMaTHy€CKO I 3HaueHHs
WJIM II0JTy aBTOMATHUYE€CKOM CBapKK Mapxku nopomKoBOi HOPMAaTHUBHOTO
B yriekuciyiom raze (mo 'OCT npoBoJioku (o 'OCT CONPOTHUBICHUS
nozi ¢pmocom SHOCT 9087- g050-85) WIH B ero(CMecu c P 26271-84) Memﬁﬂa mBa Ry,
81%) apronom (no I'OCT 10157-79%) MIIa (xkrc/cm?)
Cs-08, CB-08A - - 410 (4200)
Cs-08T A - - 450 (4600)
Cs-10T'A CB-08'2C II1-AHS, TITT-AH3 490 (5000)
Cs-10HMA, Cs-10I"2 CB-08"2C* - 590 (6000)
CB-09XH2I'MIO CB-10XI"2CMA - 685 (7000)
Cs-08X1I1O CB-08XT"2/1tO

* TIpu cBapke npoponokoit CB-08I'2C 3HaueHUS Ry, CHEAyeT NpUHUMATL paBHBEIM 590 MIla (6000 krc/cm?)



TOJBKO YIS YTJIOBBIX IIBOB C KaTeTOM k< 8 MM B KOHCTPYKIHSIX U3 CTAJH C IpenenoM Tekydectn 440 MITa (4500
krc/cm?) m Goree.

Tabnuma 5*

PacueTHble CONPOTUBICHUS 0JHOOOITOBBIX COESIMHEHUI

H Cpe3y M pacTHKEHUIO O0JTOB Kiacca CMSATHIO COEIMHIEMBIX
anpsKeHHOE VYcnosHoe — : -
COCTOSIHIE 0603HAYCHIC 4.6; 5.6; 6.6 48;5.8 8.8; 10.9 DJIEMEHTOB M3 CTAJIH C

MPEJIeJIOM TEKYUY€ECTH JI0
440 MTTa (4500 krc/cm?)

Cpe3 be Rh.? = 0,38Rbun be = 0,4Rbun Rbs = 0,4Rbun -

Pactoxenue Ry Ryis= 0,38Rbun Ry = 0,38Rbun Ry = 0,38Rbun -

Cmstue Ry

a) Ooumrel Kiacca - - - R,,
TOUHOCTH A Ry, —(0,6+410?)Run

6) 6oxTel KIIacca B - - - R,
nC Ry, =(0,6 +340 5 R,

I[Ipumeuanune. J[omyckaeTcss MPUMEHAITh BEICOKOMPOYHEIC OOTHI 6€3 PeryIMpyeMoro HaTHKEHUS U3 CTalH
Mapku 40X «cenexm, IpH 3TOM pacyeTHBIC COTPOTUBICHUS Rys U Ry CEIyeT ONpeeraTh KaK Ut 00ITOB Ki1acca
10.9, a pacueTHOE COTPOTHBIIEHNE KaK sl 00TOB Kitacca TouHocTd B u C.

Bricokonpounsre 6ot o TY 14-4-1345-85 nomyckaeTcsi IpUMEHSTh TOJBKO IMPH UX paboTe Ha pacTsHKEHHE.

4*, YYET YCJIOBUM PABOTbI 1 HASHAYEHUA KOHCTPYKIIUI

IIpu pacuere KOHCTPYKUMHI U COEAMHEHUN CIENYET YYUTHIBATD:

KO3((PULIMEHTbl HAJAEKHOCTH IO HAa3HAYEHUIO J,, NpUHHMaemble cornacHo IIpaBunam
ydeTa CTENEHM OTBETCTBEHHOCTU 3JaHUW U COOPY)KEHMH IpU NPOEKTUPOBAHUU
KOHCTPYKIIU;

KO(PULIIMEHT HAAEKHOCTH ), = 1,3 UId 2IeMEHTOB KOHCTPYKIHI, paCCUMTHIBAEMbIX HA
IPOYHOCTH C UCIOIb30BAHUEM PACUETHBIX COIPOTUBIICHUH R,;

KO3(UIIMEHTHI YCIOBUM paboThl . U KOI(DPUIIMEHTH! yCIOBUN pabOThl COCAUHEHHS Jj,
MpUHUMAaEMbIe 0 TadI. 6* u 35*, pa3mgenaM HACTOSIIMX HOPM MO MPOSKTUPOBAHUIO 3IaHUH,
COOpPY)KEHU U KOHCTPYKIUH, a TAkKe MO MpHIL. 4%,

Tabnuma 6*

Koad punmentst

DneMeHTbl KOHCTPY KUK S
yCJIOBUI paboThl

1. CononrHble GanKy U CXKAThIE YIEMEHTHI (epM MEePEKPHITHI 10 3aJJaMU TeaTpOB, KIIyOOB, 0,9
KUHOTEaTpOB, MO TPUOYHAMH, IO IIOMELICHUSIMHU Mara3suHOB, KHUTOXPAHHIIINII 1 apXUBOB
U T. 1. IPY Bece MEPEKPHITUH, pABHOM WX 0O0JbIIEM BPEMEHHOW HATPY3KH

2. KosloHHBI 00111€CTBEHHBIX 3AHUI U OTIOP BOJOHAMOPHBIX OaleH 0,95
3. Cxatble OCHOBHBIC 3JE€MEHTHI (KPOME OIOPHBIX) PELIETKH COCTABHOTO TaBPOBOTO 0,8
CEYEHHUS U3 YTOJIKOB CBAPHBIX (hepM MOKPHITHI U NepeKpBITUil (HapHUMep, CTPOIMUIBHBIX U
aQHAJNOTUYHBIX UM (pepm) mpu TuOKoCcTH A > 60

4. CruomrHble O6aliKi IpH pacueTax Ha OOIYI0 YCTOWIUBOCTB PHU @ < 1,0 0,95
5. 3aTKKH, TATH, OTTSHKKH, TI0IBECKH, BHIIOJHEHHBIE U3 POKATHOH CTau 0,9
6. DneMeHTBI CTePKHEBBIX KOHCTPYKIUIT HOKPBITUH U MEPEKPBITHIA:
a) cxatele (32 HCKIIOYEHHEM 3aMKHYTHIX TpyOuaThIX CedeHMi) MpU pacyeTax Ha 0,95
YCTOMYUBOCTb
0) pacTIHYTBIX B CBAPHBIX KOHCTPYKIHAX 0,95
B) pacTAHYTbIE€, CXKaTble, a TakKe CTHIKOBBbIE HAKIAJAKH B OOJNTOBBIX KOHCTPYKIMSIX] 1,05

(xpoMe KOHCTPYKUIUH Ha BHICOKOTPOYHBIX OONTAX) U3 CTANM C MPEAEIOM TEKy4eCTH 0
440 MITa (4500 xrc/cM?), HecyIUX CTATHYECKY 0 HATPY3KY, IIPU PacdeTax Ha IPOYHOCTh
7. CoiomiHble COCTaBHbIE OajKu, KOJIOHHBI, a TaKXKE CTHIKOBHIC HAKIAIKH K3 CTAIH C 1,1
npeznenoM Tekydectd 10 440 MIla (4500 krc/cm?®), Hecyliue CTATMYECKYIO HAIpy3Ky H
BBIIIOJIHEHHBIE C TOMOIIBIO OONTOBBIX COEJUHEHHH (KpOME COEJUHCHHMH Ha
BBICOKOTIPOYHBIX O0JTax), MpH pacueTax Ha HPOYHOCTh
8. CeueHHsa MPOKATHBIX U CBAPHBIX HJIEMEHTOB, a TAkke HAKIAJOK U3 CTAH C MpeJesioM




Koa¢ punmenTst

D1eMEeHTbl KOHCTPYKIMH N
yCIOBUH pabOTHI ¥

Tekyuectd 10 440 MIla (4500 krc/cM?) B MecTax CTHIKOB, BBINOJIHEHHBIX Ha 60JITax (KpoMe
CTBIKOB Ha BBICOKOIIPOYHBIX 0OJITax), HECYIINX CTATHYECKYIO HArpys3Ky, IpH pacuerax Ha
MIPOYHOCTB:
a) CIUTOTITHBIX OAJIOK U KOJIOHH 1,1
0) cTep >KHEBBIX KOHCTPYKIHUH U IepeKPBITHI 1,05
9. CxaTsle 3JEMEHTHl PEIIeTKH IMPOCTPAHCTBCHHBIX pPEIIeTIATHIX KOHCTPYKIHH W3
OMHOYHBIX PaBHOMOJIOYHBIX (TIPUKP CIUIIEMBIX OOJIBIIIEH MOJIKOH ) YTOJIKOB:
a) TPHKpEIUIeMble HEMOCPEACTBEHHO K I0SCaM OJHOM ITOJKOW CBapHBIMH IIBAMH
60 ABYMs 6onTaMu U 60Jiee, HOCTaBICHHBIMH BIIOJIb YTOJIKA!

packockl 1o puc. 9%, a 0,9
pacmopx 1o puc. 9%, 0, ¢ 0,9
packockl o puc. 9%, 6, e, 0 0,8
0) MpUKpeIUsIeMble HEOCPEACTBCHHO K IOsicaM OJHOM MOJIKOH, OTHUM 00JITOM (KpoMe 0,75

yKa3aHHBIX B 1103. 9, B HACTOSIIEH TAOJIMIEI), a TaOKe IPUKpEIUIIeMbIe Yepe3 GpacoHKy

HE3aBHCUMO OT BHJA COCTMHEHHUS

B) IIPH CJIOKHOU ITEPEKPECTHON peneTke ¢ 0JHOOOITOBEIMH COSUHEHUSIMH 110 pHC. 9%, 0,7

e
10. Cxatsle 31I€MEHTH M3 OJUHOYHBIX YTOJKOB, MPUKPEIUIIEMBIC OJHON ITOJNKOW (it 0,75
HEPABHOIIOJIOYHBIX YTOJKOB TOJIBKO MEHBIIEH MOJKOH), 32 HCKIFOUYEHHEM 3JIEMEHTOB
KOHCTPYKIMH, YyKa3aHHBIX B 103. 9 HacrosAmed TaOiMIbI, packocoB Mo puc. 9%, 6,
MIPHUKPEIUIIEMBIX HETIOCPEICTBEHHO K ITOsICaM CBapHBIMH IIBaMH JIMOO IBYyMs OOJNTaMHU U
6oJee, NOCTaBICHHBIMH BIOJIb YTOJIKA, ¥ IVIOCKUX (hepM M3 OMHOIHBIX YTOJIKOB
11. OnopHble MIMTHI M3 CTANM C TIPeAeoM TeKyuecTtd 10 285 MIla (2900 krc/cm?), Hecyue
CTATHYECKYI0 HAarPY3KY, TOJMMIHUHON, MM:

a) 1o 40 1,2
6) ceoimie 40 o 60 1,15
B) cBbIme 60 10 80 1,1

IMpumeuanus: 1. Koadgduumentsl yciaoBuit paboTtel Y. < 1 mpu pacdeTe OJHOBPEMEHHO YYHUTHIBATH HE
CIIeTyeT.

2. KoadpunmeHTs! ycnoBuid paboThl, MPUBEACHHBIC COOTBETCTBEHHO BT03. 1 1 6,B; 1u 7, 1u8;2u7,2u8, a;
3 1 6, B, IpH pacyeTe CieayeT YUUThIBATh OJHOBPEMSHHO.

3. Koadumuents! ycnoBuii paboThl, IpUBeACHHBIC B 103. 3; 4; 6, a, B; 7; 8; 9 m 10, a Tarke B m03. 51 6, 6
(KpoMe CTBIKOBBIX CBAPHBIX COCAMHEHHUI), TPU pacueTe COSIMHEHHUH pacCMaTPpUBAEMbIX 3JIEMEHTOB YUUTHIBATH HE
ClleyeT.

4. B ciyuasx, He OTOBOPEHHBIX B HACTOSIIIUX HOPMax, B HOpMyJiax claeayeT IPUHAMATD Ve = 1.

5. PACYUET QJIEMEHTOB CTAJIbHBIX KOHCTPYKIA HA OCEBBIE CWJIbI M
N3Irub

He HTPAJIBbHO-PACTAHYTBIC H HEHTPAJBbHO-CKATBHIC 3JI€MECHTbI

5.1. Pacuer Ha MpPOYHOCTH IJIEMEHTOB, MMOJBEPKEHHBIX LEHTPAIbHOMY PAaCTSLDKEHUIO WIIN
CXKaTHIO CUJION N, KpOME YKa3aHHBIX B 1. 5.2, clielyeT BBITIOJIHATH 110 GopmyIie

N
o e

n

: )

Pacuer Ha mnpovyHOCTH CEUEHHUM B MeECTax KpEIJIEHUs paCTSIHYThIX JJIEMEHTOB W3
OJMHOYHBIX YIOJIKOB, MPUKPEIUIAEMbIX OJHOW IOJKOH OoiTaMu, ClieAyeT BBIMOJIHATH 10
dopmynam (5) u (6). [Ipu aTom 3HaueHue ¥, B Gopmyse (6) TOIKHO MPUHUMATHCS MO TpHIL. 4*
HAaCTOSIMX HOPM.

5.2. Pacdyer Ha NPOYHOCTH pACTAHYTBIX DJIEMEHTOB KOHCTPYKUHM W3 CTaIH C
COOTHOIIEHUEM R,/y, > R,, SKCILTyaTalisl KOTOPBIX BO3MOKHA U MOCJIE JOCTUKEHUS METAIIOM
Ipejieia TEKy4eCTH, CIEIyeT BhIIOIHAT 110 GopMyIie




o Vu o, (6)

5.3. Pacyer Ha yCTOMYMBOCTH CIUIOIIHOCTEHYATHIX JJEMEHTOB, IOJBEPHKEHHBIX
LEHTPAIIbHOMY C3KaTHIO CUJION N, clieAyeT BBIOIHATH 0 GopMmyIie

—<R Ve
pd (7)
3Ha4YeHHS @ CIeAyeT OMPEIEIATh o hopMynam:
npu 0 <A <25
R
@ =1-(0,073-5,53—)1/1
E ; (®)
npu 2,5 <A <45
R)’ Ry Ry 2
@ =147-13,0—2—(0,371-27,3—2)2 +(0,0275-5,53—2) A
E E E )
npu A > 4,5
e 332
2(51-2). (10)

UucneHHble 3HAaYEHUS @ IPUBEIEHBI B Ta0. 72.

5.4*. CTep>XKHU U3 OIMHOYHBIX YTOJIKOB JIOJKHBI PACCUMTHIBATHCS Ha LIEHTPAIBHOE CKaTHe
B COOTBETCTBHH C TPEOOBAHMSIMH, U3IOKEHHBIMH B 1. 5.3. [Ipu onpeneneHun TMOKOCTH STHX
CTEpXKHEH paguyc MHEPLHMH CEUYEHUs YrojKa [ U PacueTHYI JIMHY /s CIeIyeT IPUHUMATh
cornacHo m. 6.1-6.7.

[lpn pacyere MNOSICOB M DBIEMEHTOB PELIETKH MPOCTPAHCTBEHHBIX KOHCTPYKUMH U3
OJIMHOYHBIX YIOJIKOB CJIEIYET BBIMOIHATH TpeOoBanus 1. 15.10* HacTosumx HOpM.

5.5. CxxaTble 3JIEMEHTHI CO CIUIOIIHBIMU CTEHKaMU OTKpbITOro I1-oO6pa3Horo cedeHus npu
Ac < 34, tne A, u A, - pacueTHble THOKOCTH JIEMEHTAa B IUIOCKOCTSIX, NEPHEHANKYISIPHBIX
OCSM COOTBETCTBEHHO X-X U -y (puc. 1), peKoMeHIyeTcs YKpeIUIsATh IUTAaHKaMH HIIN
PEIETKOM, TPU ATOM JOJKHBI OBITh BBIITOJIHEHBI TpeOoBaHus . 5.6 u 5.8%*.

a) 0) 6)
y y y
A
A
aX
x Y X X X X X
plle—1 h
L — v — __ — B
L b T
y o y y

Puc. 1. [1-o0pa3Hbie cedeHUs 2IEMEHTOB

a - OTKPHITOE; 0, 6 - YKpPETIJICHHBIE TUIAHKAM U WJIM PEIIeTKOM

[Ipr OTCYTCTBHMM TJIAHOK WMJIM PEIICTKH TaKWE AJIEMEHTHI MOMUMO pacuera 1o dopmyie (7)



ClielyeT TpPOBEPATh Ha YCTOHYMBOCTh TPH H3THOHO-KPYTHIBHOM (Qopme morepu
ycToiiunBocTH 10 hpopmyre

SRy}/c
, (11)

rae ¢, - K03(GpuureHT NpoJoNbHOro U3ruda, BEIYUCIAEMBIH COITIaCHO TpeOoBaHUsM II. 5.3;
¢ - KOO(PUITUEHT, onpeeNIsieMbIi 1o (Gopmyre

cp, A4

2
C = >
148+ |(1-8) +109°
, (12)
8J J
5= = o o156t 2
e Yz, Jh Ah :
o= ax/h - OTHOCUTCIIbHOC PACCTOAHUC MCKIY HCHTPOM TSKECCTU U ICHTPOM I/ISFI/I6a.
J +J
P :x—2y+a2;*]t :lzbz’t;‘s
3nech Ah 3 .

J» - CEKTOpHAIBHBIA MOMEHT HHEPLIMUU CECUCHUS,
b; u t; - COOTBETCTBEHHO IIMPHHA U TOJIMHA MPSIMOYTOJBHBIX 3JIEMEHTOB, COCTABISIONX

CCUCHHUC.
Ja) Jt
J h*7 AR?
I[J'Iﬂ CCUCHUA, NPUBCACHHOIO Ha pHUC. 1, da, 3HAUYCHUA y n « AOJKHBI
oTpenessaThes mo Gopmymnam:
J, 39+28 J, _1(%2.0[_ 43+ )
Jh 6+ B AR 3\ h Q+6+p) (13)

rae = b/h.

5.6. Jlugs COCTaBHBIX C)KATBIX CTEPKHEH, BETBU KOTOPBIX COCAUHEHBI IIJIAHKAMH WJIN
pereTkaMu, Ko3(GQUIIMEHT ¢ OTHOCUTENBHO CBOOOJHON OcH (TIepHEHANKYISIPHON MIOCKOCTH
TJIAHOK WJTH PEIIETOK) NOJDKEH ompeaensaThes mo dopmynam (8) - (10) ¢ 3ameHoit B HUX A Ha
Aor. 3HAUEHHE A, CIIEAYET ONPENENATh B 3aBUCUMOCTH OT 3Ha4€HUM A, IPUBEICHHBIX B Ta0I.

7.



Tabnuma 7

HpI/IBCI[eHHBIG rHOKOCTH ﬂefCOCTaBHBIX CTCp)I(Heﬁ CKBO3HOI'O CCUCHU

Tun
P — Cxema ceueHHust C INJAaHKaM U IIpU ¢ pereTkaMu
Jal(wb) < 5 Jal(Uwh) =5
A
= 2 2 2
A, = /A2 +0,8222(1 + A, = /A A Aoy = [ Arcx
1 ef \/ v 1 C ) (14) ef -+ 4 (17) o v & A, 0)
1
SGaSAN
2 2 2
5 x_rl. i Ay =22 +0,82[ 2 A+ n)+ 20 +n)] Ay =X+ A2+ 2 18)| Ao :\/22+A[&+&j
|%+__| (15) (18) A Ay @1
1'r
L]
a—}e:%: —3
F " 24
3 2o M Ay =A% + 0,822 (1 + 3n3) a6 | Aer =N FL3AB | Ao = \//12 T3 )

O06o03HaueHUS IPUHATHIE B Ta0I. 7:

b - paccTosiHIE MEXIy OCAMH BETBEH;
[ - paccTosIHNE MEXAy IICHTPaM U IUIAHOK;
A - HanOoJIbIIast THOKOCT BCETO CTEPIKHS,

A1, A2, A3 - THOKOCTBH OTHETBHBIX BETBEH NMPH U3THOE UX B INIOCKOCTSX, IEPHCHAUKYIIPHBIX 0CAM COOTBETCTBEHHO /-7, 2-2 n 3-3, Ha yJacTKax MeXAy MPUBAPCHHBIMHY ITAHKaAM U (B CBETY)

WM MEXJy IIEHTpaM ¥ KpaifHuX 00JITOB;

A - monaap CeYeHUs BCETO CTCPIKHA,

Aar v Agz - IIOIATM CEYCHUH PACKOCOB PEIISTOK (IIPH KPECTOBOM pEIIeTKE - IBYX PACKOCOB), JISXKAIINX B INIOCKOCTSIX, TEPIICHANKYIIPHBIX OCSIM COOTBETCTBEHHO /-] 1 2-2;
Aq - IOMAb CEUCHUS pacKoca PeIeTKU (P KPECTOBOM PEIIeTKe - IBYX PACKOCOB), JIeXKAIeH B MJIOCKOCTH OJJHOM rpaHu (ISl TPEXTPAHHOTO PaBHOCTOPOHHETO CTEPIKH);

o1 M 0 - K09 (P QUIMEHTSI, oTIpeensieMble o popmyie

3
a=102%_,
b21

rne a, b, [ - pa3Mepsl, onpeaessieMble 1Mo puc. 2;



n, ni, N2, N3 - KO3QHUUNECHTHI, OTPeIeIIeMble COOTBETCTBEHHO 110 ()OpMYyJiaM;

n= Jblb ‘n, = J[)Zb ‘n Jb2b - N JbSb

= 1= 2—— = —

JJ0° VR A O

31ech Jp1 U Jp3 - MOMEHTBI MHEPIIMY CEUEHHUs BETBE OTHOCUTENBLHO oceil cooTBEeTCTBEHHO /- U 3-3 (w1 ceueHuit Tunos 1 u 3);
Jb1 1 Jp2 - TO K€, IBYX YTOJIKOB OTHOCHUTEJILHO OCeil COOTBETCTBEHHO /-] M 2-2 (sl ceueHus tumna 2);
Js - MOMEHT HHEPIIMY CEUEHHUs OJJHOH MIaHKU OTHOCUTEILHO COOCTBEHHOM ocH x-x (puc. 3);
Js1 1 Js2 - MOMEHTBI HHEPIIMM CEUSHHS OJJHON U3 IUIAHOK, JIEKAIIMX B IIJIOCKOCTAX, IEPIEHIUKYIAPHBIX OCSIM COOTBETCTBEHHO /-7 u 2-2 (s ceyeHus tuma 2).



B cocTaBHBIX CTEpKHSX C peUeTKAMH IMOMHMMO pacdyeTa Ha YCTOMYHMBOCTb CTEpXKHS B
I[ETIOM CJIETyeT MPOBEPSITh YCTOWYUBOCTh OTACIBHBIX BETBEH Ha y4aCcTKaX MEXIY y3ITaMH.

['uOKOCTh OTAENBHBIX BETBEH A;, A, U A; Ha ydacTke MEXKIy IJaHKaMU JOJDKHA ObITh HE
6onee 40.

[lpy HanMYMM B OJHOM W3 TJIOCKOCTEH CIUIOMIHOTO JIMCTa BMECTO TIaHOK (puc. 1, 6, 6)
ruOKOCTh BETBU JIOJDKHA BBIYMCIISTHCS 11O PAINYCy HHEPIIUHU MOTYCEYCHHSI OTHOCUTEILHO €T0
OCH, TIEPIEHIUKYIIIPHON MIOCKOCTH IIIaHOK.

B cocTaBHBIX CTEPKHSX C pPElIETKAMU THOKOCTh OT/ICTBHBIX BETBEH MEXKIY y3JIaMH JIOJDKHA
ObITb He Oonee 80 M He MOJDKHA IPEBBIIATH IPUBEICHHYIO THOKOCTD Ay CTEPKHS B LIETOM.
JlomyckaeTcst mpuHUMATh 0oJiee BBICOKHE 3HAUCHUsI THOKOCTH BETBEi, HO He Oonee 120, mpu
YCJIOBHMH, UTO pacdeT TaKUX CTEP>KHEN BBIMOJIHEH MO J1e(hOPMUPOBAHHON CXEME.

5.7. Pacder COCTaBHBIX 3JEMEHTOB W3 YIOJKOB, IIBEUIEPOB M T. II., COCIAUHEHHBIX
BIUIOTHYIO WJIM Yepe3 MPOKIAIKHU, CIeTYeT BHIMOIHATh KaK CILIOIHOCTEHYAThIX IPU YCIOBHUH,
9TO HauOOJIBIIME PACCTOSIHUS Ha ydacTKaX MEXIy MPUBAPEHHBIMU IJIAHKAMU (B CBETY) WU
MEX]Ty IIEHTpaMU KpailHUX OOJTOB HE MPEBBIIIAIOT:

IUTSL COKATBIX DJIEMEHTOB 40i

JUISL PACTSIHYTBIX AJIEMEHTOB 80i

3n1ech paanyc WHEPIUU i YroJKa WM IIBEIjiepa CleayeT MPUHUMATE Ui TaBPOBBIX WIIH
JIBYTaBPOBBIX CEYEHUN OTHOCUTENBHO OCH, MapajljIeIbHON IJIOCKOCTH PAacIloOIOXKEHUs
MPOKJIAJ0K, & Il KPECTOBBIX CEUEHU N - MUHUMAJIBHBIN.

[Ipu sToM B mpexaenax [UIMHBI CKAaTOTO JJIEMEHTa CIEAyeT CTaBUTh HE MEHee IBYX
MPOKIIA/IOK.

5.8*%. Pacyer COCOTMHHTENBHBIX JJIEMEHTOB (IJIAHOK, PEIETOK) CXKAThIX COCTaBHBIX
CTEpXKHEH JIOJDKEH BBINOIHATECS Ha YCIOBHYIO MHONEPEeUHYo cuily (p., HNPUHUMAEMYIO
MOCTOSTHHOM T10 BCEH JJIMHE CTEPIKHS U ONPECIIIeMYI0 o GopMyrie

Q= 17,15 -10° (2330 - E/R)N/g, (23)*

rae N - IpoJoIbHOE YCUIIME B COCTABHOM CTEPIKHE;
@ - Ko3(hpUUHEHT MPOJOJIBHOrO M3rubda, NMPUHUMAEMBIH Ui COCTaBHOTO CTEP)KHS B
IJIOCKOCTH COETMHUTENBHBIX 3JIEMEHTOB.

VYcnoBHyto nonepeunyro cuity Oy CIeIyeT pacupelelisiTh:

IpU HaJIMYUU TOJNBKO COEAMHMTEIBHBIX IJIAHOK (PELIETOK) MOPOBHY MEXAy IJIaHKaMU
(pemeTkamMu), JIeKAIMMH B IUIOCKOCTSIX, MEPIEHIUKYISIPHBIX OCH, OTHOCUTEIBHO KOTOPOH
MPOU3BOJUTCS IPOBEPKA YCTOMUNBOCTH;

IpU HAJIMYUHU CIUIOUIHOTO JINCTA U COEAMHUTENBHBIX IJIAHOK (PELLETOK) - MOI0IaM MEXIy
JIMCTOM U IJIAaHKaMU (peIleTKaMu ), JeKalMMHU B MIJIOCKOCTSX, apalje/IbHbIX JIUCTY;

IIpY pacyeTe paBHOCTOPOHHUX TPEXTPAHHBIX COCTABHBIX CTEP)KHEW YCIIOBHAs NOIEpEYHas
CuJa, NPUXOJSL@AsCA Ha CUCTEMY COCAMHMTEIbHBIX JIEMEHTOB, PACIOJIOXKEHHBIX B OJHOM
IJIOCKOCTH, JOJKHA IPUHUMAThECS paBHOU 0,8 Oy

A
\ 4

Puc. 2. Cxema packoCHOM pereTku



5.9. Pacuer coeMHUTENBHBIX IJIAHOK M MX MPUKPETUICHUS (PUC. 3) MOJDKEH BBITIOIHATHCS
KaK pacyeT 3JIEMEHTOB Oe3pacKOCHBIX (epM Ha:

cuity F', cpe3bIBaIOIIyIO MIAHKY, 10 (opMyrie

F=QJlb; (24)
MOMEHT M, n3rubarommii JIaHKy B €€ IMJIOCKOCTH, 1Mo (opmyre
M] = Qsl/2, (25)

rae (s - ycIoBHas MoNepeyHasi Cuiia, MPUXOAsIAscs Ha MJIAHKY OJHOU TpaHu.

24 2-2
:

Lil_ A \

c

Puc. 3. CocraBHOI CTEpKEHBb Ha MJIaHKax

5.10. PacueT coeqMHUTENBHBIX PEIIETOK JIOJHKEH BBIMOJIHATHCS KaK pacdeT PeleToK (gepMm.
[Ipn pacyere mMepeKpecTHBIX PACKOCOB KPECTOBOW PELICTKH C pacropkamu (puc. 4) ciemyer
YUIUTBIBATH JIONOJIHUTEIBHOE YCUIHE N, BO3HHKAIOIIEE B KaXKJOM PACKOCE OT OOXKaTHUS
MOSICOB U OIpeessieMoe 1Mo Gopmyrie

N, = alN Aa 5
A (26)
rae N - ycuiiie B OJJHOM BETBU CTEPXKHS;
A - mon@abs CeUYeHUs OJHOM BETBH;
A, - IIOW@AAb CEYEHUS OHOTO PACKOCa;
o - KOO(UITUEHT, ONIpeIesAeMbIi 10 hopMyITe

o= a PAa=2b°), 27)

rae a, [ u b - pazmepsl, yKka3aHHbIE Ha puc. 4.

Puc. 4. Cxema KpecTOBOI peleTKy ¢ pacropKkaMmu

5.11. Pacuer crepikHeil, mpeTHa3HAYCHHBIX U YMEHBIICHUS PACYETHOW JUIMHBI CKATBIX
AJIEMEHTOB, JIOJDKCH BBITIONHATHCA HA YCUJIME, PaBHOE YCIOBHOW IIONMEPEYHOW CHIIE B
OCHOBHOM CaTOM 3JIEMEHTE, onpenensieMoil mo gopmymne (23)*.



N3rudaemolie djieMeHTHI

5.12. Pacuer Ha NPOYHOCTh D3JEMEHTOB (KpoMe OajJoKk ¢ TUOKOH CTEHKOH, ¢
nepGopupoOBaHHON CTEHKOW W TOJKPAHOBBIX 0aloK), M3rn0aeMbIX B OIHOM M3 TIABHBIX
MIJIOCKOCTEMH, CIIEAYET BBIOIHATH 110 (hopMyIie

L < Ry}/S .
Wn,min (28)

3HaueHUE KAacaTeNbHBIX HANPSKCHUH 7 B CEUCHUSAX H3THOAEMBIX JJIEMEHTOB JOJDKHBI
YIIOBJIETBOPSTH YCIOBHIO

T= 95 <Ryy,.
J, (29)
[Mpu Hanmmuum ocnabIeHUs CTEHKU OTBEPCTHSAMH JUIsl OONTOB 3HAa4YeHUs 7 B dopmyse (29)
ClIelyeT YMHOKATh Ha KOOPPUIIUEHT &, ONpenesieMbli 1o Gopmyrie

a=al(a-d), (30)

TJIE a - 1Iar OTBEPCTHUIH;

b - tnameTp oTBEPCTUSL.

5.13. Jlns pacuera Ha MPOYHOCTh CTCHKM OaqKkd B MECTaX NPHUJIOKCHHS HArpy3Kd K
BEPXHEMY I0SCY, a TAKKE B ONOPHBIX CEUCHUSIX OAJIKH, HE YKPETUUIEHHBIX peOpaMu KECTKOCTH,
CIIEZTyeT OMPEENIATH MECTHOE HAMPSDKEHUE Ojyc IO opMyIIe

F
Oloc :T = Ryj/c’
o G1)

rae I - pacueTHOE 3HaUEHUE HArPYy3KH (CUIIBI);
l,r- yclIOBHAs JUIMHA pacHpellesIeHHs Harpy3Ku, oNpeesnsemMasi B 3aBUCHUMOCTH OT YCIIOBUM
OTMPAHMUS; IS CIIydasi ONUpaHus o puc. 5.

lefz b+ 2l‘f, (32)

Ile t; - TOJIMHA BEPXHEro Iosca OalKu, €caM HUXKHAA Oanka cBapHas (puC. 5, a), WU
paccTosiHUE OT HApPYKHOW TpaHHW TIOJKHA 1O Hadalla BHYTPEHHETO 3aKPYIJICHHS
CTEHKH, €CJIM HIKHs Oaka mpokatHas (puc. 5, 0).

) | =

||e
! 5 1 4 tiT

Lef it X e Ty

Puc. 5. Cxemsbl 17151 onipeieieHHsl JUTMHBI paclpeieiIeHHs Harpy3Ku Ha Oanky

a - CBapHYyI0; O - IPOKATHYIO

5.14*%. Jlna creHOK Oainok, paccuuThiBaeMbIX Mo (opmyne (28), AOMKHBI BBIIOJIHSITHCS
YCIIOBHUSI:

2 2 2 .
\/Jx —o,o, +o; +37,, =LI5SR y .7, =Ry,

(33)



rae n - HOpMaJIbHbI€ HaIIPSHKEHUS B CPEAMHHOM MIIOCKOCTH CTEHKH, apajlieibHbIe
ocHu OaJIKu;
O, - TO XK€, IEPIEHAUKYISIPHbIE OCH OalIKi, B TOM YHUCIIE Oy, ONPEAEIAEMOE 110
(opayre (31);
7, - KacaTeJIbHOE HaIlpsDKeHHE, BRIYHcIsieMoe 1o gopmyrie (29) ¢ yuetom hopMyIabt
(30).
Hanpspkenus o, n o, npuHuMaeMmsie B gopmyine (33) co CBOMMHU 3HAKaMH, a TAKKE Ty,
CllelyeT ONpPENeNATh B OHOM U TOM ke TOuke Oasku.
5.15. Pacder Ha yCTOWYMBOCTH OaJIOK JBYTaBPOBOTO CEUYECHUS, M3TMOAEMBIX B TIJIOCKOCTH
CTEHKd U YAOBJIETBOpsIOUMX TpeOoBaHusM nm. 5.12 m 5.14%, cnenyer BBINOMHATH IO

dopmyre

<R,y
oW, 7 (34)

rae W. - cienyer onpenensaTh Ui CKaToro mosica;
@p - KO3(PPUIIEHT, OTpeaesseMbIil IO Tpu. 7%,

Ilpn ompeneneHUM 3HAYEHUS ¢, 332 PACUETHYIO UIMHY OalKu [, CledyeT NpPUHUMATh
paccTosiHue MEXIy TOYKAMHU 3aKperjeHUU CXKAaToro IMosica OT IMOMEpPEeYHbIX CMEUCHUN
(y3mamu TpOJJOTBHBIX UITK TTOMIEPEYHBIX CBSI3EH, TOUKAMU KPETUICHHS JKECTKOTO HACTHIIA); TPU
OTCYTCTBMH CBsi3eH [y = [ (rae [ - mpoiser Galku) 3a pacyeTHYIO JUIMHY KOHCOJIU CIIEIyeT
OpUHUMATL. l,; = [ TIpU OTCYTCTBUM 3aKpEIJICHUs CXKATOro Iosica Ha KOHI[E KOHCOJIM B
TOPU30HTAIBHON TIOCKOCTH (37eCh [ - JUIMHA KOHCOJIM), PACCTOSHHE MEXAY TOYKaMH
3aKpeIJICHU CKAaTOTo Tosica B TOPU3OHTAIBHOW TIJIOCKOCTH MPHU 3aKpEIJICHUU Mosica Ha
KOHIIE U 10 JUIMHE KOHCOJIH.

5.16*. YcToiunBOCTb O6a0K HE TPeOyeTCsl TPOBEPSTh:

a) TMpH Teperadye Harpy3kd 4Yepe3 CIUIOMHON JKECTKMIl HacTuji, HEeNpephIBHO
ONMMPAIOIMICI Ha CKaThli MOsC Oalkd ¢ HAAeKHO C HHUM CBS3aHHBIA  (TUIATHI
KEJIe300€TOHHBIE U3 TSDKEIIOTO, JIETKOTO U STYEHCTOro O€TOHA, TUIOCKAM M TPOGUINPOBAHHBIN
METAITMYECKU I HACTUJII, BOIIHUCTYIO CTaNb U T. I1.);

0) mpu OTHOLICHMH pAcCUCTHOM JUIMHBI Oanku [, K LOMPUHE CXKaToro mnosca b, He
MPEBBIIAIOIIEM 3HAYCHHH, onpeaesieMbIX o Gopmymnam Tabi. 8* mis 6anoK CHMMETPUYHOTO
JIBYTaBPOBOTO CE€UEHUs] M ¢ Oojee pa3BUTHIM CXKATbIM MOSICOM, MJsl KOTOPBIX IMIMPHHA
pacTsAHYTOro 1mosica cocTaBysgeT He MeHee 0,75 MMPUHBI CKATOTO Mosica.

Tabnuma 8*

Haubonpuive 3HaueHus l./b, Ipu KOTOPBIX HE TPEOYETCs pacyeT Ha
MecTo npUI0KEHUS HATPYy 3KH YCTOIYMBOCTD POKATHBIX U cBapHBIX Oanok (mpu 1 <A/b <6u 15< b/t
<35)
K Bepxuemy nosicy b b\ b
E
= [0,35 +0,0032 —+ [0,76 -0,02 —j Z} R_
t t
’ (39
K Hmxuaemy nosicy b E
[0 57+0,0032 — +(092 0,02 — jh} R_
’_(36)
HesaBucuMoO OT ypOBHS IPHIIOKEHUS I, b b E
HArpy3KH @pPH pacueTe ydacTka OajKu < = {0,41 +0,0032 — (0 73-0,02 ] } —
MEX[y CBSI3SIMH WM IIPY YUCTOM U3rHOe b t R 37)

O003Ha4YeHus, IPUHATHIEC B TA0JIHIIE 8*:




b ¥ t - COOTBETCTBEHHO MIMPHHA ¥ TOJIIMHA CXKATOTO I0sCa;
h - paccTosHUE (BBICOTA) MEXK/y OCSIMU MOSICHBIX JCTOB.

Ipumeyanus: 1. [Inga 6anok ¢ MOSCHBIMH COSAMHEHHSIMH Ha BBICOKOMPOYHBIX OoJitaX 3HA4YeHUsS lo /b,
moJiygaemsbie o GopMysiam Tabymibl 8% crieyeT yMHOXaTh Ha K09 punmeHT 1,2.

2. st 6anok ¢ otHOMmEeHHeM b/t < 15 B popmynax Tabmisl 8* ciegayet npuHuMaTth b/t = 15.

3aKperieHre CKATOTo TMosCa B TOPU3OHTAITBHOM MIOCKOCTH JTOJDKHO OBITh PACCUMTAHO HA
(haKTHYECKyI0 WM YCIOBHYIO TOMEpeuYHyIo cuiy. [Ipu 3TOM yCIOBHYIO MOIMEPEUHYIO CHITY
CIIEAYET ONMPENEIATh:

OpH 3aKpeIJICHHH B OTICNIBHBIX TOYKax 1o ¢opmyne (23)*, B KOTOpod ¢ cuemyer
onpenensaTs npu rubkoctu A = /i (30ech i - paauyc MHEPLUUU CEYEHHUs CHKATOIo Imosica B
TOPU30HTATLHOM TIOCKOCTH), a N CeIyeT BRIUUCIATH 10 GopMyIie

N=(A4;+0,254%)R,; (37, a)
[P HETIPEPHIBHOM 3aKpEIIJICHUH 110 (hopMyIie

qfic = 3Qﬁc/l, (37, 6)

7€ gjic - YCIIOBHAS TIONEpeYHasi CUJla Ha eAMHUILY JUIMHBI 1Tosica Oaliku;
Ojic - yCIOBHAs TOIEpeYHas Cuia, onpenenseMas mo gopmyne (23)*, B KoTopoi ciemyer
npuHUMaTh @ = 1, a N - onpenenars o gopmyine (37, a).
5.17. PacueT Ha MPOYHOCTH FJEMEHTOB, U3TM0AEMBIX B JBYX ITIABHBIX MJIOCKOCTSX, CIAEAYET
BBITIOJTHSATH 11O GOpMYyIIe

Mx
J

yi_yngyyca
xn yn (38)

IJIE X U Y - KOOPAMHATHI PACCMATPUBAEMON TOUKH C€YEHUsI OTHOCUTENIBHO INIABHBIX OCEH.

B OGankax, paccunthiBaeMbIX 1o Qopmyse (38), 3HaUCHHUS HANpPSHKEHUN B CTEHKE Oaliku
JOJKHBI OBITH TIpOBepeHbI 110 GopmysiaMm (29) u (33) B IBYX INIaBHBIX MIJIOCKOCTSIX U3THOA.

[pu BeImonHeHUM TpeGoBanuil m. 5.16*, a mpoBepKa ycTOMUNBOCTH OaNoK, N3rn0aeMbIX B
JBYX IJIOCKOCTSIX, HE TpeOyeTcsl.

5.18*. Pacdyer Ha IPOYHOCTH pa3pe3HbIX OAJIOK CIIJIONIHOTO CEYEHUS M3 CTAU C MPEIeIOM
Tekydectu 10 530 MIla (5400 krc/cM?), HECYNMX CTATHYECKYKO HATPY3Ky, IIPH COOJIIOJCHUH
nm. 5.19*%-521, 7.5 u 7.24 caenyer BBINONHATHE C YY4ETOM pAa3BUTHSA IIACTHYECKUX
nedopmaruii mo gopmymnam:

npu u3rube B OJHOM M3 ITIABHBIX IJIOCKOCTEH MpH KacaTeNbHBIX HaNpsbkeHUIX 7 < 0,9R;
(Kpome OTIOPHBIX CEUCHUH )

M <Ry
yles
Can,min (39)

Ipu U3ru0e B BYX MIABHBIX ITOCKOCTSX MPHU KacaTeIbHBIX HANpshKeHUAX 7< 0,5R; (kpome
OTIOPHBIX CEYCHUH )

M, M,
+ SRy
Cy Wxn,min cy Wyn,min (40)

3neck M, M, u M, - aGCcoItOTHBIE 3HaYEHU S N3TMOA0IIMX MOMEHTOB;
¢ - KoadduuenT, onpenensemslii o gopmynam (42) u (43);
Cx U ¢y - KOI(pUIIMEHTBI, MPUHUMaeMble 110 Talm. 66.
Pacuer B onopaom ceuennu Oanok (nmpu M = 0; M, = 0 u M, = 0) ciexyer BHIIOIHSATH O



dopmyre

T =

Q <
= R .
th oJe

(41)

[Tpu Hammuuu 30HBI yncTOro M3rnoda B opmynax (39) u (40) BMecTo KOdPHUITUEHTOB ¢, Cx
HcCy, CJICOYyCT NpUHUMATh COOTBCTCTBCHHO!

cim=0,5(1 +¢); cow=0,5(1 + ¢,);
cm=0,5(1 + ¢)).

IIpy OmHOBpEMEHHOM JEHCTBUM B CEUYEHMM MOMEHTa M W mnomnepeyHod cuiabl
KO3(hUILIHEHT ¢, CeyeT ONpenesaTh o GopMyaam:

npu 7< 0,5 ¢ =c¢; (42)
pu 0,5R, < 7<0,9R; ¢; = 1,054,, (43)

rae (44)

311ECh € - KOA(pUITMEeHT, TPUHUMAEMBIH 110 TabI. 66;

{1 h - COOTBETCTBEHHO TOJILMHA U BHICOTA CTEHKU;

o - xod(urment, paBHbBi « = 0,7 A ABYTaBPOBOTO CEYEHHS, HU3rH0AEMOro B
TIOCKOCTU CTeHKU; @ = 0 - 7151 APYTUX TUTIOB CEUECHUI;
¢; - KO3(pPUIIHEeHT, TPUHUMAECMbIN HEe MEHEe eIUHUIIBI U He OoJiee KodppuLineHTa C.

C 1enpo ONTUMH3ANK OAJIOK MPU KX pacyeTe ¢ yueToM TpedoBanuii nim. 5.20, 7.5, 7.24 u
13.1 3HaueHust kOI(PUIIUEHTOB C, ¢, U ¢, B dopmynax (39) u (40) nomyckaercs IpUHUMATh
MEHbIIIC 3HAYCHHUH, TPUBEIACHHBIX B Ta01. 66, HO He MeHee 1,0.

[Mpu Hanwmuuwm ocnableHUs CTEHKA OTBEPCTUSAMHU JUIsi OOJITOB 3HAYEHHS KacaTeIbHBIX
HaMpsDKEHHUH 7 ClieyeT yMHOXKATh Ha KOd(pureHT, onpenensemMbrii mo dopmyre (30).

5.19*. Pacyer Ha mNpPOYHOCTh OATOK IMEPEMEHHOIO CEUYEHUS C YYETOM pa3BUTHUA
MJIaCTUYECKUX JedopMaluil cieayeT BBIMOJHATH TOJBKO JUIS OJHOTIO CEYeHHUs ¢ Haubosee
HEOIaronpusATHBIM coueTaHueM ycunuid M u Q; B OCTAIBHBIX CCUCHUSIX YIUTHIBATh Pa3BUTHE
MJIACTHYECKUX AeopManinii He JOMyCKaeTcs.

Pacyer Ha MpPOYHOCTH M3rMOAEMBIX DJIIEMEHTOB W3 CTAIM C MpenenoM TekydecTd 1m0 530
MIla (5400 xrc/cm?), BOCIPMHAMAIOIMX AUHAMMYECKUE, BUOPALMOHHBIE WU ITOJBHKHEIE
Harpy3kd, JOMYCKACTCS BBIMONHATH C Y4ETOM pa3BUTHS IUTACTUUYECKHX Aedopmamuii, He
MPENATCTBYIOUMX TPEOYEMbIM YCIOBUSAM SKCILTyaTallui KOHCTPYKIIUN U 000pyI0BaHUSL.

5.20. Jlns obecreyeHust oOLEH YCTOMYMBOCTH O0ajioK, PACCUUTHIBAEMBIX C YIETOM
pa3BUTHS TUIACTHYECCKUX JedopMamuid, HE0OXOAMMO, 4YTOOBI JUOO OBLIM BBIOJHEHBI
TpeboBaHus 1. 5.16*, a, MO0 HaMOOIbIIME 3HAYCHUS OTHOIICHUN PAacueTHOW IITMHBI OaTKH K
HMpPUHE cXaTroro mnosica l,;/b, onpenensemsle mo QgopmynaaMm Tadi. 8*, ObIIM yMEHBILECHBI
yMHOXKeHHeM Ha koddunuerT o = [1 - 0,7(c; - 1)/(c- 1)],3mech 1 <¢; <c.

VY4er miaacTMYHOCTH MpHU pacdere OalloKk CO CXKAThIM IOSICOM MEHEE pPa3BUTHIM, YeM
pacTAHYTHIH, IOMYCKACTCs JIUIIb TP BBIMOJIHEHUH YCIOBUM 11. 5.16%, a.

5.21. B Gankax, pacCCUUTBHIBAEMBIX C YI€TOM PA3BUTHS MIJIACTHUECKUX AePopMaliiii, CTEHKA
CIIEyeT YKPEIJsATh MOMEPEYHBIMH pedpaMu KeCTKOCTH corfacHo TpeboBaHusM mm. 7.10,
7.12 1 7.13, B TOM 4KMCI€ B MECTaX MPUJIOKEHU S COCPETOTOYEHHON HATPY3KH.

5.22. PacueT Ha MPOYHOCTh HEPaA3pPe3HBIX U 3alEMIICHHBIX OaJOK TOCTOSHHOTO
JIBYTaBPOBOTO CEUEHMS, U3TU0AeMbIX B IJIOCKOCTH HauOOJBIIEH >KECTKOCTH, CO CMEKHBIMU



MpoJieTaMH, OTINYaonmmMucs He 6osee yeM Ha 20 %, HeCylMX CTaTUYECKyI0 Harpy3Ky, pu
ycinoBuM coOmoaeHus tpeboBanmii mm. 5.20, 5.21, 7.5 u 7.24 cnemyer BBIMOJNHSATH IO
dopmyrte (39) ¢ yaeTom nepepacipeesieHus OMOPHBIX U TPOJIETHBIX MOMEHTOB.

Pacuernbie 3HaueHUs N3rubaroIEero MoMmeHTa M cienyeT onpeneisaTh mo gopmyre

M= aM,., (45)

rae M, - HanboNbIMi M3ruOaloNMii MOMEHT B MPOJIETE WIIK Ha OMOpE, ONpeAeIsieMblid U3
pacyera Hepa3pe3Hoi OajIKu B MPEIIOI0KEHHH YIIPYroi paboThl MaTepuana;
o - k03(ppUITEHT nepepacnpeieIeHUsI MOMEHTOB, OIPEIEISeMBbIi 1Mo GopmyIe

M
e
o= 0,5 1+M—f )
max (46)
31ech M, - YCIOBHBIHM U3ru0aronmii MOMEHT, PaBHBII:
a) B HEpa3pe3HbIX OaJIKaX cO CBOOOIHO OMEPTHIMK KOHIIAMH OOJIBINIEMY M3 3HAUCHU I

M,
M, =max{———
1+al/l (47)
Mef: O,SMz, (48)

IJI€ CUMBOJI max O3HA4aeT, 4YTO CIIEAyeT HAMTH MaKCUMyM BCEro CIEAYIOLIETO 32 HUM
BBIPAXKECHUS,
M, - w3rnbamnmMii MOMEHT B KpailHeM IMpoJieTe, BBIYHCICHHBIH Kak B CBOOOIHO
OIEPTOI OJJHOMPOJIETHOMN Oasike;
M, - MakcUManbHBI ~ HM3rM0AONMii  MOMEHT B  IMPOMEKYTOYHOM  MpOIIETE,
BBIUMCIICHHBIN KaK B CBOOOIHO OTIEPTON OJHOMPOJIETHOM OaJke;
@ - pacCTOSIHUE OT CEUEHHUS], B KOTOPOM JIEHCTBYET MOMEHT M|, 10 KpailHel OIopHl;
[ - nmuHa KpalHero MpoJeTa,
0) B OZHONPOJIETHBIX M HEPa3pe3HbIX Oallkax ¢ 3alleMIICHHBbIMH KoHUamu M, = 0,5M5, raoe
M5 - HanOOMBIIMK U3 MOMEHTOB, BEIYMCIICHHBIX KaK B OaJIKax ¢ MApHUPaMH Ha OTIOpaXx;
B) B OajlKke C OAHUM 3aILEMICHHBIM M JPYIUM CBOOOIHO ONEPTHIM KOHIIOM 3HaueHUe M,
cleyeT onpenessaTs mo gopmyse (47).
Pacuetnoe 3nauenue momnepeuHoi cunbl Q B gopmyne (44) cneayeT MpUHUMATH B MeCTe
neiicreust M,,,.. Ecnu M,,,, - MOMEHT B TipoJieTe, ClielyeT TPOBEPUTH OTIOPHOE CEUCHUE OAJIKH.
5.23. Pacyer Ha MPOYHOCTH HEPA3PE3HBIX U 3AIEMICHHBIX OAlOK, YIOBJIETBOPSIOIIMX
TpeOoBaHMAM I1. 5.22, B ciiydae M3rnba B JBYX IIABHBIX IJIOCKOCTSX mpH 7 < 0,5R; criemyer
npou3BoAuTh 1Mo (opmyne (40) ¢ ydeToMm mepepacmpeneieHus OMOPHBIX M MPOJETHBIX
MOMEHTOB B JIBYX INIABHBIX MIJIOCKOCTSIX COTJIACHO TPeOOBaHUAM II. 5.22.

DJIeMeHThI, NO/IBEP:KeHHbIE I HCTBUIO 0CEBOl CHJIbI C M3rHOOM

5.24%*, Pacder Ha MPOYHOCTh BHEIIEHTPEHHO-CXKATHIX U CKATO-U3TMO0AEMBIX 3JIEMEHTOB T10
dopmyne (49) BBIIOMHATH HE TpeOyeTcst NPpU 3HAUYCHUH IPUBEICHHOIO SKCLIEHTPUCUTETA /My
< 20, OTCYTCTBHH OCITA0JICHUSI CEUCHUS U OJMHAKOBBIX 3HAYCHHSX M3THOAIONIIX MOMEHTOB,
MPUHUMAEMBbIX B pacueTax Ha MPOYHOCTh U YCTOWYUBOCTb.

5.25%*. PacueT Ha IPOYHOCTH BHELEHTPEHHO-C)KATHIX, CXKATO-NU3TM0AEMbIX, BHEIIEHTPEHHO-
PacTAHYTBIX M PACTAHYTO-U3TMOAEMbIX 3JIEMEHTOB M3 CTallU C MpenesioM Tekydectd 1o 530
MIla (5400 krc/cm?), He MOABEPTAIOIIMXCS HEMOCPEICTBEHHOMY BO3ICHCTBHIO JUHAMUYECKUAX
Harpys3ok, npu 7< 0,5R; u N/(4,R,) > 0,1 cnexyer BbINONHATb 110 opMyIie



N M . My

<1

+ + ,
A11Ry70 cxWxn,minRyj/c cyWyn,minRyyc

(49)

rae N, M, u M, - aGCONIOTHBIE 3HAYEHHS] COOTBETCTBEHHO MPOJOIBHOM CHIIBI U 3T OAIOLIX
MOMEHTOB IpU Hanboliee HEOIATOMPUSITHOM UX COYCTAHUH;
N, Cx U Cy, - KOOGOUIUEHTHI, TPUHUMAEMBbIE IO MIPHIL. 5.
Ecmu N/(4,R,) < 0,1, dopmyity (49) crenyeT IpUMEHSTh IPU BHITOJHEHUH TPeOOBAHUIL 1.
7.5u7.24.
B mpounx ciydasix pacyer ciaemyeT BBIOIHATE o Gopmyre

Mx
J

Aﬁ t yt ﬂ x<R,y.,
n xn yn (50)
IJIE X U ) - KOOPAUHATBI PACCMAaTPUBAEMOM TOUYKHA CEYCHUSI OTHOCUTENIBHO €T0 ITIaBHBIX OCEH.

5.26. Pacuer Ha yCTOWYMBOCTb BHEIICHTPEHHO-CXKATBIX M CHKATO-U3TMOAEMBIX HJIEMEHTOB
clleflyeT BBINOJHATh KaK B IJIOCKOCTH JAEHCTBUS MOMEHTa (Iulockas ¢opma MoTepu
YCTOWYMBOCTH), TaK M W3 IUIOCKOCTU ACUCTBUS MOMEHTa (M3rnOHO-KpyTHUIbHas (opma
MOTEPH YCTOUYIUBOCTH ).

5.27*. Pacyer Ha YCTOMYMBOCTh BHELIGHTPEHHO-CKATBHIX M CXKATO-M3TU0AEMBIX DJIEMEHTOB
MMOCTOSTHHOTO cedeHHst (¢ yderom TpeOoBanui mm. 5.28* um 5.33 Hacrosmmx HOpPM) B
IIJIOCKOCTH  JEMCTBUS MOMEHTA, COBNAJAIOUEH C IJIOCKOCTBIO CHMMETPUH, CIEIYET
BBIIIOJIHATH 110 (opMyIIe

iSR Ve
A ree
Pe (S1)

B dopmyre (51) koappuniueHT @, CIeIyeT ONpeIeisTh:
a) TS CIUTONIHOCTEHYATBIX CTEPKHEH 1Mo Tabl. 74 B 3aBUCHMOCTH OT YCJIOBHOM TMOKOCTH
/A ¥ IPUBEIEHHOTO OTHOCHUTEIILHOTO IKCIIEHTPUCUTETA 1,4, OIIPEIEIIIEMOTO0 110 GopMmyrte

Me= 1m, (52)

rae 77 - KOOQPUIIMEHT BIHUsHUS QOPMBI CEUEHUS, ONpeaessieMblil mo Tabm. 73;
eA

m=—
W. - oraocutenbHsrit 9KCLIEHTPUCHUTET (31€Ch € - IKCLEHTPUCHUTET; W, - MOMEHT
COIIPOTHUBIICHUS CEUECHHU S JJIs1 HanOoJiee C)KaToro BOJIOKHA);

0) 1 CKBO3HBIX CTEp)KHEH C pelleTKaMM WM IJIaHKaMH, PpacloJOXEHHBIMU B
MJIOCKOCTSIX, TapaJUIebHBIX IIOCKOCTH M3ruba, mo Tadi. 75 B 3aBUCUMOCTH OT YCIOBHOM
NpPUBEAECHHON TruOkoctH A, (A, MmO Talbm. 7) M OTHOCHUTENBHOIO AKCLIEHTPUCHUTETA M,
OTIpENIeNIeMOro 1o popmyine

Aa
m=e—,
(53)
IJIe @ - PacCTOSIHUE OT IJIaBHOW OCU CeUeHU S, EePIeHANKYIIPHON TIIOCKOCTH U3ruba, 10 ocu
Haubosee cKaToil BETBU, HO HE MEHEE PACCTOSIHUS IO OCU CTEHKU BETBH.

[lpu BBIUMCIIEHUU SKCIEHTpUcUTeTa e = M/N 3HaueHus M u N crienyer NpUHHUMATh
COMTacHO TpeboBaHUsIM 11. 5.29.

Pacuer Ha yCTOHYMBOCTD BHELIEHTPEHHO-CKATBIX M C)KAaTO-U3THOAEMBIX TpPEXTPaHHBIX
CKBO3HBIX CTE€P)KHEM C pCIIeTKAaMM MM IUIAaHKAMA W [IOCTOSHHBIM IO JJIMHE



PaBHOCTOPOHHUM CEUYEHUEM CJIEIyeT BBIMOJIHATEH COITIaCHO TpeOoBaHUAM pasi. 15*.

Pacuer Ha ycTOHUMBOCTB HE TPeOYETCsI AJIsl CILIOLIHO-CTEHYATBIX CTEpaKHEN IIpu my> 20 u
JUIS CKBO3HBIX CTepKHEH mpu m > 20, B 3TUX CiIydasiX pacder cjeayeT BBIMONHATh KaK JUis
M3rH0aeMbIX SJIEMEHTOB.

5.28*. BHEIIEHTPEHHO-CKAThIC JIEMEHTBI, BHITIOJIHEHHBIC U3 CTATU C TIPEACIIOM TEKY4eCTH
cepie 530 MIla (5400 kre/cM?) ¥ MMEIOIME PE3KO HECHMMETPHYHBIE CEYEHMs (THITBI
ceuenuid 10 u 11 mo Tabim. 73), kpome pacueta mo dopmyie (51), TODKHBI OBITH TPOBEPEHBI
Ha MPOYHOCTH O opMyIie

N_ M| Ry

b

An §Wnt - Ve (54)

rne 3HaueHue W, cremyeT BBIYHCIATH JJIs PAaCTSAHYTOTO BOJIOKHA, a KOY(PDUIIMEHT O
OTIpENIeNATh 10 GopMyIie

5 =1- N2(2EA). (55)

5.29. PacueTHbIe 3HAYCHUS MPOAOIBHON CHIIBI N M M3ru0aroiero MoMeHTa M B dlieMeHTe
clenyeT MPUHUMATh JJs OJHOIO M TOTO K€ COYETaHWsI HArpy30K M3 pacuera CUCTEMBI 1O
HeaeopMUPOBAHHOM CXeMe B IPENOI0KEHUH YIPYTHX AeGopMalluii cTalu.

[Ipu 5TOM 3HaueHust M ciaeayeT NpuHUMATh PABHBIMU

JUIsL KOJIOHH TIOCTOSIHHOTO CEYEHHS PAMHBIX CHCTEM - HauOOJIbIIEMYy MOMEHTY B IpeJiesiax
JUIMHBI KOJIOHH;

JUIS CTYNEHYaTBhIX KOJIOHH - HauOOIbIleMy MOMEHTY Ha JUIMHE y4acTKa MMOCTOSHHOTO
CEUCHMUS;

JUISL KOJIOHH C OJIHUM 3alliEMJICHHBIM, a JAPYTUM CBOOOJIHBIM KOHIIOM - MOMEHTY B 33/ICJIKE,
HO HE MEHEE MOMEHTA B CEUEHHMH, OTCTOSIIEM Ha TPETh JUIMHBI KOJJOHHBI OT 3a/1€JIKH;

JUTSL COKATBIX BEPXHUX MOSICOB (JepM M CTPYKTYPHBIX IIJTUT, BOCIIPUHUMAIOIIMX BHEY3JIOBYIO
Harpy3ky, - HaumOOJbIleMy MOMEHTY B MpeJeliax CpelHed TpeTH UIMHBI MaHenu mosca,
OIIpesieNIIeMOMY U3 pacueTa mosica Kak Ypyro Hepa3pe3Hoi Oaki;

JUISL CKATBIX CTEPKHEU C IMAPHUPHO-ONEPTHIMA KOHLIAMHU M CEYEHUSIMHU, UMEIOIIMMU OJIHY
OCh CHUMMETPUH, COBHAMAIOUIYI0 C IUIOCKOCTBIO M3rM0a, - MOMEHTY, OINpENeNieMOMY I10
dopmymam Taodr. 9.

Tabnuma 9
OTHOCUTENBHBIHI PacuerHble 3HaYeHN M IPH YCIOBHON THOKOCTH CTEPXKHS
9KCLEHTPUCHTET, S
COOTBETCTBYIOIIUN M,ax A<d Az4
m<3 A M= M
M:MZZMmax_Z(Mmax_Ml)
3<m<20 m-3 m—3
M:M2+ ><(‘]\/[max_]\/lz) M:M1+ 17 ><(‘Almax_jwl)

0O003Ha4YeHus1, IPHUHATHIE B Ta0mIIe 9:

Myax - HAUOOJIBIINI H3THOAIOIINIT MOMEHT B TIpeieNax JTUHbI CTEePIKHS;

M - HauboNbIINN U3rHOAIOIIUI MOMEHT B IIPEe/iax CpeIHEH TPETH IMHBI CTEPIKHS, HO He MeHee 0,5M )
m - OTHOCHUTEJIbHBIN SKCIIEHTPUCHUTET, OTIpeeTsIeMbIid TI0 hopMyie m = MoaA/(NW,).

[Ipumeuanue.Bo Bcexcnyuasx ciaenyer npuHuMatb M > 0,5Mqx.
Jns coKaThIX CTEpKHEH C IMAPHUPHO-ONEPTHIMU KOHLIAMHU M CEUYECHUSIMU, UMEIOLIMMU JIBE

OCH CUMMETPUHU, PACUCTHBIC 3HAYCHUA DKCIICHTPUCUTETOB M CICAYET ONPEACIIATH 1O TaoJI.
76.



5.30. Pacyer Ha ycTOMYMBOCTh BHEIIEHTPEHHO-CKATHIX AJIEMEHTOB MOCTOSHHOTO CEUYECHU S
13 TIJIOCKOCTH JICUCTBUS MOMEHTA MPU U3rHbOe MX B IIOCKOCTH HauOOJbIIEH sxecTkocTH (J, >

J}), COBIIA/IAIONIEH € TIIOCKOCTBIO CUMMETPHH, CIIELYET BBIIOIHATH 0 hopMyrie

<R,y.,
cp e

e ¢ - KOO(QpUIIMEHT, BBIUYMCIIAEMbIN COTIIACHO TpeOOoBaHUsIM 11. 5.31;

@, - KOOGGUIIUEHT, BBIYUCISEMBIN COIIACHO TPEOOBAHUSM II. 5.3 HACTOSAIMX HOPM.

5.31. Koaddumuent ¢ B hopmyrie (56) caemayet onpeaensTh:
MIPU 3HAYCHUSX OTHOCHTEILHOTO IKCIIEHTPUCHUTETA M, < 5 10 hopmyrie

B

_—,
1+am,

rae o u f - KooppuueHTsl, TpuHUMaeMble o 1abdi. 10;

(56)

(7



Tabnuma 10

3HaueHust K03} PUIMEHTOB

Tunsl ceueHuit a1pu pupu
my <1 l<m <5 AL A A > A
OTKpBITEIE
0,7 0,65 + 0,05, 1 0./ v
X
J : J
10372 1—(0,35—0,05mx)72 1 1—(1_ ¢J‘}x(2f—l}
i ! Py t npu JolJy < 0,5 f=1
3aMKHYTBIE!
C pemeTkamu (c
CIUIOIITHBIE
TIJIAHKAM M)
y
TR
N\
0,6 0,55 + 0,05m, 1 P/ P,
y

Obo3Hauyenus1, npuHATHIE B Ta0bmuie 10:
Ji 1J> - MOMEHTBI HHEPIIUU COOTBETCTBEHHO OO0IbINel U MEHbIIeH MOJIOK OTHOCUTEIFHO OCH CHMMETPHUU CEICHHUS )-);

@ - 3HAYE€HUS @ IpU Y

A, =2, =314 [E/R,.

I[Ipumeuanue. 3HaueHNA KO3 PUIMEHTOB & M [ IS CKBO3HBIX CTEPKHEH C pemeTkaM ¥ (M IUIaHKaM 1) CJiely €T MPUHNMAaTh KaK U 3aMKHY ThIX CEICHHH ITPH HAJIMINH HE MEHEe
JIBYX TPOMEXYTOUHBIX iMa)parM Mo IHHE CTep KHA. B IpoTHBHOM cilydae ciieiyeT IpHHUMAaTh K03( GUIMEHTH!, yCTAaHOBICHHBIE U CTEP>KHEH OTKPBITOTO JIBy TABPOBOTO CEUEHUSI.




IPHU 3HAYEHUSX OTHOCUTENLHOTO SKCI[EHTpHUCHUTETa M, > 10 o gopmyrne

1
c=——i,
l+m.p, /¢, (58)

e @, - Kod(ppuuueHT, onpeaenseMblii corlacHO TpeboBaHusIM 1. 5.15 u npuit. 7* kak s
Oanku ¢ AByMs U OoJiee 3aKpernIeHUsMHU CKATOTO IMOsCa; U 3aMKHYTBIX CEUCHUU ¢,
=1,0;

MIPHU 3HAYCHUSX OTHOCUTEILHOTO SKCIEHTpUCUTETa 5 < m, < 10 mo dopmymne

c=cs52 - 0,2m,) + c10(0,2m, - 1), (59)

e ¢s onpeaensercs no gopmyne (57) mpu m, =5, a ¢y - mo popmyne (58) npu m, = 10.

IIpn omnpeneneHMr OTHOCUTEIBHOTO HKCUEHTPUCHUTETA M, 32 PacdeTHbId MOMEHT M,
CJICOAYCT MIPpUHUMATh!:

JUIs  CTepXHEH C MApPHUPHO-ONEPTHIMU KOHIIAMH, 3aKPENJCHHBIMH OT CMEUICHUs
NCPHOCHAUKYIIAPHO ITJIOCKOCTU IICI>'ICTBH}I MOMCHTaA, - MaKCUMAaIbHBIX MOMEHT B npeaciax
cpeaHel TpeTu JIMHBI (HO He MeHee MOJOBUHBI HauOOJIBIIETO MO UTMHE CTEPIKHS MOMEHTA);

JJIA CTCp)KHGﬁ C OAHHUM 3alICMJICHHBIM, a IPYTUM CBOGOIIHBIM KOHIIOM - MOMECHT B 3aJICJIKC
(HO HEe MeHee MOMEHTA B CEUEHUH, OTCTOSILEM Ha TPETh AJIMHBI CTEPXKHS OT 3a/ICJIKH ).

[Tpu rubkoctu Ay > A = 314k /R, KO3(DHUITUEHT ¢ HE TOJDKEH MPEBHIITATH:

JUISL CTEP>KHEH 3aMKHYTOTO CEYECHHUS - €ANHUIIBL;

JUIE CTEp)KHEH JBYTaBPOBOTO CEUCHHS C JBYMS OCSIMH CHMMETPHH - 3HAYCHUH,
OIpeNieNsIeMbIX 10 hopMyIie

M
Come =2/| 145+ (1—5)2+E X
1\ Nh

; (60)

= 2+0/156J—tzﬂi
e 8= 4plu, p= (J, + J)(ARY); Ah™ 7 J,=0,4332bhit;
31IECh b; U t; - COOTBETCTBEHHO IIIMPUHA U TONIIMHA JTUCTOB, 00Pa3yIONMX CEUCHHUE;
h - pacCTOsSTHUE MEXIy OCSIMU TTOSICOB;

JUISL TBYTaBPOBBIX U TaBPOBBIX CEUCHHUU C OJHON OChIO CHMMETPHUH KOI(PPUIIMEHTHI C HE
JOJDKHBI TIPEBBINIATH 3HAYEHUH, onpenensieMbIx 1mo Gopmyse (173) npui. 6.

5.32. BHeEUEHTpEHHO-CXKaThle JJIEMEHTHI, HW3rHOaeMble B IIOCKOCTH HaWMEHBIICH
xectkocTH (J, < Jy u e, # 0), npu A, > A, cnenyet paccunteiBaTh o gopmyne (51), a Tawke
MPOBEPSITh HA YCTOMYMBOCTH M3 IJIOCKOCTH ACWCTBUS MOMEHTA KaK IIEHTPaTbHO-CXKAThIC
CTEp>KHH 10 opMyJie

N
_SRyyc

@A , (61)

TIe @, - KOd(PPUIMEeHT, MPUHUMAEMBIN COTIIAaCHO TPEOOBAHUSM M. 5.3 HACTOSIIMX HOPM.

IIpu A, < A, npoBepka yCTOMUMBOCTH U3 IJIOCKOCTU ACHCTBHS MOMEHTA HE TpeOyeTcsl.

5.33. B CKBO3HBIX BHELEHTPEHHO-CXKAThIX CTEP)KHSX C pPEIIETKaMH, PACIOJIOKEHHBIMHU B
MIJIOCKOCTSIX, MapalljieIbHbIX MJI0CKOCTH M3ruba, KpoMe pacuera Ha YyCTOWYHUBOCTH CTEPXKHS B
nenoMm mo Qopmyine (51) HOMKHBI OBITH MPOBEPEHBI OTIEIBHBIC BETBH KaK ICHTPAIBHO-
c)KaThle cTepkHHU 1o Gopmyre (7).

[IpononbHyt0 cuily B KaXKIOW BETBU CIEAYET OINpPEAESATb C YYETOM JOMOJHUTEIBHOTO



YCHIJIMSI OT MOMEHTA. 3HAYE€HUE 3TOr0 YCHJIMS IPU U3rH0e B MIOCKOCTH, IEPIEH JUKYIAPHOM
ocu y-y (Tabmn. 7), HOMKHO OBITH onpeaeneHo no popmynam: N, = M/b - ans ceuenunii Tumnos |
u 3; Ny = M/2d - nns cedeHust Tuna 2; I CEUYCHHS THUIMA 3 MpU U3ru0Oe B TIIIOCKOCTH,
NEPIEeHIUKYIIPHOH OCH X-X, ycuiaue oT MoMmeHTa N, = 1,16M/b (3nech b - paccrosiHUE
MEXIY OCSIMU BETBEH ).

OtnenbHble BETBM BHELIEHTPEHHO-CXKAThIX CKBO3HBIX CTEPXKHEH C IUIAHKaMHU CIEAYeT
IIPOBEPSATh HA YCTOMYMBOCTh KaK BHELIEHTPEHHO-CXKAThIE JIEMEHTHI C Y4ETOM YCHIIMHM OT
MOMEHTa U MECTHOTO M3rrba BeTBEeH OT (PaKTUUYECKON MIIM YCIOBHOM MOINEepeyHOi Cubl (Kak
B mosicax 0e3pacKOCHOM (epMbl), a TaroKe 1. 5.36 HACTOSIIMX HOPM.

5.34. PacueT Ha yCTOMYMBOCTh CIIJIOIIHOCTEHYATBIX CTEPHKHEHN, TOJBEPKEHHBIX CKATUIO U
n3ruly B IBYX MIABHBIX MNIOCKOCTSIX, IPHU COBIAJCHUH IJIOCKOCTH HAauOOJIbIIEH XKeCTKOCTH (Jy
> J}) C IJIOCKOCTBIO CHMMETPUH CJIEAYET BHIIOIHSTH 110 hopmyre

<Ry
yic
¢exyA , (62)
e Doy = 0, (0,63 +0,44/c).

31€ECh @, CIEAYET ONPEEIATh COIIaCHO TpeboBaHUAM 1. 5.27* ¢ 3ameHOM B opmynax m u A
COOTBETCTBEHHO Ha 11, U A,, a ¢ - COITAacHO TpeOOBaHUAM II. 5.41.

Ilpy BBIUUCIIEHMH HPUBEJEHHOTO OTHOCUTEIBHOTO SKCLEHTPUCUTETA My, = 1M, IS
CTEp)KHEH [BYTaBPOBOIO CEYEHMsI C HEOJAMHAKOBBIMU IOJKAMHU KOI(PPUIIMEHT 77 clexyer
OTIPEJICIIATh KaK JJIsl ceueHus Thmna 8 mo tabm. 73.

Ecnu m.;,, < m, TO Kpome pacyera o ¢opmyie (62) cieayer NpoOU3BECTH JTONOIHUTEIbHYIO
npoBepky 1o popmynam (51) u (56), npunumas e, = 0.

3HaYEHUS OTHOCUTENIBHBIX HKCLIEHTPUCUTETOB CIIEYeT ONPEAETATh M0 (hopMyiam:

A
m. =e.—— my—eyW—
cx U @,

(63)

rne Woe u W, - MOMEHTHl CONpPOTHUBJIEHHS CEUEHUN i1 Haubojiee CXKAaToro BOJIOKHA
OTHOCHUTENBHO OCEN COOTBETCTBEHHO X-X U V-

Ecmu A, > A,, To xpoMe pacuera no dopmyne (62) caeqyeT NpOM3BECTU IOMOIHUTEIBHYIO
npoBepKy 1o opmyne (51), npunumas e, = 0

B cioydae HecoBmajeHus IUIOCKOCTH HauOonbliel xkecTkoctd (Jy > J,) C IIOCKOCTBIO
CUMMETPUH PaCUETHOE 3HAUYEHHUE 71, CIEYET YBEINUUTD Ha 25 %.

5.35. Pacyer Ha yCTOMYMBOCTb CKBO3HBIX CTEPKHEW M3 ABYX CILIONIHOCTEHYATHIX BETBEH,
CUMMETPUYHBIX OTHOCHUTENBHO OcU Y-y (puc. 6), C pelmerkamMyd B JBYX IapajlIeNbHbIX
MIJIOCKOCTSIX, TMOJBEPKEHHBIX CKAaTUI0O U W3Oy B 00€HMX TMIaBHBIX IJIOCKOCTSX, CIIETYeT
BBITIOTHSTH:



— C——1

y €y
Yy
[ — — ™

Puc. 6. CkBo3HOE ceueHUE CTEPIKHS U3 IBYX CIIJIOIIHOCTEHYAThIX BETBEH

JUISL CTEpKHSI B LIETIOM - B IJIOCKOCTH, MapajuIeTbHOM MIJIOCKOCTSM PEHIETOK, COTJIacHO
TpeboBaHusM 11. 5.27*, npuHumas e, = 0;

JUTSI OT/ICTILHBIX BETBEH - KaK BHEIGHTPEHHO-CXKATHIX AIeMeHTOB 110 (opmyniam (51) u (56),
IIpY 3TOM MPOAOJIBHYIO CHUJy B KaKIOW BETBH CIEAYET OIpPEAEIATh C YUETOM YCUIIUS OT
MoMeHTa M, (cM. . 5.33), a MOMEHT M, pacpeAenaTh MeK1y BETBSIMU IIPONOPLUUOHATIBHO UX
KECTKOCTSM (€CIIM MOMEHT M, NeHCTBYET B IIJIOCKOCTH OHOM U3 BETBEH, TO CIEAYET CYUTATh
€ro TOJIHOCTBIO TMEpEelaloNMMci Ha 3Ty BeTBb). [MOKOCTH OTIENBbHON BETBH CIEAyeT
OTIpeeNATh IpHu pacueTe mo gopmyne (51) cormacHo TpeboBaHwms 1. 6.13 HACTOSIMX HOPM,
npu pacyere 1o gopmyine (56) - 10 MAKCUMaIbHOMY PACCTOSIHHIO MEXTY Y3JIaMU PEILECTKH.

5.36. Pacuer coeMHUTENBHBIX IUIAHOK MJIM PELIETOK CKBO3HBIX BHEIEHTPEHHO-CKATHIX
CTEp)KHEH ClIelyeT BBIMOJHSITH COTJIacHO TpeOoBaHusAM 1. 5.9 m 5.10 HacTOSIMX HOPM Ha
MONIEPEUHYIO CHUITY, paBHYIO OOJIbITIEMY U3 JIBYX 3HAUCHH I : (JaKTUIECKYIO MTONIepeuHyro cuity O
WIA YCIOBHYIO HONEPEeYHYI0 CHIly (., BBIUUCISEMYIO COMNIACHO TpeboBaHUsAM M. 5.8%*
HACTOSIIMX HOPM.

B cnyuae, xorga dakrudeckas monepeyHas cuiia 0oJibllie YCIOBHON, COEAMHSATH MJIaHKaMH
BETBU CKBO3HBIX BHEIEHTPEHHO-CKATHIX 3JIEMEHTOB, KaK ITPaBUJIO, HE CIIEIyeT.

OmnopHblie yacTu

5.37. HenoaBukHble IIAPHUPHBIE OHNOPBl €  LEHTPUPYIOLUWMH IPOKIAJKaAMHU,
TaHTCHI[MAIbHbIE, a MpPU BeCbMa OOJIBIIMX pEAKUUAX - OaJaHCUPHBIE ONOPBI CIIEAYeT
NPUMEHSTh TNPH HEOOXOAMMOCTH CTPOTO PAaBHOMEPHOTO pacIpelesieHus AaBICHUsS T10J
OTIOPOH.

[Tnockue WM KAaTKOBBIE IIOJBMIKHBIC OMOPHI CJIEIyeT MPHUMEHSTh B CIIy4asx, KOTrna
HIDKENe)XXalass KOHCTPYKLHUs JOJDKHA OBbITh pasrpy’keHa OT TOPU30HTAIBHBIX YCHIIHM,
BO3HUKAIONMX MTPH HETIOJBUKHOM OIUPAHUU OANKU UITH (epMBI.

Kospdunuent TpeHus B IUIOCKMX MOABUXKHBIX ONOpax NpuHUMaercs paBHeIM 0,3, B
KaTKOBBIX - 0,03.

5.38. Pacuer Ha cMATHE B LMJIMHIPUYECKUX LMApHUpax (uandax) OGamaHCHPHBIX ONOP
CIIeyeT BBITOJIHSATH (IPH HEHTPAIBHOM yIJIe KaCaHUs MOBEPXHOCTEH, paBHOM WJIM OOJIbIIEM
7/2) o dopmyre

<R
2sm e (64)

rre F - naBieHue (cuia) Ha Omopy;



7 ¥ [ - COOTBETCTBEHHO PaINyC M JUTHHA MAPHUPA;
Rlp - paCuUCTHOC COIIPOTHUBJIICHUC MCCTHOMY CMATUIO MMPHU IJIOTHOM KaCaHHUH, TIPUHUMACMOC
COTJIACHO TpeOOBaHUsIM I1. 3.1* HaCTOSAIMX HOPM.
5.39. Pacder Ha 1uaMeTpabHOE CKATHE KATKOB JIOJDKEH MPOU3BOAUTHCS IO opMyIie

F
_SRcdyc

ndl (65)

TI€E M - YUCJIO KAaTKOB;
d W [ - COOTBETCTBEHHO JUaMETp | JJTMHA KaTKa;
R.;- pacdeTHOE COMPOTHBICHUE TUAMETPATHHOMY CXKATHIO KAaTKOB TpPHU CBOOOIHOM
KaCaHWH, TPUHUMAEMOE COTJIACHO TPEOOBAHUSAM 1. 3.1.* HACTOSAIIMX HOPM.

6. PACYETHBIE JJIMHBI U IIPEAEJBHBIE 'TNBKOCTHU 3JIEMEHTOB
CTAJIbHBIX KOHCTPYKIIUI

PacyeTHble AJIMHBI 3J1IEMEHTOB IUIOCKHUX ()epM M CBs3eH

6.1. PacuerHble ANUHBI [,y SIEMEHTOB IUIOCKMX (epM M CBs3ed, 3a HCKIIOYEHHEM
AJIEMEHTOB MEPEKPECTHON pereTku (epm, clieayeT NpuHUMaTh 1o 1adi. 11.

Tabnuma 11
Pacuetnas mmna o,
OTIOPHBIX
MIPOYHX
Hanpasnenue npoJ10JibHOTO H3ruda PacKkocoB u
HOSICOB 9JIEMEHTOB
OTIOPHBIX
peleTkn
CTOEK
1. B miockocta pepmer:
a) it pepM, KpoMe yKa3aHHBIX B 1103. 1, 6 / / 0,8/
6) 11 hepM U3 OMMHOUYHBIX YTOJIKOB U (pepM ¢ MPUKpEIUICHuEM / / 0,91
3JEMEHTOB PEIICTKH K MOsICaM BIPUTHIK
2. B HampaBneHHH, TEPHEHAUKYIIPHOM IUIOCKOCTH (epMbl (U3
IJIOCKOCTH (hepMmBbl):
a) it pepM, KpoMe yKa3aHHBIX B [103. 2, 6 L I8 I8
6) mwm depM c¢ moscaMH U3 3aMKHYTHIX Npoduied c L I8 0,9,
IPUKPETUICHNEM 3JIEMEeHTOB PEIISTKH K MOSICaM BIPUTBIK

O6o03HaueHNs, MpUHATHIE B Ta0I. 11 (puc. 7):
[ - reoMeTprUecKas JUIMHA dJIeMeHTa (PACCTOSTHHE MEX/Ay LIEHTPaMH y3JI0B) B IIIOCKOCTH (pepMBI;
/i - paccTosiHME MEXIy y3TaMH, 3aKpEIUICHHBIMH OT CMEIICHHS M3 IUIOCKOCTH (epMbl (mosicamMu Qepm,
CIELHAJIbHBIMH CBSI3IMHU, KECTKUMHU IUIMTAMH MOKPBITUH, NMPUKPEIUICHHBIMU K I10SICY CBAPHBIMH LIBAMHU
WM OOJITaMH, | T. T1.).
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Puc. 7. Cxemsbl pemieTok ¢epm Uis OTpeieNICHUs PACUETHBIX JUTUH 3JIEMEHTOB

a - TpeyrojbHas CO CTOMKaMH; 6 - PACKOCHAS; 6 - TPEYTOJIbHAS CO MIIPEHTEIIEM; & - HOJIyPAcKOCHAs TPEYToJIbHAS;
0 - IepeKpecTHas

6.2. PacueTHyro IIMHY /s 371€MEHTA, IO [UINHE KOTOPOTO JAEHCTBYIOT CKUMAOIME CHIIBL N}
u N, (N, > N,), u3 mockoct depMsl (puc. 7, 6, 2; puc. 8) ciemyeT BBIYUCIATH 10 GopMmyre

N2
Ny J (66)

l,, =1| 0,75+ 0,25

Pacder Ha yCTOMYMBOCTB B 3TOM ClIydae CIEIyeT BHIMOIHATD HA CUITY V).

a) 0) )

' N
v

Puc. 8. Cxemsl a5 onpeaeneHus pacCyeTHON JUIMHBI 1osica PepMbl U3 TIIIOCKOCTH
a - cxema QepMBl; 6 - cxeMa CBA3el Mex Iy hepMamu (BUI CBEPXY )

6.3*. PacueTHble UIMHBI [y BJIEMEHTOB IEPEKPECTHOM PpEILEeTKU, CKPEIICHHBIX MEXKIY
coboii (puc. 7, 0), cneayetr NpUHUMATD:

B TUIOCKOCTH (epMBI - pPaBHBIMH DPACCTOSIHHIO OT IIEHTpa y31a (epMbl JO TOYKH HUX
nepecedeHus (= 1);

U3 TJI0CKOCTU (hepMBI: ISl COKATBIX AJIEMEHTOB - 10 Ta0. 12; Ams pacTSHYTHIX 2JIEMEHTOB -
PaBHBIMHU ITOJIHOM T€OMETPUYECKON JUTNHE d1eMeHTa ([ = [)).



Tabnuma 12

PacuerHas qmHa /. U3 IIOCKOCTH epMBbl MIPH MO IICPIKUBAIOIIEM
Konctpykuus y3na nepecedeHus 3JieM eHTOB :

JJeMEeHTe
pemeTku
paCTIHYTOM HepaboTaroIeM CKATOM
O0a rieMeHTa He PEePHIBAIOTCS / 0,71, I
IonnepskuBaromuii 3JIEMEHT IPEPHIBACTCS U
nepexprIBaeTcs (pacoHKOM:
paccMaTpHBaeMbIi JIEMEHT HE 0,71 A 1,41,
HIpephIBaeTCs
paccMaTpuBaeMblil 2JEMEHT IIPEPBIBACTCA 0,71 - -
U IIepeKphIBaeTCs (PacoOHKOH

O06o3HaueHus, npuHATHIEe B Tabsmie 12 (puc. 7, 9):

[ - paccTostHHE OT IEHTpA y3J1a (hepMBI JI0 TIEPECCUSHHS DJIEM EHTOB;

l| - IIOJIHAA TECOMETPUICCKAA JJIMHA 3JIEMCHTA.

6.4. Pannycel MHEPIIMH [ CEYEHUU AJIEMEHTOB M3 OJIMHOYHBIX YIOJIKOB CJIEIyeT MPUHUMATh:

OpU pacyeTHOM JuIMHe »JemMeHTa, paBHoW [/ wim 0,9/ (rme / - paccrosHue MEXIY
ONMKAUIIIMMU y3JIaMH ) - MUHUMATBHBIN (i = inin);

B OCTaJbHBIX CIIydasX - OTHOCHTEJIBHO OCH YroJika, MEPHEHIUKYIIPHOU WU
napajuleNbHoOM MIockocTn (epmbl (i = ix WIM [ = iy B 3aBUCUMOCTH OT HaIlpaBJICHUS
MPOJIOIBHOTO U3rH0a).

PacueTHbIe JJIMHBI 3J1eMEHTOB NMPOCTPAHCTBEHHBIX Pellle TYATHIX KOHCTPYKIM

6.5. PacueTHble MIMHBI [,y U paguychl MHEPLUUU CEUEHUH i CXATBIX M HEHArPyKEHHBIX
JJIEMEHTOB U3 OJMHOYHBIX YIOJIKOB IPU OIpPENEIEHUU TUOKOCTU ClieAyeT NpPUHUMATh 110
Tabm. 13*.

TabGnuma 13*

DJIeM EHThI ler i

Tlosca:

o puc. 9%, a, 6, 6 L min

o puc. 9%, 2,0, e 1,141, ix UM i)
Packockr:

no puc. 9%, 6, 6, 2 Hala min

no puc. 9%, a, 0 Ll ac Tmin

o puc. 9%, e la Lmin
Pacnopxu:

o puc. 9%, 6 0,8/ imin

o puc. 9%, ¢ 0,651, imin

O6o03HaueHNs, MpUHATEIE B Tabumne 13* (puc. 9*):
lac - yCIOBHAS IJIMHA packoca, IpUHUMaeMasd 1Mo Tabmure 14%;
MHa - K03 QHUIUEHT pacueTHOH UIMHBI packoca, MPHHNMAEMBbIH 10 Tabm. 15%.

IMpumeganus: 1. Packocel mo puc. 9%, a, 0, e B ToUKax HepecedeHUs JOIDKHBI OBITh CKPEIICHBI MEXIy
cO0OM.

2. Jlna packocoB mo puc. 9%, e HeoOX0MMa NOMOJIHUTENBHAS NPOBEPKA MX M3 INIOCKOCTH TPAHU C yUETOM
pacdeta o Ae)OpMHPOBAHHOI cxeMe.

3. 3nadenHue /o, 1 pacIOpoOK MO puc. 9%, B JaHO U1 paBHOMIOJIOYHBIX YTOJKOB.
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Puc. 9*. CxeMbl NpOCTPaHCTBEHHBIX PEILIETYATHIX KOHCTPYKIUH

a, 6, 6 - C COBMCUICHHBIMHU B CMCKHBIXTPAHAX YTTIaMH; 2, (), € - C HCCOBMCIUICHHBIMHU B CM C)KHBIXTPAHAX YITIaM U

PacuerHble UIMHBL [, U Paguychl MHEPLUUU I PACTSHYTHIX 3JIEMEHTOB M3 OJUHOYHBIX
YIOJIKOB TIPH OTPEICIICHUH THOKOCTH CIISAYeT TPUHUMATH:

IUIA IOSICOB - 110 Ta0iI. 13%;

JUTS TIEPEKPECTHBIX PACKOCOB TIO pHUC. 9%, a, 0, e; B IIIOCKOCTH TPAHU - PaBHBIMU JUTUHE [; 1
paanycy WHEPUUHU iy;,; U3 TUIOCKOCTH TPaHU - TOJHOW TeOMETPUYECKOW JIuHEe packoca L,
pPaBHOW paCCTOSHUIO MEXAY Y3JaMH TPHUKPCIUICHUS K TosicaM, W paJnycy WHEPIUH iy
OTHOCHUTENBHO OCH, MapaJlIeIbHOM MIJI0CKOCTH TPaHU;

JUTSI PACKOCOB TIO pucC. 9%, 0, 6, 2, - paBHBIMH JUTUHE k; U PAIAYCY UHEPITUU Iyiyy.

PacueTHble MIMHBI [y U paguyc MHEPLUMH i BJIEMEHTOB U3 TPYO HJIM IapHBIX YIOJIKOB
ClIeyeT TMPUHUMATh COTVIACHO TpeOOBaHUsAM IMojpasnena «PacdeTHbIe IMHBI JJIEMEHTOB
MIITIOCKUX (hbepM U CBSI3EiI».

Tabnuma 14%*

YcnoBHast JyIMHA packoca /g MPHU M0 UICPKUBAIOIEM
KoHcTpyxkuus y3na nepecedeHus 3JeMEHTOB PEIIeTKI JNEMEHTE
pacTIHYTOM HepaboTaroIeM CKATOM
O6a »1eMeHTa He IPEePhIBAIOTCS la 1,314 0,8L4
IlognepxuBatromuii ~ 3J€MEHT  IpepbiBaeTcs U
NepeKpbIBaETCS (hacoHkoi; paccMatpuBaeMbli
JJE€MEHT He IpephIBaeTC:
B KOHCTPYKUUH 10 puc. 9%, a 1,304 1,614 Ly
B KOHCTPYKIIUH O puc. 9%, 0:
mpu l<n <3 (1,75-0,15n)l4 (1,9-0,1n)l4 Laq
npun > 3 1,3ld 1,6[,1 La
V3en nepecedyeHHs DJIEMEHTOB  3aKpEIUIEH  OT la la la
CMeEIEHUs U3 TIOCKOCTH rpaHu (mmadparMoii u T. 1L.).

O0o3HauyeHus, IpUHATEIE B Ta0sme 14*:
L, - nnuna packoca mo puc. 9%, a, 0;
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rac Jm,min U J4min - HAUM €HBIIIKE MOM EHTBI HHEPUUHN CCUCHHA COOTBECTCTBCHHO I10sCa U paCKoca.

Tabnuma 15*

/
[NpukperieHne 3IeMeHTa K osicaM n 3HaueHue L4 NpH Lin , PABHOM
Jo 60 cB. 60 o 160 cB. 160
CBapHBIMHU IIBaMH, OonTaMu (HE MEHee Ho 2 1,14 i 0,765
IBYX), PacCIOJI0KEHHBIM U BIIOJIb 0,54+36 %
aJeMeHTa, 6e3 pacoHoK CB. 6 1,04 i 0,74
0,56+ 28,8 %
OmauM 60s1TOM 0€3 hacoHKH HesaBucumo ot 1,12 i 0,82
n 0,64+ 28,8 %

O003HauyeHus, IPUHATEIE B Ta0mie 15%:
n - cM. Tabm. 14%;
[ - mmHa, mpuHUMaemMasi: I, - o puc. 9%, 6, 6, 2; L. - o Tabmn. 14* (w11 snemMeHToB - 1Mo puc. 9%, 6, 0).

IIpumeuanus: 1. 3HaueHus Ly IpU 3HAYEHUAX 7 OT 2 10 6 ciey €T ONpeesiTh JIMHEHHON HHTEPIOJILUEH.

2. [lpu mpuKpenseHNH OJHOTO KOHIIA packoca K MosAcy (acoOHOK CBapKOH WM OOJITaM¥, a BTOPOTO KOHIA
gepe3 (acoHKy, KO3 QHUIMEHT pacdeTHOH JIMHBI packoca clieayeT NpuHEMath paBHBEIM 0,5(1 + i4); mpu
MIPUKPETUICHNH 000UX KOHITOB packoca uyepe3 hacoHku - Ly = 1,0.

3. Konmsr packocoB mo puc. 9%, ¢ ciemyer KpenuTh, Kak IpaBmwio, 0e3 ¢gacoHok. B 3ToM ciyuae npu mx
MIPUKPEIUICHHH K PACIIOPKE M MOSICY CBApHBIMHU IIBAMH WM OONTaMU (Ha MeHee JBYX), PACIOJI0KEHHBIMHU BIOJb
packoca, 3HaueHHe K03 (HUIMEeHTA Ly CleIyeT NPUHUMATh 10 CTpoke n «Jlo 2». B ciywae mpukpermeHns ux
KOHIIOB OJHUM OOJTOM 3HaueHWe KOod()PUIMEeHTa L4y ClelyeT NMPUHUMAaTh Mo c1poke «OmauM Oonrom Oe3
(hacoHKN», IPH BBIYUCIICHUY 3HAUSHUSI /o TI0 Ta01. 13* BMecTo i cenyeT npuauMath 0,5(1 + ).

6.6. PacueTHble UIMHBI [y U pagnychl MHEPLUU CEUEHUH I MPH ONPEAEICHUU IMOKOCTU
3JIEMEHTOB IJIOCKUX TpaBepc (Hampumep, mo puc. 21) cieayer npuHUMATh 1o Tadi. 16.

Tabnuma 16
PacuertHas yimHa [ v paanyc HHEPIMK CCUCHHUS |
KoHcTpyKuus TpaBepcsl HOSICOB peleTKH
Ler i Ler i

C nosicaMu ¥ pemIeTKol M3 OJMHOYHBIX YTOJKOB In Imin la, 1. Tmin
(puc. 21, a) Im Ly -

C mosicaMu W3 MBEIUICPOB M PEIICTKOH U3 Ln iy la, e Imin
OJMHOYHBIX yTOJIKOB (pHc. 21, 6) 1,120,1 ix

0O003HauyeHue, IpUHATOE B Ta0mIEe 16:
ix - paMyC UHEPIHH CEYCHHS OTHOCHTEIBHO OCH, MapauIeIbHON IIIOCKOCTH PEIICTKH TPaBEPCHI.

PacueTHbIe JJHHBI 3J1€MEHTOB CTPYKTYPHBIX KOHCTPYKIMIA

6.7. PacueTHble JUIMHBI [, 3IIEMEHTOB CTPYKTYPHBIX KOHCTPYKU NN ClIeAyeT NPUHUMATh 110
Tabm. 17.

Pannycel nHEpUMH CEYEHHMH i 3JIEMEHTOB CTPYKTYPHBIX KOHCTPYKUHM IPU ONPENEICHUH
T'HOKOCTH cielyeT IpUHUMATh:

JUIS  CKaTO-U3rM0aeMblX D3JIEMEHTOB OTHOCHUTEIBHO OCH, TNEPIEeHAUKYISIPHON WIIU
napajjieJIbHOM MI0CKOCTU U3ruba (i = iy Uiu i = i,);

B OCTaJIBHBIX CIy4asiX - MUHUMAIIBHBIC (I = iyiy).

Tabnuuma 17

DJIeMEHTbI CTPYKTYPHBIX KOHCTPYKIUi1 | Pacuernas wmHa /o |




DJIeMEHTbI CTPYKTYPHBIX KOHCTPY KU

PacueTnas ymHa [,

1. Kpome yka3aHHBIX B 103. 2 1 3

2. HepaspesHsle (He mpephIBaIOIIKecs B y3Iax) Mosica ¥ MPUKPEIUIIeMbIe B y3/IaX CBapKoi

BIIPUTHIK K IIAPOBBIM WJIM HUWIMHAPUICCKUM Yy3JIOBBIM 3JICMECHTAM

3. VI3 0AMHOYHBIX YTOJIKOB, IPUKPEIIAEMBIX B y3J1aX OAHOM IOJIKOM:
a) CBapHBIMH IIBaMHM WM OOoJTaMH (HE MEHee [BYX), PacCIIOJIOKEHHBIMH BIOJb

3JIEMEHTA, TIPH /i min:
10 90
csoriie 90 1o 120

cBeimre 120 mo 150 (TodpKO I 3JIEMEHTOB PEIICTKH)
cBeimre 150 mo 200 (ToIpKO WIS 3JIEMEHTOB PEIISTKH)
0) otHUM OOJITOM TIPH [/ min:

10 90
csbimre 90 no 120

cBeimre 120 go 150 (ToIpKO I 3JIEMEHTOB PEIICTKH)
cBeimre 150 mo 200 (TodapKO WIS 3IeMEeHTOB PEIICTKH)

/
0,857

0,91
0,751
0,71

0,951
0,857
0,8/

0O0o03HaueHue, IpUHATOE B TabmIe 17:
/ - reoMeTpuYecKas JUIMHA dJIeMeHTa (PACCTOSIHUE MEXK/AY Y3JIaMH CTPYKTY PHOH KOHCTPYKIIHN).

PacyeTHbIe NJIMHBI KOJOHH (CTOEK)

6.8. PacueTHble AUHBI /s KOJIOHH (CTOEK) IOCTOSIHHOTO CEYEHUS JIM OTJEIIbHBIX YYaCTKOB

CTYIICHYATBIX KOJIOHH CJIICAYCT OIMPCACIIATH 11O (I)OpMyJ'IC

rac [- JJINHA KOJIOHHBI, OTACIIBHOT'O Y4aCTKa €€ UJIM BBICOTA 3TAXKaA,

l@f: ,ul,

M - KOOPOULIEHT pacueTHOMN JAJUHBI.

6.9*. Koa(duuneHTs! pacueTHON JJTMHBI £ KOJIOHH M CTOEK ITOCTOSHHOTO CEUEHUSs CIeyeT
IIPUHUMATH B 3aBUCUMOCTH OT YCJIOBHM 3aKpETUIEHUS X KOHLIOB M BUJA HArpy3KH.

JI71s1 HEKOTOPBIX CIIydaeB 3aKpEIJICHUs M BHUJA HArpy3Kd 3HAYEHMUS L/ IPUBEICHBI B IIPUIL.

6, Tabi. 71, a.

(67)



Tabmnuma 17,a

PacueTHbIe CXeMBI CBOOOHBIX paM

DopMyIBI st onpenieNieHns Ko pUuLnueHTa

Koad dunmentsl n u p B popmynax (68), (69) u (70 a, 6) st pam

ojefeje)om

OJIHOIIPOJIETHBIX MHOTOINPOJICTHBIX (kK > 2)
N N N N N
Js i1 I
Joy Je Jo| Je ) e L
2.1+ 0,38
g g g g g N - (68)
/ Iy b
nz‘]slc _k(n]+n2)
N N N N N lJ,  k+1
Js Jsi | Je
J| Jo| Je | e le n+ 0,56
s / ﬁ/
/ /i b
Al
npun <2 Bepxuuii aTax
n:Jslc n— Zk(l’ll +n2)
(p+0,68)/n+0,22 I, e+ 1
¥ 0.68p(p +0,9)n+0,08)+0,1n 79 o i k(p, + py)
_Jic p _ 1 L 27
27, k+1
npun > 0,2 Cpemnuii sTax
v v v v _ sl P k(ny +ny)
217 o
] HP (p+0,63W/n+0,28 e k+1
Al A S.
A A VA A A L \/pn(p+0,9)+0,1n (70, 6) =J5716 p = M
’ 2, k+1

Huoxuuii aTax




Koad dunmentst n u p B hopmynax (68), (69) u (70 a, 6) mist pam

PacdeTHbIe CXeMBI CBOOOIHBIX paM DopMyIBI st OTpeieNIeHAsT K09 QHUIIUEHTA L «>2)
OJTHOTIP OJIETHBIX MHOTOIPOJICTHBIX (k >
n:JSilf n:k(n1+n2)
2lJ, k+1
p:Jilc p= 2/((p1 +p2)
U, k+1
O0o03Ha4yeHus, NpuHATHIE B Tabsmme 17, a:
J 1l J o1, Sl J L.
n ==—sbe p, =s2c p =A< p, =ilc
Z 1 Jc 12 Jc ll Jc 12 Jc

E E i

k - 4HCII0 TIPOJIETOB;
Jenl. - COOTBETCTBEHHO MOMEHT HHEPLIUM CEYEHUS M JUIMHA TIPOBEPIEM O KOJIOHHBL;
I, 1, I, - mposnet pamsr;

Js, Js1, Jo u i, Jit, Jo - MOMEHTBL MHEPLIMU CEUEHUS pUresei, IPUMBIKAIOIUX COOTBETCTBEHHO K BEPXHEMY U HIDKHEMY KOHILY IIPOBEPSEMOM KOJIOHHBI.

I[pumevanune. Jns kpaiiHel KOJOHHBI CBOOOHON MHOTONPOJIETHOM paMbl KO3 () GUITUESHT CIIe Ty T OPEAeATh KaK ISl KOJIOHH OTHOTIPOJICTHON paMBbl.




6.10*. KoadduineHTsl pacueTHON JJIUHBI 4 KOJOHH MOCTOSHHOTO CEYCHUS B TIJIOCKOCTH
paMBI IIPH KECTKOM KPEIUJICHUH PUTENIEH K KOJIOHHAM CJIEyeT OIPEIEIATh:

JUTs1 CBOOOHBIX paM MPU OAMHAKOBOM HArpy>KEHUH BEPXHHX Y3JI0B 10 opmynam Tadi. 17,
a;

JUTsl HECBOOOTHBIX paM 1o opmyrie

1+0,46(p+n)+0,18pn
1+0,93(p+n)+0,71pn (70, B)
B dopmyne (70, B) p 1 n npUHUMAIOTCSA PaBHBIMU:
J,L. J .
pP=—F":n=——
B OJJTHOATaKHOM pame: L. .

B MHOTO3TaKHOM pame:

1utst BepxHero ataxa p = 0,5(p; + p2); n = ny + ny);

i cpeaHero ataxa p = 0,5(p + p2); n = 0,5(n; + ny);

JUTSL HUKHETO dTaxka p = p; + po; n + 0,5(ny + ny),

L€ p1; Pa; Ni; Ny CIERYET ONpeAessTh mo Tadm. 17, a.

JUist 0THO3TaXHBIX paM B (opmyse (69) u MHOTO3TaXHBIX B (opmynax (70, a, 6, B) mpH
IIAPHUPHOM KPEIUIEHUHM HUKHUX WIM BEPXHUX pUTeled K KOJOHHaM NmpuHUMaroTcs p = 0
nimu n=0 (J; = 0 unu J; = 0), nmpu xectkoM kpersieHuu p = 50 wm n = 50 (J; = oo unm J; = o).

[Ipu otHomenun H/B > 6 (rne H - monHas BhICOTA MHOTOATaXXHOW pambl, B - mmpuHa
pambl) JOJKHA OBITh HpPOBEpEeHa O0OIL@As YCTOMYMBOCTH paMbl B LIEJIOM KAaK COCTaBHOTO
CTEp>KHsI, 3aILEMIIEHHOTO B OCHOBAHUH.

IIpumeuanue. Pama cuutaerca cBo0OOAHON (HECBOOOAHOM), eciM y3ed KpEeIUICHHsI pUTENs K KOJIOHHE
numeer (He UMeeT) CBOOO Iy IepeMeNeHNs B HAIIPABICHUH, HEPIICHANKYJSIPHOM OCH KOJIOHHBI B IIFIOCKOCTH PaMBl.

Koaddurnment pacderHoit mamuHBI 4 Hamboyiee HArpy)KCHHOW KOJOHHBI B ILIOCKOCTH
OJTHOATAKHON CBOOOJHOMN paMbl 3aHUS MIPU HEPABHOMEPHOM Harpy>KEHUU BEPXHUX Y3JI0B U
HAJIMYUU KECTKOTO JUCKA MOKPBITHS WA MPOJOJIBHBIX CBSA3EH MO BEPXY BCEX KOJIOHH CIIETYET
OTIpenensTh mo Gopmymne

Hy = I ZN, /(NCZJi), (T1)*

rae M- KOd(UIIMEHT pacdyeTHOW TMHBI MPOBEPSEMOI KOJOHHBI, BBIYMCICHHBIH I10
Taom. 17, a;
J. 1 N, - COOTBETCTBEHHO MOMEHT WHEPLHH CEUYCHUS U yCHIINE B HanOoJee HarpyKeHHOU
KOJIOHHE paccMaTpruBacMOM paMmsbl;
2N; u 2.J; - COOTBETCTBEHHO CyMMa PAaCUCTHBIX YCHJIMI U MOMEHTOB MHEPI[UU CEUCHHN BCEX
KOJIOHH paccMaTpuUBaeMON paMbl U YETHIPEX COCETHHUX paM (10 JBE C KaXI0i
CTOPOHBI); Bce yCHIHs N; ClleyeT HaxXOIUTh IPH TOH ke KOMOWHAIIMH HArpy3o0K,
KOTOpasi BBI3BIBAET YCWJIME B IIPOBEPSAEMON KOJIOHHE.
3Ha4eHus L4,y BEIYUCICHHBIE TT0 opmyrte (71)* cnenyer mpunuMats He meHee 0,7.
6.11*. KoadpuurenTs! pacueTHON JUIMHBI 4 OTJACIBHBIX YYACTKOB CTYIIEHUYATHIX KOJIOHH B
MJIOCKOCTH paMbl CIIEAYET OIPEEIATh COITIACHO NMPUI. 6.
[Ipu onpeneneHun KO3(pPULIMEHTOB PaCUETHOM JUIMHBI £/ U /7S CTYIIEHUYAThIX KOJIOHH pam
OJIHOATaXHBIX IPOU3BOJICTBEHHBIX 3JaHUM pa3pelaeTcs:
HE YUYUTHIBATH BIUSHUE CTENICHN HATPYKEHUS U JKECTKOCTH COCEIHUX KOJIOHH;
OTIPE/ICNATh PAaCYeTHBIE JUIMHBI KOJIOHH JIMINb JUIsi KOMOWHALIMHM HArpy3oK, Iaromen



HauOONbIIMEe 3HAYCHHS MPOJOIBHBIX CHUJI Ha OTHIENBHBIX Y4aCTKaX KOJOHH, M TOJydacMble
3HAYEHUS 4 UCTIONIB30BATh JJIS IPYTUX KOMOMHAIIUI HATPY30K;

JUTSI MHOTOIIPOJIETHBIX paM (C YHCJIOM MPOJIETOB JBa W 0o0Jiee) MPH HATUYHUH SKECTKOTO
JMCKa TIOKPBITHS WJM TPOJOJIBHBIX CBS3€H, CBS3BIBAIOIMX IOBEPXY BCE KOJIOHHBI U
o0ecIeYrBaloNX MPOCTPAHCTBEHHYIO paboTy COOPYXKEHHS, OMPEACTATh PaCUCTHBIC JUTHHBI
KOJIOHH KaK JUIsl CTOEK, HEMOIBMKHO 3aKPETICHHBIX HA YPOBHE PUTENICH;

JUTSL OJTHOCTYNEHYAThIX KOJIOHH mpu cobmomenuun ycinosuid b/l < 0,6 m Ni/N, > 3
NPUHUMATh 3HAYeHUs 4 110 Tad. 18.

Tabnuma 18
Koad dhuumenTs! 4 uist yuacTka KOJOHHBI
VYc0Bus 3aKpeIUIeHHs] BEPXHETO KOHIIA KOJIOHHBI HIKHETO 1pH Jo/J1, paBHOM BepAHETO
cB. 0,1 10 0,3 ¢B. 0,05 no 0,1
CB0OOIHBIH KOHEI] 2,5 3,0 3,0
Komner, 3akperuieHHbIN TOJIBKO OT IOBOPOTA 2,0 2,0 3,0
HemnoiBukHBIHN, IAPHUPHO ONEPThII KOHEL] 1,6 2,0 2,5
Hemno iBrkHbIHN, 3aKpEILUICHHBII OT IOBOPOTA KOHEIL 1,2 1,5 2,0

O003Ha4yeHus, IPUHATHIE B Ta0mIe 18:

ll; J], Nl - COOTBCTCTBCHHO JIMHA HUXXHETO y‘IaCTKa KOJIOHHBI, MOMCHT I/IHepHI/II/I CCUCHHUA U IIeﬁCTByIOH.[a;[ Ha
9TOM YYaCTKE MPOJI0JIbHAS CHJIA;

12; J2; N2 - TO e, BEpXHETO y9acTKa KOJIOHHBI.

6.12. UckroueH.

6.13. PacuerHble UIMHBI KOJOHH B HaIlpaBJICHUU BJOJIb 37aHUS (U3 IIOCKOCTH paM)
clieflyeT NPUHUMATh PAaBHBIMH PACCTOSIHUSM MEXAy 3aKPEIUIEHHBIMM OT CMEIICHUS U3
MIJIOCKOCTH PaMbl TOYKaMH(OIOpaMy KOJIOHH, TOJKPAHOBBIX OAJIOK M IMOJCTPONUIIBHBIX (epM;
y31aMHU KpeIlJICeHUH CBs3ed W purenedl u T. I.). PacueTHble JUIMHBI JOMYCKAETCS ONpPENENTh
Ha OCHOBE PACUYETHOW CXEMbl, YIMTHIBAIOUICH (PAKTUYECKHE YCIOBHS 3aKPEIUICHHUS] KOHIIOB
KOJIOHH.

6.14. PacueTHyl0 MJIMHY BETBEW IIJIOCKMX OMOpP TPAHCIOPTHBIX Tajiepeil cremyer
[PUHUMATh PABHOM:

B IIPOJOJIBHOM HaIpaBJICHUU TajJepeH - BBICOTE OMOPHI (OT HU3a 0a3bl A0 OCH HHIKHETO
nosica (hepMbl WM OalKu), YMHOKEHHOM Ha KO(ULIMEHT 4, OnpenensieMblil Kak i CTOeK
IIOCTOSIHHOTO CEYEHU s B 3aBUCUMOCTH OT YCJIOBUN 3aKPEIJIEHUS UX KOHIIOB;

B IIONEPEYHOM HAIPaBJIEHUM (B IUIOCKOCTH OMNOPBI) - PACCTOSHUIO MEXAY LIEHTpaMu
y3JI0B, TIPH ATOM JOJDKHA OBITh TakkKe MPOBEpPEHa 00U YCTOMYHMBOCTh OMOPHI B LIETIOM Kak
COCTaBHOTO CTEP’KHS 3alLEMJIEHHOTO B OCHOBAHUHU U CBOOOIHOTO BBEPXY.

Hpeneﬂbmﬂe rH0KOCTH C3KATBIX 3JIEMEHTOB

6.15*. T'mOKOCTH CHKATBIX DJIEMEHTOB HE JIOJDKHBI NIPEBBINIATH 3HAYCHU M, TPUBEICHHBIX B
Tabu. 19*.

TabGmnuima 19*

. [penenbHas TMOKOCTH
OneMeHTbl KOHCTPY KUt

CoKAThIX YJICMEHTOB
1. Iosica, onopHbIE PACKOCHL U CTOMKH, NIEPEAAOLIIE OIIOPHBIE PEaKIUH:
a) IWIOCKUX (pepM, CTPYKTYpPHBIX KOHCTPYKIIUHA U MPOCTPAHCTBCHHBIX KOHCTPYKIUI 180 - 60
13 TpyO U MapHBIX yTOJIKOB BEICOTOH 70 50 M
6) IpOoCTpaHCTBEHHBIX KOHCTPYKUIUI W3 OJUHOYHBIX YTOJKOB, IPOCTPAHCTBCHHBIX| 120

KOHCTPYKIHH 13 Tpy0 U MapHBIX yTOJKOB cB. 50 M
2. DneMeHThI, KpOMEe yKa3aHHBIXB 103. 1 u 7:

a) WIoCKuX (epM, CBapHBIX IPOCTPAHCTBEHHBIX U CTPYKTYyPHBIX KOHCTPYKIUHA W3 210 - 60

OJMHOYHBIX YTOJKOB, IPOCTPAHCTBEHHBIX U CTPYKTYPHBIX KOHCTPYKIHI U3 TpyO H




DJieMeHTbl KOHCTPYKLIUN

IpenensHas rHOKOCTH

CHKAThIX HJICM EHTOB
MapHBIX yTOJIKOB
0) TPOCTPAHCTBEHHBIX M CTPYKTYPHBIX KOHCTPYKIMH W3 OIMHOYHBIX YTOJKOB C 220- 40
OONTOBEIMY COCIMHEHUAMU
3. Bepxaue mosica ¢gepM, HE 3aKpeIUICHHBIE B MpoIlecce MOHTaXa (MpeaebHY0 220
THOKOCTB MOCJIe 3aBEPIICHUS MOHTaXa CIICIyeT IPUHUMATH 110 1103. 1)
4. OCHOBHBIE KOJIOHHbI 180 - 60
5. BropocreneHHbIe KOJOHHEI (CTOMKH (axBepka, (oHApel U T. I1.), JJICMEHTHI PEIISTKH 210- 60
KOJIOHH, DJIEMEHTH BEPTHKAIBHBIX CBS3EH MEXAy KOJOHHAMHU (HMKE ITOJKPaHOBBIX
0aJIoK)
6. DneMeHTh! CBs3ed, KpPOME YKAa3aHHBIX B I103. 5, a TAKKE CTEP)KHH, CIIyXalllue it 200
YMCHBIICHUS PAacdYeTHON JUIMHBI CKaTBIX CTep)KHEH, W JpyrHe HEHarpy>XCHHBIC
3JIEMEHTHI, KpOME yKa3aHHBIX B [103. 7
7. CxaTble U HEHArpy>KEHHbIE 3JIEMEHTh IIPOCTPAHCTBEHHBIX KOHCTPYKLUN TABPOBOIO 150

U KPECTOBOTO CEUCHHH, MOJBEp)KEHHBIC BO3ICHCTBHIO BETPOBBIX HArpy30K, IpHU
IIPOBEpKe THOKOCTH B BEPTHKAIBHOH TJIOCKOCTH

O0o03HaueHue, IPUHATOE B TabmIe 19%:
N

" QAR . .
PARY e k03¢ QuIHeHT, mMpuHUMaeMblii He MeHee 0,5 (B HEOOXOAUMBIX CIIydYasiX BMECTO ¢ CIICAyeT

MIPUMEHSTH ().

IIpenenbHbIe THOKOCTH PACTAHYTBIX 3JIeMEHTOB

6.16*. TmOKOCTM pacTSHYTBIX DJIEMEHTOB HE€ [OJDKHBI TMPEBBIIIATh 3HAYCHUH,

MPUBEICHHBIX B Ta0. 20%*.

Tab6nuima 20*

IpenensHas THOKOCTh PACTSIHY THIX DJIEMEHTOB NIPU BO3AEHCTBUI
Ha KOHCTPYKIIMIO HaTPY30K
T —— MHAMHYECKHX, OT KpaHOB (CM.
MPHUIIOKEHHBIX CTATHYCCKIX npuMm. 4) u
HETIOCPEICTBEHHO K HKEJIE3HOA0POKHBIX
KOHCTPYKIUU COCTaBOB
1. Tosica u OMOpHBIE PACKOCHI IIOCKHX (epMm 250 400 250
(BKO9ast TOPMO3HBIC (epMBI) U CIPYKTypPHBIX|
KOHCTPYKIUH
2. DmemeHts! ¢epM U CIPYKTypHBIX 350 400 300
KOHCTPYKIMH, KPOME yKa3aHHBIX B 1103. 1
3. HiokHue nosca moAKpaHoBBIX 0alok U hepMm - - 150
4. DneMeHTBl BEPTUKAIBHBIX CBA3EH MeEXIy 300 300 200
KOJIOHHaM U (HIDKE TTOIKPaHOBBIX OAJIOK)
5. IIpoune 31eMeHTsI CBsI3er 400 400 300
6*. INosica, omOpHBIE PACKOCHI CTOEK U TpaBepc, 250 - -
TATH TpPaBepC OMNOp JHMHUHU 3JIEKTpONepeaadH,
OTKPBITBIX PACHpEeie/MTEeIbHBIX YCTIPOHCTB 1
JIMHUM KOHTAKTHBIX CETeH TpaHCIOpTa
7. DneMeHTsl OHOp JHMHHUH 3JEeKTpOoIepeaayy, 350 - -
KpOMe yKa3aHHBIX B [103. 6 1 8
8. DmeMeHTs! IPOCTPAHCTBEHHBIX KOHCTPYKITHMH 150 - -
TABPOBOTO M KPECTOBOTO CEUEHHH (a B TATaX
TpaBepc OINOp JIMHUI »3JIeKTponepesaun U U3
OJMHOYHBIX YTOJIKOB), M0 /IBEP KEHHBIX
BO3/CHCTBUIO BETPOBBIX HATPY30K, IPU IPOBEPKE
THOKOCTH B BEPTHKAJIBHOH IJIOCKOCTH

[pumeuanus: 1. B KOHCIpYKIMAX, HE MOABEPTAOIINXCA AMHAMHYECKHM BO3JCHCTBHAM, THMOKOCTH

PACTARYTBIX OJIEMCHTOB CJICTY €T IPOBEPATH TOJIBKO B BEP TUKAJIIBHBIX IIJIOCKOCTAX.

2. 'mOKOCTh PaCTIHY THIX 3JIEM EHTOB, IOIBEPTHY ThIX IIPEBAPUTEIHFHOMY HAIPSKECHUIO, HE OTPAaHUIHBACTCS.



3. Jlmg pacTIHYTHIX 3JIEMEHTOB, B KOTOPHIX IPH HEOJATONMPHATHOM PACHOJIOKEHUH HArPy3KH MOXET
U3MEHATHCS 3HAK yCHINS, NMpEeIbHYyI0 THOKOCTh CIIeAyeT NMPUHMMATh KaK JUII CHKAaThIX 3JIEMEHTOB, IIPH 3TOM
COEIMHUTEIbHbBIE IPOKIAJKHA B COCTABHBIX 3JIEM €HTaX HEOOXOAMMO yCTaHABIMBATh HE pexe ueM uepes 40i.

4. 3HavyeHns TpeeIbHBIX THOKOCTEH ClielyeT MpUHUMATh IPH KpaHax rpymn pexxumMoB pabotsr 7K (B mexax

MeTaluy prudeckux npon3Bocts) u 8K mo I'OCT 25546-82.
5. K muHamudeckuM HarpyskaM, IPWIOKEHHBIM HENOCPEACTBEHHO K KOHCTPYKLHMSM, OTHOCSTCS Harpy3Ku,

TIPUHAUMACMBIC B paCcd€TaX Ha BBIHOCJIMBOCTh UJIM B PACUETAX C YUETOM KOB(I)(I)I/IHI/ICH'[’OB JAHAMHAYHOCTH.

7. MPOBEPKA YCTOMYMBOCTH CTEHOK M IOSICHBIX JIUCTOB
MN3I'NBAEMBIX U CKATBIX 9JIEMEHTOB

Crenku 0aJI0K

7.1. Crenku 6anok i o0ecredeH st UX YCTOMUMBOCTH CIEIYeT YKPEIUITh:
NONEePEYHBIMU OCHOBHBIMU peOpaMu, MOCTABJIEHHBIMH Ha BCIO BBICOTY CTEHKH;
MOTEePEUYHBIMA OCHOBHBIMU U TIPOAOJILHBIMH peOpamu;

NONEPEUYHBIMU OCHOBHBIMH M IPOMEXKYTOYHBIMU KOPOTKMMHU pedpamMHM U MPOAOJIBHBIM
peOpoM (IIpU 3TOM MPOMEKYTOUYHBIE KOPOTKHE pedpa CIEAyeT pacrojiaraTb MEXIY CXKaTbIM
MOSICOM M TIPOJIOJIBHBIM PEeOpOM).

[IpsiMoyronpHblE OTCEKM CTEHKM (IJIACTUHKU), 3aKIIOYEHHBIE MEXIy MOsIcaMu U
COCEIHUMHU IONEPEYHBIMH OCHOBHBIMM peOpaMu JKECTKOCTH, CIEIYeT PACCUUTHIBATh Ha
yYCTOMYUBOCTD. IIpy 3TOM pacueTHBIMU pa3sMepaMu NPOBEPAEMON IIIIACTUHKU SABIISIOTCS:

@ - PACCTOSHUE MEXy OCSIMU ITOIIEPEYHBIX OCHOBHBIX pedep;

he - pacueTHas BbicoTa CTeHKH (puc. 10), paBHas B CBapHBIX OalkaxX IOJIHOM BBICOTE
CTEHKH, B Oalkax C TOACHBIMH COEIMHEHUSMH Ha BBICOKONPOUYHBIX Oo0iTax -
PacCTOSHUIO MEXIYy ONMKalImMMU K ocH OaJIKd KpasMH MOSICHBIX YTOJIKOB, B Oalikax,
COCTABJIEHHBIX U3 MPOKATHBIX IPOQUIEH, - PACCTOSHUIO MEX/Y HayaJaMyd BHYTPEHHUX
3aKpYIVIEHUM, B THYTBIX TPOGuiLsax (puc. 11) - paccTOSHUIO MEXKITY KpasMH BBIKPYKEK;

! - TOJIIMHA CTCHKU.

a) 0) 6)

[ | [ |

[ 4 h | a—— —

Puc. 10. PacueTHast BBICOTa CTEHKH COCTAaBHOM OaJIKu

a - CBapHOfI U3 JIMCTOB, 0 -Ha BBICOKOIIPOYHBIX 60J'IT21X; 8 - CBapHOﬁ C TaBpaMu
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Puc. 11. CxeMbI monepedHbIX CEYEHU M THYTBIX TpoQuIeit

7.2*%. PacdeT Ha YCTOWYMBOCTH CTEHOK OajlOK CJEIyeT BBIMOJIHATH C YY4ETOM BCEX
KOMITOHEHTOB HaMPSHKEHHOTO COCTOSIHUSA (O, TH Ojp,).

Hanpspkenue o, 7 M Oj CIEAYET BBIUUCIATH B TPEINOJIOKCHHH YIPYrod paboThI
MaTepuana 1mo ce4eHuo OpyTTo 6e3 yduera kodppuiuenTa ¢.

CoxuMaroliee HaNpsDKEHUE O Y PacuyeTHOW TPaHWIbI CTCHKH, MPUHUMAEMOE CO 3HAKOM
TUTIOC», U CpelTHEee KacaTeIbHOe HANIPSDKEHHE 7 CIICIYET BBIYUCIISTE IO opMyIIaM:

O'=My

Joo (72)
e

th, (73)

rae /- mosiHasi BICOTa CTEHKU;

M n Q - cpenHue 3HAUYEHMS COOTBETCTBEHHO MOMEHTA M IIONEPEYHOM CHIIBI B Ipezenax
OTCEKa; €Cclu JJIMHA OTceka OOJbllle €ro pacyeTHOW BBICOTHL, TO M u Q cineayer
BBIYHCIIATD Uil OOJiee HANPSDKEHHOTO ydacTKa ¢ JUIMHOM, paBHOM BBICOTE OTCEKa;
eclii B Tpejenax OTceka MOMEHT WJIM TOMepeyHas Chila MEHSIIOT 3HaK, TO HX
CpeIHUE 3HAYEHUS CJIETYET BBIUYMCIISITh HA YYACTKE OTCEKA C OJJHUM 3HAKOM.

MecTtHOoe HampsbKeHHE Oj,. B CTEHKE IO COCpPEAOTOYEHHON Harpy3koi cleayer
OIpENEeNATh coracHo TpeboBanusM ni. 5.13 u 13.34* (mpu y; = 1,1) HacTosIIMX HOPM.

B otcekax, rme cocpedoToueHHas Harpy3ka TMpUIIOKEHAa K pPACTIHYTOMY TOsICY,
OJIHOBPEMEHHO JIOJDKHBI OBITh YITEHBI TOJBKO JIBA KOMIIOHEHTA HAPSHKEHHOTO COCTOSHUS: O
U TUIH Oy U T.

OIHOCTOPOHHHUE TMOSICHBIE BBl CIIEIyeT MPUMEHSTh B OalKaxX, B KOTOPBIX IPH MPOBEPKE
YCTOMYMBOCTH CTEHOK 3HAYCHUS JIeBOW vacTu (opmyisl (74) He npeBbimatoT 0,9y, ipu A, <
3,8u y.ipu 4, > 3,8.

7.3. YcTOWUYMBOCTb CTEHOK Oallok He TpelyeTcs MpPOBEPsTh, €CIAM MPHU BBIMOIHEHUH

th Ry

~ w ~
ycnoBuit (33) ycnoBHasi THOKOCTh CTEHKH t \ E penpeBbINacT 3HAYCHHUI:
3,5 - mpu OTCYTCTBMU MECTHOTO HAIPSDKEHUS B OallkaX C JIBYCTOPOHHHMH ITOSICHBIMHU




IBaMu;

3,2 - TO ke, B OalKax ¢ OTHOCTOPOHHUMH MOSICHBIMU IIBAMU

2,5 - npu HAJIMYUW MECTHOTO HaIpPsHKEHUS B OajKax ¢ ABYCTOPOHHUMU MOSICHBIMU HIBAMU.

[Ipu sTOM cremyer ycTaHaBIMBATH MOMEPEYHBIE OCHOBHBIE peOpa KECTKOCTH COTJIACHO
tpeboBanusM . 7.10, 7.12 u 7.13 HacTOSIIMX HOPM.

7.4*%. Pacuer Ha YCTOMYMBOCTb CTEHOK OQJIOK CHMMETPUYHOIO CEYCHHMS, YKPETJIEHHBIX
TOJILKO TIONEPEYHBIMU OCHOBHBIMHU peOpamMH KECTKOCTHU, IPU OTCYTCTBUHM MECTHOTO
HanpsbkeHus (o, = 0) U yCIIOBHOM THOKOCTH CTEHKHU A,, < 6 CeIyeT BBIMOIHATE 0 (opmyme

\/(O-/O-cr )2 +(T/Tcr )2 < Ve (74)
rae ). - KoopuIuenT, mpuHUMAaeMbIil 10 Ta0Jl. 6 HACTOSIIMX HOPM;
c,R
Oy = —zy

A, : (75)

0,76 | R,

Tor =1 > >
# Aer (76)

B dopmyne (75) koaduriueHT c., caeayer NpuHUMATD:
JUTSL CBAPHBIX OAJIOK - 10 Tabi. 21 B 3aBUCHUMOCTH OT 3HaueHUs Koduiiuenta o:

Tab6numa 21
0 <0,8 1,0 2,0 4,0 6,0 10,0 >30
Cer 30,0 31,5 33,3 34,6 34,6 35,1 35,5
3
b t
S=p _hf 7
g\t (77)
rac be/I ff‘- COOTBCTCTBCHHO IMPHHA U TOJIIMMHA CKATOT'O I1oACa 63..]'IKI/I,
S — ko3dduLeHT, NpUHUMaeMbIi 110 Tabm. 22;
IUIsE OaJIOK Ha BBICOKOMIPOYHBIX OonTax ¢ . = 35,2.
TaOonuma 22
Banku YcnoBus paboThI CIKATOTO MOsICa p
IoxpaHoBeie KpaHoBble penbebl He TprUBapeHb 2
KpaHoBbI€ peJibehl IPUBAPEHBI o0
IIpoune IIpu HENpepBIBHOM ONUPAHUM ILIUT e
B npouux cayuasx 0,8

[pumeuanue. [lnd OTCEKOB MOAKPAHOBBIX OaloOK, IJe COCPEINOTOUYCHHAs HArpys3ka IPHIOXKEHa K
PacTAHYTOMY II0SICY, IPY BEIYUCICHUH K03} GpunmenTa dcnenyet npuanmats f=0,8.
— d |R

y

Aef
B opmyne (76) tVE,
r1e d - MEHbIIIAsl U3 CTOPOH IIACTUHKU (/. NN a);
M - OTHOILIEHUE OO0JIbIIEN CTOPOHBI MJIACTUHKU K MEHBLIEH.
7.5. Pacuer Ha yCTOMYMBOCTh CTEHOK OaIOK CUMMETPUYHOTO CEUYEHHUS C YUETOM Pa3BUTHS
NJacTUYECKUX JedopMalmil Mpu OTCYTCTBUM MECTHOTO HampskeHUs (Op. = 0) u npu 7 <

0,9R,, Aj/A4,, > 0,25,2,2 < Ay <6 CJIEIYeT BBITTOIHSATH 11O (hPOpMyIIe




M < Ry 2t(AJA, + o), (78)

rne o= 0,24 - 0,15(7/R,)* - 8,5 - (Aw - 2.2)%;
31IECh J. CIEAYeT MPUHUMATH 110 Ta0JI. 6*, a 7- onpenensth o Gopmyne (73).

7.6*%. Pacuer Ha yCTOMYMBOCTH CTEHOK OQJOK CMMMETPUYHOIO CEYEHMS, YKPEIJIEHHBIX
TOJIBKO TOTIEPEYHBIMH OCHOBHBIMH PeOpamMu KECTKOCTH (pucC. 12), Mpu HAJMYAH MECTHOTO
HanpspkeHUs ( 0y, # 0) clieayeT BBIMOIHATH 110 hopMyIie

2 2
o o T
+ —Lec + [—j <y.
Oy O ioc ,cr Tey (79)
TIe 7. - cleayeT MpUHUMATh 1Mo Tabi. 6* HaCTOSAIMX HOPM;
O, Oloc; T - OTIPEACTISATH COTJIACHO TPeOOBaHUSAM 1I. 7.2%;
T, - OIpenensaTh no gopmyine (76).
3HAYCHUS O, U Ojoc.r B PopMyIie (79) cremyer onpenemsiTh:
a) npu alhy < 0,8
o - o Gopmyme (75);
R,
Gloc,cr = — D
Aa (80)

rne ¢; - kKodhUIueHT, TPUHUMAEMbIN 711 CBApHBIX 0aJOK 1O Tady. 23 B 3aBUCHMOCTH OT
OTHOIICHUS alh, U 3HaueHus O BbruucisgemMoro no dopmyne (77), a anst 6anok Ha
BBICOKOTIPOYHBIX 00OJITaX - 1o Tabm. 23, a;

2, =%‘/Ry/E.
a) IF

5 \%/ o X
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Puc. 12. Cxema 6asiku, yKpenjaeHHON MOTEPEYHBIMA OCHOBHBIMU pebpamMu skecTkocTH (1)

@ - COCPEZIOTOYCHHAsl Harpy3ka F IIPUII0KEHa K CKaTOMY M0sICy; 6 - TO )K€, K PACTIHYyTOMY I0sicy

Ecnu HarpyxeH pacTsSHYTBIA MOSIC, TO MIPU pacdeTe CTEHKU C YIETOM TOJIBKO Ojpc M T TIPH
ompefeneHun kodpdunuenta 6 mno Qopmyne (77) 3a by m f; ciemyer NpPUHUMATH
COOTBETCTBEHHO IIMPHUHY U TONIIMHY HATPYKEHHOTO PACTSHYTOTO TMO5Ca;

0) npu a/h, > 0,8 ¥ OTHOIIEHUU O}/ O OOINBIIE 3HAUCHUH, yKa3aHHBIX B Ta01. 24,

__ <2 Ry
cr -
O, - TI0 hopMyIIe A , (81)
TIe ¢, - KO3hUITUEHT, OnpeaesieMblid 1Mo Tadu. 25;
Oloc,or - IO popmyiie (80), B koTopoit ipu a/he > 2 crnexyeT NpuHUMATh a = 2h,,
B) 1pu a/hy > 0,8 M OTHOIIEHUU Oy /O HE OOJIEE 3HAYEHUH, YKAa3aHHBIX B Ta0NI. 24:
o, - o opmymne (75);
Olocor - O Gopmyne (80), HO ¢ moactaHoBkod 0,5 BMeCTO a TpW BBIYUCICHUH A, B
dopmyne (80) u B Tabm. 23.
Bo Bcex ciyuasix 7, cleayeT BRIYUCIATD MO ACHCTBUTEIBHBIM pa3MepaM OTCeKa.

Tabnuma 23
5 3HadueHue ¢ 11 CBapHBIX 0aJoK pH a/h.;, paBHOM

<05 0,6 0,8 1,0 1,2 1,4 1,6 1,8 >2,0

<1 11,5 12,4 14,8 18,0 22,1 27,1 32,6 389 45,6

2 12,0 13,0 16,1 20,4 25,7 32,1 39,2 46,5 55,7

4 12,3 13,3 16,6 21,6 28,1 36,3 452 54,9 65,1

6 12,4 13,5 16,8 22,1 29,1 38,3 48,7 59.4 70,4

10 12,4 13,6 16,9 22,5 30,0 39,7 51,0 63,3 76,5

> 30 12,5 13,7 17,0 22,9 31,0 41,6 53,8 68,2 83,6
Tabnuma 23, a

alhe 0,5 0,6 0,8 1,0 1,2 1,4 1,6 1,8 2,0

cl 13,7 15,9 20,8 284 38,7 51,0 64,2 79,8 94,9

Tabnuma 24
Basmu S [penenbHbIE 3HAYCHUS Oloc/ CTIPU A/ her , pABHOM

0,8 0,9 1,0 1,2 1,4 1,6 1,8 >20

CaapHble <1 0 0,146 0,183 0,267 0,359 0,445 0,540 0,618

2 0 0,109 0,169 0,277 0,406 0,543 0,652 0,799

4 0 0,072 0,129 0,281 0,479 0,711 0,930 1,132

6 0 0,066 0,127 0,288 0,536 0,874 1,192 1,468

10 0 0,059 0,122 0,296 0,574 1,002 1,539 2,154




Basmu S [penenbHbIE 3HAYCHUS Oloc/ CTIPU A/ her , pABHOM

0,8 0,9 1,0 1,2 1,4 1,6 1,8 >20

>30 0 0,047 0,112 0,300 0,633 1,283 2,249 3,939

Ha  BbICOKONIPOYHBIX - 0 0,121 0,184 0,378 0,643 1,131 1,614 2,347
Ooarax

Tabnuma 25
Ner <08 0,9 1,0 1,2 1.4 1,6 1,8 >20
c;  |IloTabn. 21, T.e.co=cer 37,0 39,2 45,2 52,8 62,0 72,6 84,7

7.7. B creHke OaJKu CHMMETPUYHOIO CEUYCHHS, YKPEIJICHHOW KpOME IOMEepeyHbIX
OCHOBHBIX pedep OJTHUM INPOJIOJIBHBIM PEOPOM KECTKOCTH, PACIIOJIOKEHHBIM Ha PacCTOSHUU
hy oT pacueTHOM (cxkaToil) rpaHuLbI OTceka (puc. 13), o06e nIacTuHKU, Ha KOTOpPbIE 3TO Pedpo
paszenseT 0TCeK, ciaelyeT PacCUUThIBaTh OTJAEIBHO:
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Puc. 13. Cxema Gankul, yKperJIeHHON MOMEPEeYHBIMI OCHOBHBIMU PeOpaMu M MPOI0JIbHBIM
peOpOM KECTKOCTH

a - coCpeJoTOUCHHAsI Harpy3Kka F' MPHJIoKEHa K CKATOMY HOSCY; 6 - TO )K€ K PaCTAHYTOMY; / - HOTIEpEYHOE
OCHOBaHHE peOPO KECTKOCTH; 2 - IPOAOJIBHOE PeOPO KECTKOCTH; 3 - IVTACTHHKA Y CIKATOTO 10s1ca; 4 - INIACTHHKA
y PaCTIHYTOTO Iosica



a) IJIaCTUHKY 3, PACIIOJIOXKCHHYIO MCXKAY CXKATBIM ITOSICOM M IPOJOJIBHBIM pe6p0M 10
dopmyie
2
G/Gcrl + Gloc/o-loc,crl + (T/ Tcrl) < j/cn (82)
rac y. CJICAYCT NPUHUMATD 110 Ta6JI. 6* HaACTOAIIMX HOPM, & O, Ojpc U T - ONPCACIIATE COIVIACHO

TpeboBaHUsIM 1. 7.2%,
3HAYCHUSI O, U Ojpe, 1 CACIYET OMPENEISTH IO OopMyIIaM:

IpH G = 0
476 R,
Gcrl = ——_2
I=h Thy 27 (83)
I = R,
e 7 E ;
pu O #0u t=alh; <2
1,19y R,
o_crl - )
R
v ==
oo = (1,24 +0476)  Aa (85)

Y
'//:(ﬂ1+_J 5
H
7, =2 %
e tVE (86)

Ecnmu a/h; > 2, TO pu BBIYUCICHUH O U Olpeei CACAYET TNPUHUMATD @ = 2hy; T
HE0OXOMMO oIpenenaTh 1no gopmyine (76) ¢ MOACTAaHOBKON B Hee pa3MepoB IpPOBEpsieMoi
IJIACTUHKH;

0) TIaCTHHKY 4, PACHOJIOKEHHYIO MEXKIY MPOJOIBHBIM peOpPOM U PACTSHYTBIM IOSCOM, -

o dopmyre

2 2
o(l—2m/hy) oy +[ a J -,
O y2 O-loc,ch Ter2 , (87)
5,34 R,

O

> " (05—m /n, ) A

e (88)

Oloc.oz - cnenmyer ompenenartb mo dopmyne (80) m tabdn. 23 npu 6 = 0,8, 3aMeHss
3HauYeHUE OTHOIIEHUS a/h, 3HaueHueM a/(hy - hy);
T2 - ClleqyeT ompenenstb mo dopmyne (76) ¢ MOACTaHOBKON B Hee pa3MepoB
MPOBEPSIEMOM TUIACTHHKH
Oloca = 0,407, - IPU TIPUIIOKCHUH HATPY3KU K CKaTOMY Tosicy (puc. 13, a);
Oloc2 = Oloc - TIPY TIPHIJIOKEHUU HATPY3KU K pacTaHyToMy mosicy (puc. 13, 6).
Koadumuent 7. cnemyer onpeaensTs o Tadia. 6* HaCTOSIIMX HOPM.
7.8. llpm yKpemieHUM IUIACTUHKM 3 JIOMOJHUTEIBHBIMM KOPOTKUMH IONEPEYHBIMU



pebpaMu BX CIIEIyeT TOBOJUTH A0 MPOA0IBHOTO pedpa (puc. 14).
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Puc. 14. Cxema Gasiku, yKperJIeHHON MONEpEeYHBIMI OCHOBHBIMU peOpamu sxecTkocTH (1),
MPOJIOJIBHBIM peOPOM JKECTKOCTH (2), pa3ieisiiolMM OTCEK CTEHKU Ha TIacTUHKY (3) y
C)KaTOrO 10siCa U IJIACTUHKY (4) y pacTsHYTOTO 10sica, a TaKkke KOPOTKUMH pedpamu
HKECTKOCTH (5)

B srom cimydae pacyer muiacTMHKM 3 CleyeT BBHIMOJHATH 1o (opmynam (82) - (86), B
KOTOPBIX BEJMYHHY a CIIEAYeT 3aMEHSTh BEIMYMHON i, TAC @) - PACCTOSHUE MEXIY OCSIMHU
COCeIHUX KOPOTKUX pedep (puc. 14); pacuer IIaCTUHKU 4 CIEIyeT BBIMOJHATH COTJIACHO
TpeboBanusM 11. 7.7, 0.

7.9. Pacuer Ha yCcTOMYMBOCTH CTEHOK OAJOK ACHMMETPHUYHOIO ceueHus (¢ Ooiee pa3BUTHIM
CKaTBIM TIOSICOM) CJICYET BBITOIHSATH 10 dopmyaaM mi. 7.4%, 7.6*-7.8 ¢ ydeToM Caeayronmx
U3MCHEHHUI:

JUISL CTEHOK, YKPETIJIEHHBIX TOJIBKO MONEPEYHbIMU pedpaMu jKecTKOCTH, B popMmynax (75) u
(81) u Tabn. 25 3HaueHue h, ciaeqyeT NPUHUMATh PaBHBIM YIBOEHHOMY DPACCTOSIHUIO OT
HEUTpaJIbHON OCH [0 pacueTHOW (cxkaroil) rpaHunsl orceka. Ilpu a/h, > 0,8 u 0 # 0
ClieyeT BBIMONHATHL 00a pacuera, ykazaHHble B mm. 7.6% 6 u 7.6*, 6, HE3aBUCUMO OT
3HAYEHUS O}/ O}

JUIL CTEHOK, YKPEIJICHHBIX MOMEPEYHbIMH pedpaMM M OJHUM IPOJOJIBHBIM pedpoM,
PacIioNOKEHHBIM B CKAaTOM 30HE:

o/
a) B popmysl (83), (84) u (87) Bmecto hi/h, ciegyeT NoACTaBIATh 2h ;
1/
he_f

0) B opmymy (88) Bmecto (0,5 - h1/hy) cremyeT mOACTABIATH
o -0,
o =—
31ech o,
TJIc O, - KpacBOE PaCTATHBAIOIIEE HAINPsDKEHUE (CO 3HAKOM «MHHYC») y PACYETHOMN TpaHHIIBI
OTCEKa.
B ciydae pa3BUTOrO pacTsSHYTOTO (HEHArpy)KEHHOT0) IMosica paciyeT Ha YCTOWYUBOCTD TPH
OJTHOBPEMEHHOM JICHCTBUH HANIPSDKEHUN O U 7 CIIeYyeT MPOU3BOAUTH 1o dopmyie (90).

7.10. CteHku OaloK CJeAyeT YKPEIUISTh IONEPEYHBIMUA pedpaMu >KECTKOCTH, €CIIU



3HAQYECHHUS YCIOBHOW THUOKOCTH CTCHKU OalKu Ay NPEeBBIAIOT 3,2 TOpU OTCYTCTBUHU

MOJIBM)KHOM Harpy3k u 2,2 - py HAJIMYUU MOABMKHOM HAarpy3Ku Ha mosice Oajku.
PaccrosiHue Mekay OCHOBHBIMU IIONEPEUHBIMU peOpaMu HE JIOJIKHO MPEBBIATE 2/, TIPU

Aw >32u2,5h,upu v <32

JlonmyckaeTcst IpeBbIIATh YKa3aHHBIE BBILLE PACCTOSHUS MEXIy peOpaMu 10 3Ha4eHHUs 3/,
IIPH YCIIOBUH, YTO CTEHKa OAJKd YJOBIETBOPSET MpoBepkaM 1o mi. 7.4%, 7.6*-7.9 u obuas
YCTOMYMBOCTh Oaliki oOecrieueHa BBITIOJHEHHEM TpeboBaHuit m. 5.16%, a umm 5.16%, 0,
IpUYEeM 3HAYECHUS /b 1JIs1 CKaTOro Mosica He IOKHBI IPEBBIIIAT 3HAUCHHH, ONpeIesieMbIX
o opmyiam Tabut. 8* st Harpy3KH, TPUIIOKEHHON K BEpXHEMY TTOSCY.

B mecrax mpuiokeHHs OOJIBIIMX HEMOABHM)KHBIX COCPEIOTOYCHHBIX TPY30B U Ha OMopax
ClIelyeT yCTaHaBJIMBATh IONepeuHble pedpa.

B crenke, yKpemieHHO# TOJIBKO MOTepeUHbIME pedpaMu, IIMPUHA UX BHICTYIAIOIIEH YacTH
by nomxHa OBITH Ul NApPHOIO CHUMMETPUYHOro pedpa He MeHee h,/30 + 40 MM, ams
OJJTHOCTOPOHHETO pebpa - He MeHee /,/24 + 50 MM; TonumHa pedpa ¢, JoIKHa ObITh HE MEHEE

206,\R, /| E

CreHku OalloKk JIOMYCKAETCS YKPEIUIATh OJHOCTOPOHHUMH IOMEpPEeUYHbIMU pedpamu
KECTKOCTU W3 OJUHOYHBIX YTOJIKOB, NMPUBAPUBAEMBIX K CTEHKE MepoM. MOMEHT MHEpLUUHU
Takoro pebpa, BBIUMCISAEMBI OTHOCHUTEIBHO OCH, COBIAJAIONICH C Ommkaiieit k pedpy
TPaHbIO CTCHKH, TOJIKEH ObITh HE MEHBIIIE, YeM sl TAPHOTO CUMMETPUYHOTO pedpa.

7.11. Tlpu ykperuieHUH CTEHKA OJHUM IPOJOJBHBIM PeOpOM HEOOXOAMMBIE MOMEHTHI
uHepuuu J; ceueHui pedep KEeCTKOCTU CIEAYET ONpPEIeIsiTh:

JUTSI TIOTIEPEUYHBIX pedep - mo gopMmyre

Jy=3hyt%; (89)
JUTSI IPOJIONILHOTO pedpa - mo Gopmyram Tabdi. 26 ¢ y4eTOM €ro MpeaeIbHBIX 3HAUCHU .
Tabnuma 26
h /h HCO6XO£[I/IMI)II\/‘I MOMCHT MHEPIIUU CCUYCHUA Hpe[[eJILHI)Ie 3HA4YCHUA
1 PO JIOJBHOTO pebpa Jy MUHUMQIBHBIC Jymin | MAKCUMATBHBIC Jyt max
0,20 (2,5—0,5alhep) x a*t/hey 1,5h.t° Thet®
0,25 (1,5 - 0,4alhe) x a*E/her 1,5kt 3,5het’
0,30 1,58 - -

Ipumeuyanue. Ilpu BeIYMCHeHNH Jy U1 NPOMEKYTOYHBIX 3HAYCHHH hi/hes JOMycKaeTcs JHMHEHHAs
HUHTCPIIOJLILHS.

Ilpu pacnonokeHUU MTPOJOIBHOTO U MOMEPEYHBIX pedep ¢ OTHOW CTOPOHBI CTECHKH
MOMEHTbl HMHEPLUUU CEUEHUU KaKIOTO M3 HHUX BBIYUCISIIOTCS OTHOCHTENIBHO OCH,
COBIAJIAlOIIEH ¢ Onmkaiiiel kK pedpy rpaHblO CTCHKH.

MuHuManpHbBIe pa3Mepbl BBICTYMAIOIIEH YacTW TOMEPEYHBIX M MPOJOJIBHBIX pedep
KECTKOCTH CIIelyeT IPUHUMATh coriacHo TpedoBanus 1. 7.10.

7.12. YdacToKk CTEHKA Oallki COCTaBHOTO CEUCHHS HaJ OMOpPOW MPHU YKPEIJICHHH €ro
pedpaMu )KECTKOCTH CJeIyeT PAaCCUMTHIBATh HA MPOJOJIBHBIN U3THO U3 IIIOCKOCTH KaK CTOMKY,
Harpyk€HHYIO OIOPHOM peakuuen. B pacueTHoe cedeHue 3TOMl CTOMKHM CIEQyeT BKIIOYATh

cedyeHrue pedpa JKECTKOCTH U TMOJIOCHI CTEHKU HIMPUHOM 0,65t/ E /R, C KaXJIOW CTOPOHBI
pebpa. PacueTHyro ITUHY CTOWKH CIeIyeT MPUHUMATh PAaBHON BBICOTE CTEHKH.

Hwxuue Toprbl onmopHbIX pedep (puc. 15) mMOmWKHBI OBITH OCTpPOTaHbl JUOO TIJIOTHO
MPUTHAHBI WU MPUBAPEHBI K HIDKHEMY MOsCY Oanku. HampspkeHUsI B 3THUX CEUCHUSIX MPHU
JIEHCTBUN OIOPHOW pEAaKIMW HE JOJDKHBI MPEBBINATH: B IMEpBOM ciydae (puc. 15, a) -



pPacyeTHOTO CONPOTUBIICHUS MIPOKATHOW CTaJIM CMATHIO R, ipu a < 1,5¢ u cxxaturo R, npu a >
1,5¢; Bo BTOpOM citydae (puc. 15, 6) - cmsruio R,

a) 0)

A4
A

Puc. 15. Cxema ycTpolicTBa OITOPHOTO pedpa KECTKOCTH

a - B TOpIIe C IPUMEHEHUEM CTPOKKH; 6 - YIAJIEHHOTO OT TOpLIa C IVIOTHOM MPUTOHKON MM PUBAPKOIT K
HIDKHEMY HOsICY

B ciyuae mpuBapku omopHOro pedpa K HUIKHEMY TOsICY 0K CBAapHBIC BBl JOJKHBI
OBITH pacCUMTaHbI HA BO3ICHCTBUE OTMIOPHOM peaKIuu.

7.13. OpHOCTOpOHHEE pedpO JKECTKOCTH, PACIONOKEHHOE B MECTE MPHUJIOKEHHS K
BEpXHEMY MOSICY COCPEIOTOUCHHONW HArpy3KH, CIEAYyeT PacCUUTHIBATH KaK CTOUKY, CXKATYIO C
IKCIICHTPUCUTETOM, PaBHBIM PACCTOSHUIO OT CPEAMHHOW IIJIOCKOCTH CTCHKH 0 IICHTpa
TSHKECTH PACYETHOTO CEUEHMS CTOWKU. B pacdyeTHoe cedyeHHe STOM CTOMKM HEoO0X0auMO

. 0,65t,/E/R .
BKJIIOYATh CEUCHHE pedpa >KECTKOCTH M IOJOCHl CTEHKU HIMPUHOMN Y ¢ Kaxaon
CTOpOHBI pedpa. PacueTHyro ATMHY CTOMKH clielyeT IpHHUMATh PABHON BBICOTE CTEHKH.

CreHkn HEHTPAJIBbHO BHCHECHTPECHHO-CKATBIX M C)KATO-H3rndaeMbIX 3JIEMEHTOB

7.14*. OTHOIIEHNE PacYEeTHON BBICOTHI CTEHKH K TOJIIMHE /i./t B IICHTPAIbHO-CKATHIX (71
= 0), a TaKe BO BHELIECHTPEHHO-CXKAThIX U CKATO-U3rM0aeMbIX 3JIeMEeHTax 1o puc. 16* (m >
0), kxpome cilydaeB, yKa3aHHBIX B M. 7.16%, kak mpaBmiio, HE JOHKHO MPEBHIIATH 3HAYCHHU I

AwAETR, . /1€ 3HAYCHHS A CJICAYET ONPEaCIATh o Tab. 27%*.

Tabnuma 27
OTHOCHTEIILHBIH Ceuent ver 3Hadenus 4 7
JKCLIEHTPUCHUTET CHCHHE 3/ICMCHTa " Zl Dopmybl s onpeneneHus ~uw
Z<20 | Aw=130+0,157>
JByTaBpoBOE — _ B
A 220 | A =120+0357, Ho He Gonee 2,3
m=0 Kopo6uatoe, mBemepHoe 1<1,0 Ay = 1,2
fpoxaTHoe A 210 | A = 104027, 1o e Goxee 1.6
[BennepHoe, Kpome A< 0,8 Ay = 1,0
[pOKATHOTO 4208 Ay = 0,85+0,19 Z1 , HO He 6ogee 1,6
Z’l Zuw = Z 2
m>1,0 JlByTaBpoBOE, KOpoOUaToe < 20 — 1,30+0,15 :
A > 2,0 Ay = 1,20+0,35 A , HO He GoJee 3,1

O003HauYeHus, IPHUHATHIE B Ta0mIe 27%*:

A - ycnoBHast THOKOCTb DJIEMEHTA, IPUHUMAEMasl B PACYETE HA YCTOMUUBOCTh IPH LEHTPAILHOM CYKATHH;

/11 - YCJIOBHad THOKOCTh DJIEMCHTa, NpUHHUMaeMas B pacyeTe Ha yCTOﬁ‘{MBOCTb B IINIOCKOCTH ﬂCﬁCTBHﬂ

MOMCHTA.



Ipumeuanus: 1. K xopobUaTeiM OTHOCSATCS 3aMKHYTbIE NMPSMOYTOJBHBIC IMPOG MM (COCTABHBIC, THYTHIC
IPSIMOYTOJBHBIC U KBAAPATHEIC).

2. B xopoGuatom ceuennn mpu m > 0 3HaUeHHE Ay CleAyeT ONIpEeleIATh Il CTEHKU, NapajulelbHOI

IUTOCKOCTH M3THOAIOIIEr0 MOMEHTA.

3. Hpu 3nHavenwsx 0 < m < 1,0 3HaueHue A CleyeT ONPENeNATh JUHEHHOW WHTEPHOJSIIUEH MEexay

3HAaYEHUSIM U, BRIYUCIACHHBIMY TIpu m = 0 u m = 1,0.

X
4 .

N Nl le

Puc. 16. CxeMa BHELIEHTPEHHO-CXKAThIX 3JIEMEHTOB JIBYTaBPOBOIO M KOPOOUATOTO CEUEHU I

7.15. UckroueH ¢ tabn. 28.

7.16%. Jlns BHELEHTPEHHO-CKAThIX M CXKATO-U3TMOAEMbIX 3JIEMEHTOB JBYTaBPOBOIO U
KopoOuaToro ceueHuit (puc. 16*), paccuntsiBaembix o opmysie (56), OTHOILEHUE pacueTHON
BBICOTBI CTEHKH /s K TOJIIMHE ¢ CIEAYET OMPENEATh B 3aBUCUMOCTH OT 3HadeHus o = (o -
01))o (o - HauOobllee CXKUMAlOIIEe HAMpPSHKEHHE Yy pPACUeTHOM TpaHUIbl CTEHKH,
MPUHUMAEMOE CO 3HAKOM ILIKOC» U BBIYUCICHHOE 0€3 yueTa KOI(POULIHUEHTOB @, Doy UIIH C P,
01 - COOTBETCTBYIOLIEE HAIPSDKEHUE Y MPOTUBOIOJIOKHOM pacueTHON IpaHUIbl CTEHKH) U
MPUHUMATD He OoJsiee 3HaYCHU M, ONPeeIeMbIX:

npu o < 0,5 - o n. 7.14* HacTosAUmMX HOPM;

npu a > 1 - mo gopmyne

h . _
< — 435 (2a —DE <38 [ £
B =1402a-1)= =L
Trac O 3/1€Ch th CpCaHEC KacCaTCJIbHOC HAIIPSKCHUC B pacCMaTpuBacMOM

CCUYCHUN);

npu 0,5 < a < | - nuHelHON HHTEPNONISLUEN MEXKIY 3HAUEHUSIMU, BBIYUCIIEHHBIMU NIPU O/
=05na=1.

7.17*. JIns BHEUEHTPAJIbHO-CIKATBIX W CXKATO-U3THO0AEMBIX JJIEMEHTOB C CEUYCHUSIMU,
OTJIMYHBIMM OT JBYTaBPOBOIO M KOpOOYaTOro (3a HCKIIOYEHHEM TaBPOBOTIO CEUYEHHUS),
YCTaHOBJICHHBIE B II. 7.16* 3HaueHUs OTHOIUCHUH /i /¢ ClIeayeT yMHOXaTh HA KOY(GDUIIUCHT
0,75.

7.18*. Jlns UeHTpallbHO-, BHEIEHTPATBHO-CKATBIX U CXKATO-U3TMOAEMBIX SJIEMEHTOB

TABPOBOT'O CEUCHHS C YCIOBHOM rmOkocThio A or 0,8 10 4 OTHOIICHHE PacYCTHON BBICOTHI
CTEHKH TaBpa K Tonumue npu 1 < b/h,< 2 He TOIKHO IPEBBIIIAT 3HAUCHHH, ONpeIeNIeMbIX
o dopmyie

h _ b
L = (0.40+0,072) 1+025 2 | Rﬁ

! ef v (91)*

rae by - MMpHHA MOJIKU TaBpa;
he - pacdeTHast BBICOTA CTEHKH TaBpa.



Ipu smaueHmsx A < 0,8 mm A > 4 B ¢opmyre (91)* ciegyer HOpUHEMATH

cooTBeTCTBEHHO A = 0,8 umu A =4,
[lpn 3HadeHHWH Cce4YeHHs OHIEMEHTa MO MpeAelIbHON TIHOKOCTH, a TaKKe NpH
COOTBETCTBYIOIIEM OOOCHOBAaHMM pacyeToM HauOOJbLIME 3HAUEHUS /,/t CIeIyeT YMHOMXKaTb

Ha ko3 (puruent V Rypnlo (rne @, = @ unu @, = @., o= N/A), Ho He Oonee ueM Ha 1,25.

7.19*. B meHTpambHO-CKATHIX JIEMEHTaX JABYTaBPOBOTO CEUEHHS IS CTEHOK, HMMEIOIMX
pPAacUeTHYIO BBICOTY /s M YKPEIJICHHBIX HMApHBIM NPOJOJIBHBIM PEOPOM, PacHOIOKEHHBIM
IOCpeInHe, 3HaYEeHUE /,/t, yCTAaHOBJIEHHOE B M. 7.14*, ciexyeT yMHOXaTh Ha KO3(puiineHT
B3, onpenensiembiii ipu Jy/(hyt’) < 6 mo dopmyse

,3:1+0,4J—~“13 1-0.1 5
ot hert (92)

3

JSI

rae J; - MOMEHT WHEPIIHH CEUSHU S TPOJIOIBLHOTO pedpa.

[lpyu yKpemieHUH CTEHKH BHELEHTPEHHO-CXKATOr0 WJIM CXKATO-U3rM0aeMoro 3JeMeHTa
IPOJIONBHBIM PEOPOM KECTKOCTH ¢ MOMEHTOM WHepUHHU Jy > 6h,t, pacrmonoxeHHBIM
MOCpeIMHE CTEHKHU, HamOoJiee HArpyKEHHYI0 YacTh CTEHKH MEXIY IOSCOM U OChI0 pebpa
CIIEyeT paccMaTpUBaTh KaK CaMOCTOSITEIBHYIO IUIACTHHKY W TPOBEPATH COTIIACHO
TpeboBanusM 1. 7.14* u 7.16%*.

[Ipu pacmonoxenun pedpa ¢ OAHOW CTOPOHBI CTCHKH €0 MOMEHT HHEPIMH JIOJDKEH
BBIYUCIISITECS OTHOCUTENIBHO OCH, COBMEILIGHHOMN ¢ ONMUKailIel rpaHblo CTEHKU.

[IpononpHBIE pedpa KECTKOCTH CIIEAYeT BKIIOYATh B PACUCTHBIC CCUCHUS DJIEMEHTOB.

B ciydae BeImosHEHHUs MPOAOJIBHOrO pedpa B BHAE Topa CTEHKUA INPU BBIYUCICHUU /o
CIIEJTyeT YIUTHIBATh PA3BEPHYTYIO THHY Todpa.

MuHumaneHble pa3Mepbl BBICTYMAIONIEH YacTU MPOJOJIBHBIX Pedep KECTKOCTH CIEAyeT
MPUHUMATD COTIACHO TpeOoBaHUM II. 7.10 HACTOSLMX HOPM.

7.20*. B cimyuasx, korga (akruueckoe 3Ha4eHUe /,/t IPEBBIIACT 3HAYEHUE, ONPEEIAEMOE
nmo 1. 7.14* (s neHTpaJbHO-CXKATHIX 3JIEMEHTOB He Ooyiee 4eM B JIBa pas3a), B PacUETHBIX
dopmynax 3a 3HayeHUE A cleayeT MPUHUMATh 3HAYEHHE A,.;, BBIYHCIEHHOE C BBICOTOMN
CTEHKHU /1,04 (B KOPOOUATOM CEUCHHUU OMPEHCISIOTCA /g U Myogy AJTA TIIACTHHOK, 0OPa3YIOIIMX
CEUEHHE M PACIOJIOKEHHBIX COOTBETCTBEHHO MapaIENbHO U MEPIEHAUKYISIPHO MIOCKOCTH
n3ruba):

JJIs1 IBYTaBPOBOTO U IIBENIEPHOTO CEUCHUS A g = A - (her - hyea)t;

JUTSI KOPOOYATOTrO CEUCHUS:

IpU UEHTPAIBHOM CKATHH Aeg= A - 2(Ner - hrea)t - 2(hep - hyear )t

IIPY BHELEHTPEHHOM CXKATHH U CKATHH € U3THOOM Ao = A - 2(hor -hyeq)t.

3HaueHust A4 CIEAYET ONPEACTATh:

JUTSL TIEH TPAITbHO-CHKATHIX 3JIEMEHTOB MIBEIICPHOTO CeUCHUS 110 popmyrie

hred = M_’uw \ E/Ry , (92, a)

e v - yCIIOBHAs THOKOCTh CTEHKH IIBEJIEPHOTO CEUEHU s, TpHHUMaeMasi 1mo tabm. 27%;
JUTSL TIEH TPAITbHO-CHKATHIX 3JIEMEHTOB JIBYTaBPOBOTO M KOPOOYATOTO CeUeHUM 10 hopmyrie

_ (Z _ E
]’l =t ﬂ - _—w—l ﬂ _k —
red 2 ( uw ) R

" Y, (92, 0)

rac XW - YCJIOBHAasA T'MOKOCTh CTCHKHU COOTBCTCTBYIOIICTO CCUCHMU S, ITIpUHUMACMaA 110



Tabm. 27* npu m = 0;

T hy |R,
w ~
t \ E - ycnoBHas ruOKOCTh CTEHKH, IIPH BBIYUCICHHH h,.q MPUHMMAEMAas PaBHOM
= _r
ooy VE .
b
k - xo3¢gdumeHT, TpUHUMAEMbIN paBHBIM JIJIs IByTaBPOBOTO ceueHus k = 1,2
+ 0,154 (mpu A > 3,5 cnenyer npunumatrh 4 = 3,5) u i kopo6GIaToro
ceuerns k =2,9 + 0,24 - 0,7 4w (pu Av>23 clieyeT IPUHUMATh A=
2,3); 3mech A - ycIaoBHasi TMHOKOCTb DJIEMEHTA, IIPUHSITAs 10 Ta0u. 27%;
JUTsl BHEIIEHTPEHHO-CXKATBIX W CXKATO-M3rMOAaeMbIX JIeMeHTOB 1o dopmyne (92, 6), tae
3HaueHue uw CJICyeT BBIYUCIIATH 10 Tabi. 27%, a 3HaueHue k npu 4 = 4 .

VYka3zaHHble M3MEHEHUsI PAcuyeTHOW BBICOTHI CTEHKH CIIEAyeT NMPUHHUMATh TOJBKO JUIf
OmpeseNieHus TUIomAa ceueHuss 4 mnpu pacuetax nmo dopmynam (7), (51), (61) u (62)
HAaCTOSIIMX HOPM.

7.21*. CTeHKM CIJIOIIHBIX KOJIOHH TIpH hey / 1223 E/ R, CeyeT YKpeIUIiTh
HONEPEYHBIMU pedpaMH KECTKOCTHU, PACIOJIOKEHHBIMU Ha paccTosiHUM (2,5-3) hy OHO OT
JPYroro; Ha KakJIoM OTIIPaBOYHOM 3JIEMEHTE JOJIKHO OBITh HE MEHEee IBYX pedep.

MuHuUMalbHBIE pa3Mepbl BBICTYNAIONICH YacTH MOIMEPEYHBIX pedep >KECTKOCTH CIIEAyeT
MIPUHUMATD COTJIACHO TpeOOBaHUsIM 11. 7.10 HaCTOSAIMX HOPM.

IosicHble JUCTHI (I10JIKHM) e HTPAJIbHO-, BHELIE HTPE HHO-C:KATBIX, CKATO-N3rH0aeMbIX U
H3rndaeMnbIX DJIeMEHTOB

7.22*. PacueTHy!0 IIMPHHY CBecCa HOACHBIX JHUCTOB (IOJOK) b, clleflyeT HpUHHMATh
PaBHOM PacCTOSIHUIO: B CBAPHBIX AJIEMEHTAX - OT TPAHU CTEHKU (IIPU OJHOCTOPOHHHUX HIBAX OT
TPaHH CTEHKU CO CTOPOHBI IBA) A0 Kpas MOSCHOTO JHCTA (IIOJIKH); B MPOKATHBIX MPOQHIIAX -
OT Havaja BHYTPEHHETO 3aKPYIJICHUS JI0 Kpas MOJIKA; B THYTHIX Mpoduisix (puc. 11) - oT kpas
BBIKPY)KKU CTEHKH 10 Kpasi OSICHOT'O JINCTA (ITOJIKH).

7.23*. B UEHTpalbHO-, BHEIEHTPEHHO-CXKATBIX M CXKATO-MU3TMOAEMBIX DJJIEMEHTaX C

ycIoBHO#M THOKOCTRIO A 0T 0,8 10 4 OTHOIIICHKME PAaCUETHOW IIMPUHBI CBECA MOSCHOIO JINCTA
(monku) b, K TONIMHE i cledyeT HNPUHUMAaThb He Oojee 3HAueHHl, OIpeAenseMbIX I10
dopmymnam Tadm. 29%*.

Tabnua 29*

b

,@N

XapakTepHUCTHKa MOJIKH (TI0SICHOTO JIMCTA) U CEYEHUS dJIeMEeHTa —
Haubospmme otHOIICHHS !

HeoxkaiiMiieHHas AByTaBpa 1 TaBpa

bef —
%= (036+010)

OkaiiMJieHHasi peOpOM JIByTaBpa U TaBpa b _
L~ (0,54+0,152)
t

HeoxkaiimiieHHas: paBHOTIOJIOYHBIX YTOJKOB M THYTBIX PO UIICH
(32 HUCKITFOYEHHEM IIBEIUIepa)

bef —
%= (040+0,072)

mmfﬂm

OxaiimyieHHast peGpPOM PABHOMOJOYHBIX YTOJKOB W THYTHIX by _
npod e T =(0,50+0,182)

B




bef

HawuGonpmue otHOmEHnss ¢

XapakTepHUCTHKa MOJIKH (TI0SICHOTO JIMCTA) U CEYEHUS dJIeMeHTa

HeoxkaiimnenHas 0oJpInas HEpaBHOIIOJIOYHOTO YTOJIKA M ITOJIKA
mBesUepa

be v _
&= (043+0,087)

OkafimieHHass peOpoM W yCHWICHHass IUIAHKAMH THYTBIX
npodueit

£
Ry
£
R}’

bef —
% =(085+0197)

[pu suauenusxA < 0,8 wmAd > 4 B ¢opmyrax Tabn. 29% cueayeT NpPUHEMATH

coorBeTcTBEHHO A = 0,8 umu 4 =4,
7.24. B n3rubaembIX 3JIeMEHTaX OTHOILICHUE MIMPUHBI CBECA CKATOTO Mosica b, K TONIMHE i
ciieyeT IpUuHUMATh He OoJiee 3HaYeHU, onpeaensieMbix mo tabi. 30.

Tab6numa 30
Pacyet nsrudaembix b,
XapaKTepHuCTHKa CBECa
SJIEMCHTOB HauGobIuye 3Ha4€HUs OTHOIIECHHS [
B mpenemax  ympyruxHeoxaliMieHHBIN bef E
neopMaruii —=0,5 |—
t R
y
OxaiitmMIIeHHBIH peOpom b E
70,75 |—
t R 5
C  yderom pa3Butusi| HeokaiimneHHbIN [
IACTHYECKHX b/t =0,11h.s/t, HO He Gosee 0.5 E/Ry
! OxaiitmiIeHHBIH peOpoM
nedopmaruii
dop bes/t =0,16h./1., HO HE Goce 0.75 E/Ry

E/R,
'TIpu heft, < 2,7 / Y HanOoJIbIIIee 3HAUCHUE OTHOMICHHUS D/t CIICAY €T MPUHUMATh:

. JE/R
JUTSI HEOKaMMJIEHHOTO cBeca b/t =0,3 / Y

JUTS OKaiiMJIeHHOTO pedpoM cBeca b/t = 0,45V E/Ry ,
O0o03HauyeHus, NpuHsATHIe B Ta0smie 30:

hes- pacdyeTHasi BEICOTA OaJKu;

t, - TOJIIINHA CTCHKH OaJIKH.

7.25. BbicoTa OKalMIIIOLIETO peOpa MOIKH d.; U3MeEpseMasl OT €€ OCH, JOJDKHA OBbITh He
menee 0,3b, B aneMeHTax, HE YCHWJIEHHBIX miaHkamu (puc. 11) m 0,2b., - B snemeHTax,

YCUJIEHHBIX IIJTAaHKaMH, IIPU 3TOM TOJIIIHA pedpa T0DKHA OBITh He MeHee 2d,V R, / £

7.26*. B 11eHTpalbHO-CHKAThIX 2JIEMEHTaX KOPOOYaTOro ceueHUsi HauOoJbllee OTHOIICHHE
pacuyeTHON IMPUHBI HOsAca K TOJNMMHE b/t CleayeT MpUHUMATh 10 TalI. 27* Kak 11 CTEHOK
KOpoOYaTOro ceyeHusl.

Bo BHEHEHTPEHHO-CKATBIX M CHKATO-M3THOAEMBIX DIIEMEHTAaX KOpOOYAaTOro CeueHUs
HauOoIbllee OTHOWEHUE b/t ClIeyeT IPUHUMATB!

npu m < 0,3 - kaK 1715 [IEeHTPATbHO-CHKATHIX AJIEMEHTOB;

npum > 1,0 A <2 +0,04m bt =N /E .
mpum >1,0u 1 >2+0,04m

- E
by [t =(0.4+032)(1-0,01m) ™
y .



[Ipu 3HAYEHMSAX OTHOCHUTEIHHOTO dKcieHTprcuTeTa 0,3 < m < 1 HanOOJBIIME OTHOMICHUS
byt cnemyer ompenensTh JIMHEHHON UHTEpHOSLMENH MEXAy 3HAueHUusMU  blt,
BBIYMCIECHHBIMU Ipu m = 0,3 um = 1.

7.27*. Ilpm Ha3HAYEeHMHM CEUEHUN LEHTPAJIbHO-, BHEIIEHTPEHHO-CXKAThIX M CXKaTo-
M3rubaeMbpIX 5SJIEMEHTOB IO TpENeNbHOW THOKOCTH, a W3rubaeMbIX 3JIEMEHTOB - II0
MmpefebHBIM MpOorubdaM, a TaKKe TMPU COOTBETCTBYIONIEM OOOCHOBAaHHUHM pPacueTOM
HauOoIbIE 3HAYCHHsS OTHOILICHHMS pAacyeTHOW LIMPUHBI CBeca K TONIMHE b/t cremyer

YMHOaTh Ha KOY(PHUITUESHT VR, @ /o , HO He Ooustee uem Ha 1,25.

3nech caenyeT NpUHUMATh:

JUIL TICHTPAIIbHO-, BHEIICHTPEHHO-CXKATBIX M CXKATO-U3rM0AeMBbIX JJIEMEHTOB: @, -
MEHbIIEE W3 3HAYECHUH ¢, @, (Qoy, C@, HUCIOIB30BAHHOE IpPH IPOBEPKE YCTOHMUUBOCTU
aJieMeHTa; o= NJ/A;

M
o=
Ui M3ru0aeMbIX JIEMEHTOB: ¢, = l; o - Oojbllee U3 ABYX 3HAUCHHI Wo, wm
M M
=—*y+r T
JX J)C

8. PACYET JIMCTOBBIX KOHCTPYKIIUI
PacuyeT Ha NpOYHOCTH

8.1. Pacuer Ha MPOYHOCTH JINCTOBBIX KOHCTPYKIIUM (000JI0UEK BpAICHHS ), HAXOISAIMXCS B
0€3MOMEHTHOM HAMPSHKEHHOM COCTOSIHUH, CJICTYeT BBITIOIHSTE 10 (opmyrie

2 2 2
\/C)'x —o,o0, +o;, +37,, =Ry, ’ 93)
1€ Oy U O, - HOPMAJIbHBIC HANPSDKEHHUS 10 JBYM B3aUMHO NEPICHIAUKYISIPHBIM
HaIPaBJICHUSM;

Y- KOO(GdUIMEHT yCIOBUW paOOTHI KOHCTPYKIMH, Ha3HA4YacMbId B
coorBercTBUM ¢ TpeboBanusimu CHull mno mnpoexrupoBanuio
COOPYKCHUU MPOMBINUICHHBIX IPEAIPUATHH.
[lpu »TOM abcoytOTHBIE 3HAYEHUs TJIABHBIX HAIMpPSHKEHHH JODKHBI ObITh He Oolee
3HAQYEHUH PaCUYETHBIX COIPOTUBIICHUMN, YMHOKECHHBIX HA J,.
8.2. HampsbkeHust B 0€3MOMEHTHBIX TOHKOCTEHHBIX 000JI04Kax BpameHus (puc. 17),
HaxOMALMXCS I0J] JaBJICHUEM JKMJIKOCTH, TIa3a WM CBIIYYEro Marepuasia, Cleayer
OTIPEeNeNATh Mo Gopmyaam:

o, o _ P
n > r . (94)
VN
O —_—
! 27trt cos [ (95)

TJIc O] U 0) - COOTBETCTBEHHO MEPUIMOHAIBHOE U KOJBIIEBOS HAIPSDKECHUS,
ruar - pa,unycm KpI/IBI/ISHBI B TIJIaBHBIX HaHpaBHeHI/ISIX CpCIIHHHOfI HOBerHOCTI/I
000/10YKH
p- pvaeTHoe JAaBJICHUC Ha eI[I/IHI/II_[y HOBerHOCTI/I 060JIO‘-IKI/I;
t - TOJIIIMHA O0O0JIOYUKH;
F - mpoekuus Ha OCh z-z OOOJIOYKU TOJTHOTO pacyeTa JaBJICHHS, ACWCTBYIOIIETO Ha



4acTh 000Js0uku abce (puc. 17);
r ¥ [ - paguyc U yroj, moka3aHHble Ha puc. 17.

O1 z O1

N4

z

Puc. 17. Cxema 0605109KH BpaleHus

Puc. 18. Cxema koHUUYECKOW 00OJIOUKH BpaICHUS

8.3. HampspkeHHst B 3aMKHYTBHIX O€3MOMEHTHBIX TOHKOCTEHHBIX 0O0O0JIOUKaxX BpAIlCHMS,
HAXO[MIMXCS TOJ BHYTPEHHMM pPABHOMEPHBIM [aBJIEHHEM, CIEIYET ONpPEACNATh 10

dopmymam:
JUTSL MATTMHIPUYECKIX 000J109eK

o =L o P
2t un t (96)
TSt cpeprdeckrx 000JI09eK
2t ; O7)
JUTST KOHUYECKUX 000JI0UEK
r r
o=t 5 =P
2t cos 3 " tcos (98)

TJie p - pacyeTHOE BHYTPEHHEE JJaBJICHHUE Ha SIMHUILY TTOBEPXHOCTH 000JIOYKH;
7 - paAnyc CPEIMHHON MOBEPXHOCTH 00004KH (puc. 18);
[ - yroa Mexay o0pasyrolnei KoHyca U €ro ochio z-z (puc. 18).
8.4. B mecTax n3amMeHeHHs (OPMBI HIIM TOJNIIMHBI 000JI0YEK, a TAKKe NU3MEHEHHS Harpy3Ku
JIOJKHBI OBITh YITEHBI MECTHBIC HANIPSHDKEHUS (KpaeBou d(deKT).

PacuyeTt Ha ycTOHYHBOCTH

8.5. Pacuer Ha yCTOMYMBOCTH 3aMKHYTBIX KPYTOBBIX ITHJIMHAPUYECKAX 000JOYEK



BpalllcHUs, PaBHOMCPHO CXKaATbIX IapalICIIBHO O6pa3YIOH_[[/IM, CJICOAYCT BBIINIOJHATH I10
dopmyre
o1 < 7co-crl: (99)

IJie 07 - PacUeTHOE HAIPsDKEHHE B 000JIOUKE;
Ou1 - KPUTUYECKOE HANPSDKEHUE, PAaBHOE MEHbIIEMY U3 3HaUeHUH R, unu cEt/r (3aech r -
panuyc CpeIMHHOM MOBEPXHOCTH 000JIOUKY; ¢ - TOJNIMHA 000I0YKH ).
3navyenus koddduinenToB y npu 0 < 7/t < 300 cnegyer onpeaenars mo Gopmysie

R, \r
v =0,97-10,00025+ 0,95 — |—
E)t (100)
3HaueHus KO3(PPUIIMEHTOB ¢ cleayeT onpeaensaTs mo tadi. 31.
Tabnuma 31
r/t 100 200 300 400 600 800 1000 1500 2500
c 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,07 0,06

B ciydae BHEIEHTPEHHOTO CKATHS TAPALIENBHO OOPasyrOIMM WM YHCTOTO M3THba B
JIMaMETPATLHON TIOCKOCTH TIPH KaCaTENbHBIX HAMPSHKEHUAX B MECTE HaMOOJIBIIETO MOMEHTA,
He npeBblnaonwx 3Hadennii 0,07E (¢/r)*?, nanpsokenue o, T0IKHO ObITH yBenuueHo B (1,1
- 0,1 o%/01) pas e ¢’ - HaMMEHBIIEE HANPHKEHHE (PACTATUBAIOLIME HAMPSOKEHUS CUMTATh
OTPHULIATEIbHBIMU ).

8.6. B Tpybax, pacCUMTBHIBAEMBIX KaK CKATHIE WIIM CXKATO-M3TMOAEMbIE CTEPKHHU, MPH

A =R, JE 20,65

yCJ'IOBHOfI TMOKOCTH JOJIDKHO OBITh BBIIIOJIHEHO YCJIOBHC

r/t<314,[E[R, (101)

Takue TpyObl clleyeT pacCUMTHIBATh Ha YCTOMYHMBOCTH B COOTBETCTBUU C TPEOOBAHUSIMU
pa3d. 5 HacTosAULWMX HOPM HE3aBUCUMO OT PacyeTa Ha YCTOMYMBOCTb CTEHOK. Pacuer Ha
YCTOMYHMBOCTh CTEHOK OECIIOBHBIX MJIM JIEKTPOCBAPHBIX TPYO HE TpeOyeTcs, eciau 3HaueHue
7/t He TIPEeBBIIIACT MOJIOBUHBI 3HAUECHU, onpeenseMbIX 1o ¢opmyse (101).

8.7. llunuHpapuyeckas IMaHenb, omepras MO JBYM oOOpasylollMM U JBYM Jyram
HAIPaBJIAIOIIEH, PABHOMEPHO CKaTas BJOJb oOpasyroumx, npu b*/(rt) < 20 (rae b - umpuna
MaHed, U3MEpPEHHas Mo Jyre HalpaBJIsIoIel) JOHKHA ObITh paccyMTaHa Ha YCTOMYHMBOCTD
KaK MJIaCTUHKA 110 (opMyIam:

IIpU pacyeTHOM HamnpsbkeHuu o < 0,8R,

borofE
! o (102)

3

IIPU PACYETHOM HANPSDKEHUH O = R,

/ R
b 37/ 1+500—2
t E (103)

Ilpu 0,8R, < o < R, HauOoibllee OTHOLICHHE b/t ciemyeT ompenensaTb JIUHEHHOU
MHTEPIOJIALUEN.

Eciu b%/(rt) > 20, nmanemb ClemayeT pacCUMTHIBATE HA YCTOMYMBOCTH Kak 000J04KY COMIIACHO
TpeGoBaHMsM 1I. 8.5.

8.8*. Pacuer Ha yCTOMYMBOCTH 3aMKHYTOM KPYroBOW ITUIMHAPHUUYECKON 000JO0UKA




BpallleHUsl TIpU JEHCTBUU BHEIIHETO PAaBHOMEPHOIO NaBJIEHHUS p, HOPMAJIBLHOTO K OOKOBOM
MMOBEPXHOCTH, CIIEYET BBIMOIHSATH IO (OpMyIIe

(o)) < YcOcr2, (104)

rJie 0, = pr/t - pacdeTHOE KOJIBIIEBOE HAIPSDKEHHE B 000JIOUKE;
O - KPUTHUECKOE HAIPsDKEHHE, OnpeersieMoe 1o GopMynam;
npu 0,5 <//r<10

0.2 = 0,55E(r/l)(t/r)*?; (105)
npu l/r > 20
G = 0,1 TE(UIFY; (106)

npu 10 < //r < 20 HanpsbKeHUE O, CIAEIYeT ONPEACIATh TUHEHHON HHTePIOAIUEH.

3n1ech / nMHA MUIUHAPUYECKON 00O0IOUKH.

Ta ke 0007104Ka, HO YKpeIJICHHAas! KOJIbLIEBBIMU peOpaMu, pacroiloKEHHBIMH C IIATOM § >
0,57 Mex Iy ocsiMH, TOJDKHA OBITh pacCuyMTaHa Ha yCTOMYMBOCTH 10 dopmynam (104) - (106) ¢
MOJICTAHOBKOM B HUX 3HAUEHUS S BMECTO /.

B sToM ciiyuae nOMDKHO OBITH YAOBJIETBOPEHO YCIOBHE YCTOMYMBOCTH pebpa B CBOeH
MIJIOCKOCTH KaK CXKATOTO CTEP)KHsI COMNIacHO TpeOoBaHMAM M. 5.3 mpu N = prs U pacueTHOU
IJIMHE CTepKHA [y = 1,87, Ipu 3TOM B ceueHHe peOpa ciefyeT BKII0YaTh y4acTKU 000J0YKU

. 0,65¢t,/E/R .
OMPUHOU Y ¢ KaXJOW CTOPOHBI OT OocHU pedpa, a YCIIOBHAsl THOKOCTh CTEPXKHS
A=AJR, |E

y/ HE JI0JbKHA MPEBBIATH 6,5.

[Ipu omHOCTOpOHHEM pebpe MKECTKOCTH €ro MOMEHT HWHEPIUU CIEAyeT BBIYUCISTH
OTHOCHTEJIBHO OCH, COBITQJIAIOIICH C OMKAMIIEH MTOBEPXHOCTHIO 00O0JIOYKH.

8.9. Pacuer Ha YCTOMYMBOCTH 3aMKHYTOM KPYrOBOH WMJIMHIPUYECKOH 000JIOYKU
BpallleHUs, TOABEP)KEHHON OJIHOBPEMEHHOMY JIEHCTBHMIO HArpy3o0K, YKa3aHHBIX B M. 8.5 U
8.8%, cienyer BBIMOIHATD 1O hopMmyrie

%1

O
+—2<7,

o (oM , (107)

crl

TI€ O JOJDKHO OBITh BBIUMCICHO COIJIacCHO TpeOoBaHUsM M. 8.5, a Oy, - COIJIACHO
TpeOoBaHUsM 1. 8.8%*.

8.10. Pacuer Ha yCTONYMBOCTh KOHHYECKON OOOJIOUKU BpAIICHUS C YIIIOM KOHYCHOCTH fF <
60°, cxxatoit cuioit N B11oiib ocu (puc. 19) ciemyeT BBITOTHATE 10 Gopmyrie

N< 3N, (108)
e N, - KpUTHYECKas CUIIa, OIpeessemMas o Gopmyiie
N = 6,287, 0.1c08>f3, (109)

37E€Ch f - TOIIMHA 000JI0YKH;
O.1 - 3HAUYEHHE HAIpPSHKCHHS, BBIYMCICHHOE COITIaCHO TpeOoBaHUAM M. 8.5 ¢ 3aMeHoi
paanyca r paguycoM 7, PAaBHBIM
0,9, +0,1n
v, =
cos [ ) (110)




ry

y

A

A 4
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Puc. 19. Cxema xoHHYECKOW 000TOYKH BpaIlleHUsI MO JAEHCTBUEM MPOIOILHOTO YCUITUS
coKaTUs

8.11. Pacuer Ha yCTOMYMBOCTh KOHHYECKON 000JIOYKM BpAICHUS TPH JCHCTBUH BHEIIHETO
PaBHOMEPHOTO JaBJICHUS p, HOPMAIBHOTO K OOKOBOW IMOBEPXHOCTH, CJICIYCT BBITIOIHSATH 110
dopmyre

02 < YOy, (111)

31IECh Oy = pry /t - PACUETHOE KOJBI[EBOE HANIPsDKEHUE B 000I0UKE;
0.2 - KPUTHYECKOE HANPSDKEHHE, OTPEIeIIIEMOe 10 opMyIie

Gz = 0,55E(rm IH)(t/rn), (112)

r1e /1 - BbICOTa KOHMYECKOW 000I04YKH (MEX/1y OCHOBAHUSIMM );

T - PamAyc, onpenenseMsiii mo gopmymne (110).

8.12. Pacuer Ha yCTOWYMBOCTh KOHMYECKOM OOOJOYKM BpaILEHUS, IOJBEPKEHHON
OJIHOBPEMEHHOMY JIEHCTBUIO HArpy30K, ykazaHHbIX B M. 8.10 u 8.11 ciemyeT BBIOIHATH 1O

dopmyie

Ncr O-CVZ ) 5 (113)

rJe 3HaYeHUs N, U Oy CEyeT BRUUCIATh 1o dopmynam (109) u (112).

8.13. PacueT Ha ycTOMYMBOCTD OJTHOW cpeprueckoit 0007109KH (MJIU €€ CeTMEHTA) PH /¢
< 750 1 nelicTBMM BHEIIHETO PaBHOMEPHOIO JABJIEHUA p, HOPMAIBHOIO K €€ TOBEPXHOCTH,
CclIelyeT BBINOHSTH 110 (opMyIie

0 < ¥.Ou, (114)

rae o = pr/2t - pac4eTHOE HaPsHKCHUE;
o = 0,1Et/r - xpuTHUecKoe HalpsbKeHUE, IPUHUMaeMoe He Oonee R);
7 - pamyc CpeIMHHON MTOBEPXHOCTH CGEpPHI.

OcHoBHBIE TPeOOBaHNA K pacyeTy MeTALJIMYeCKMX MeMOPAHHbIX KOHCTPYKIUI

8.14. Tlpu pacyere MeMOpaHHBIX KOHCTPYKIIMH OMUpaHUE KPOMOK MEMOpaHbI Ha YIIPyrue
AJIEMEHTHl KOHTYypa CIIEAyeT CYMTaTh IIAPHUPHBIM [0 JIMHUHM ONUPAHUS U CHOCOOHBIM
repeaBaTh CABUT HA JIEMEHTHI KOHTYpa.

8.15. Pacuer MmeMOpaHHBIX KOHCTPYKIIMI JOKEH MPOU3BOAUTHCS HA OCHOBE COBMECTHOM
paboThl MeMOpaHbl U DJIEMEHTOB KOHTYpa C y4€TOM HX Je(OPMHUPOBAHHOTO COCTOSIHUS U
TeOMETPUYECKON HEMMHEHHOCTH MEMOpPaHBI.



8.16. HopmanbHble U KacaTelbHbIE HAMNPSHKEHUS, PACHPEACICHHbIE MO KpPOMKam
MeMOpaHbl, CIeIyeT CYUTaTh YPaBHOBEUICHHBIMU CXXAaTHEM U M3rMOOM OMOPHOTO KOHTYpa B
TaHT€HLIMAJIIbHOMN MJIOCKOCTH.

Ilpu pacuere OMOPHBIX 3JIEMEHTOB KOHTYpa MEMOpPAaHHBIX KOHCTPYKIUU ClIeAyeT
YYUTHIBATh:

U3ru0 B TAHTEHIMAIBHON MIJIOCKOCTH;

0CEBOE C)KATHE B DJIEMEHTAaX KOHTYpa;

C)KaTHe, BBI3IBAEMOE KacaTEJIbHBIMU HANPSHKCHUSIMU MO JIMHUM KOHTAKTa MEMOpaHBI C
3JIeMEHTaMHU KOHTYpa;

U3ru0 B BEPTUKAIBHOM IJIOCKOCTH.

8.17. Tlpm mnpukpenjgeHUH MeMOpaHbl C ODKCIEHTPUCHTETOM OTHOCHTEIBHO I[EHTpa
TSDKECTH CEUYCHHS 3JIEMEHTOB KOHTYpa KpoMme (JaKTOpOB, yKa3aHHBIX B II. 8.16, mpu pacuere
KOHTYpOB CJIEIyeT YIUTHIBaTh KpPyueHUE.

8.18. Ilpu ompeneneHUM HaNpsDKEHUH B LIGHTPE KPYIJIBIX B IJIaHE IUJIOCKMX MeMOpaH
JIOITYCKaeTCsl IPUHUMATh, YTO OMOPHBIA KOHTYP SBJISETCS HeAehOPMUPYEMBIM.

8.19. Jlns ompeneneHus HampsDKeHUH B LEHTPE DIUIMIITHYECKOH MeMOpaHbl,
3aKpernieHHOW Ha AeGopMUPYEeMOM KOHTYpE, TOMYCKaeTCs MPUMEHATh TpeOoBaHus 1. 8.18
IpH YCJIOBHMH 3aMEHBI 3HAYCHHS paauyca 3HaYeHHEeM OOJblLIel TMaBHOM MOIYOCH 3IUIHIICA
(oTHOIIEHUE OOJIBIICH TTOTYOCH K MEHBIICH JTODKHO OBITH HE Ooee 1,2).

9. PACYET QJIEMEHTOB CTAJIbHBIX KOHCTPYKIIU HA BBIHOCJIUBOCTH

9.1. CranpHBIE KOHCTPYKIIMM W WX SJEMEHTHI (MTOJAKPAHOBBIC Oaliku, Oalku pabodmx
TJIOMIAIOK, DJIEMEHTHI KOHCTPYKIIUN OYyHKEPHBIX M Pa3rpy30YHBIX ICTaKaJ, KOHCTPYKIIUU O]
NBUTATE€IN W [p.), HEMOCPEACTBEHHO BOCIPUHHUMAIONME MHOTOKPaTHO JeiCTBYIONME
MOABWIKHBIE, BHUOpPAIMOHHBIE WM JPYTOr0 BHUJA HArpy3Kd C KOJMYECTBOM IIHKIIOB
Harpykenuii 10° u Oosee, KOTOpblE MOTYT IIPMBECTH K SBJICHHMIO YCTAIOCTH, CIEIyeT
MPOEKTUPOBATh C MPUMEHEHUEM TAKMX KOHCTPYKTHBHBIX PEILIEHUH, KOTOPHIE HE BBI3BIBAIOT
3HAYUTENbHON KOHI[EHTPALIMU HANPSHKEHUH, U POBEPSATHh PaCue€TOM Ha BHIHOCIUBOCTb.

KonnuectBo 1UUKIOB HarpyKeHUMl  cleayeT MNPUHUMATh 1O  TEXHOJIOTHMYECKUM
TpeOOBaHUIM SKCILTyaTalluH.

KoHCTpyKIIuM BBICOKMX COOPY)KEHUW THIIA AaHTEHH, IBIMOBBIX TpyO, Madr, OamieH u
MOABEMHO-TPAHCIIOPTHBIX COOPY)KEHHI, MpoBEpsieMble Ha PE30HAHC OT JEHCTBUS BETpA,
CJIEYET IIPOBEPSTH PACYETOM HA BBIHOCIUBOCTD.

Pacder KOHCTPYKIIMII Ha BBIHOCIMBOCTBH CJIEAYET MPOU3BOJAMTH Ha JEHCTBUE HArpy3ok,
yCTaHaBIMBaeMBbIX cornacHo TpeboBanusmM CHull mo Harpy3kam v BO3ICHCTBHUSIM.

9.2%*. PacdeTr Ha BRIHOCIIMBOCTbH CJICTyET ITPOU3BOIUTH TTO hopMyIie

Omax < ARy, (115)

rne R, - pacueTHOE CONPOTUBIICHUE YCTAIOCTH, MPUHUMaeMoe 10 Tabm. 32* B 3aBHCUMOCTH
OT BPEMEHHOIO COMPOTUBJIECHUS CTaJd U TPYHI DJIEMEHTOB KOHCTPYKLIUU,
MIPUBEJCHHBIX B Ta0. 83%;
o - KO3(PPUIIMEHT, YYUTHIBAIOIMNA  KOJIMYECTBO IIMKIOB  HAarpyKeHUH n W
BBIUNCIIIEMBIN
npu 1 < 3,9-10° mo gopmymnam:
JUISL TPYIIIT 3JIEMEHTOB 1 1 2

2
o= O,O64(LJ - o,s(iJ +1,75
10 10 : (116)



JUISL TPYIIT 3JIEMEHTOB 3-8

2
a= 0,07(%1 - 0,64[%} +2,2
: (117)
npu n > 3,9-10° a = 0,77,
7y - kKoa(dduuenT, onpenensieMblii Mo Tabn. 33 B 3aBHCHMOCTH OT BHJA HAIPSHKEHHOTO
COCTOSIHUSL M KOA(DPUIIMEHTa aCUMMETPUH HAMPSDKEHUU P = Oin/ Onax; 30ECH Opin U
Omax - COOTBETCTBEHHO HauOOJblliee W HAMMEHbIIEe MO a0COIIOTHOMY 3HAYCHHIO
HaMpsDKeHUS B PACCUMTHIBAEMOM DJIEMEHTE, BBIUHMCIEHHBIE MO CEYEHUIO HETTO 0e3
ydera KoOd(ppUIIMEHTAa JUHAMHYHOCTH M KOIPPUIUEHTOB @, @, @b llpu
Pa3sHO3HAYHBIX HAMPSDKEHUAX KOIPOUIHEHT acCUMMETPUM HAINpSHKEHUN CcleayeT
OPUHUMATD CO 3HAKOM «MHUHYCH.

Tabnuia 32%*

3nauenus Ry IpU BpEMEHHOM CONPOTUBJIEHUH CTAJM Pa3pbiBy R, MITa (krc/cM?)
I'pymna snemeHTOB 0 420 (4300) cB. 420 (4300) 1o | cB. 440 (4500) 1o | cB. 520 (5300) mo | cB. 580 (5900) n0
A 440 (4500) 520 (5300) 580 (5900) 635 (6500)
1 120 (1220) 128 (1300) 132 (1350) 136 (1390) 145 (1480)
2 100 (1020) 106 (1080) 108 (1100) 110 (1120) 116 (1180)
3 Js Bcex Mmapok ctam 90 (920)
4 Js Bcex Mapok ctam 75 (765)
5 Js Bcex Mapok ctam 60 (610)
6 Js Bcex Mapok ctam 45 (460)
7 Jns Bcex mapoxk ctanum 36 (370)
8 Jlst Bcex Mapok ctam 27 (275)
Tadonuma 33
Omnax Kosgmunenr aCCVHMeTpHH DopMyJIBI I BEIYUCICHUS K03 D PUIreHTa 7,
HANPSDKCHUI P
2,5
-1<p<0 =—
P Vv 15-p
Pactskenue <p=l, Vv 12—,
0.8 1 - L0
o< p< 7/1’ 1— P
2
Cxatne -1<p<l1 7v=§

[Ipu pacyerax Ha BBIHOCIUBOCTH 1Mo (opmyne (115) mpousBenenne aR,y, HE HOHKHO
NPEeBBILATH R,/ .

9.3. CranbHble KOHCTPYKIUM M HX 3JIEMEHTbI, HEMOCPEJICTBEHHO BOCIPUHUMAIONIME
HArpy3Kd C KOIMYECTBOM LUKIOB HarpyxeHuii Menee 10°, ciemyeT HpOEKTHPOBaTh C
MPUMEHEHUEM TaKUX KOHCTPYKTMBHBIX DPELICHUN, KOTOpPbhIE€ HE BBI3BIBAIOT 3HAYUTENbHOMN
KOHILIGHTpPAllMM HANpsDKEHUH, M B HEOOXOOMMBIX CIydasx IIPOBEPSTH pacyeToM Ha
MaJIOIUKIIOBYIO TPOYHOCTb.

10. PACYET DJJEMEHTOB CTAJIbHBIX KOHCTPYKIIUI HA ITIPOYHOCTD C
YYETOM XPYIIKOI'O PA3PYHIEHUA

LenTpanbHo- U BHELUEHTPEHHO-PACTSHYThIE HJIEMEHTBHI, a TaKKe 30Hbl PACTSLKEHHS
M3ru0aeMbIX PJIEMEHTOB KOHCTPYKIIUMM, BO3BOJAMMBIX B KITUMAaTHUeCKuX paitoHax I, I, 1I,, I3,
114, u Ils, cnegyer npoBepATh Ha IPOYHOCTD C Y4ETOM COIIPOTUBIIEHUS XPYIIKOMY Pa3pyLLEHHUIO




o dopmyre
Omax < PR Y (118)

I€ Opg - HaMOOJIbIEE PACTATMBAIOLICE HAINPSHKEHUE B PACUCTHOM CEUYEHUHU DJIEMEHTa,
BBIYHMCIICHHOE 10 CEUYEHUIO HETTO 0e3 yueTa KOA(pPUIIMEHTOB TUHAMHUYHOCTH U
Db,
- Ko3pduLueHT, MpuHUMaeMbIi 1o Tabi. 84.

OneMeHThbl, IpOBepsieMble Ha IPOYHOCTh C YYETOM XPYIKOIO paspylleHUs, CIexyeT
MPOEKTUPOBATh C TNPUMEHEHUEM pEIICHUM, NpU KOTOPBIX HE TpeOyeTcs YBEIWYMBATH
IJIOUIA/Ib CEUYEHUs, YCTAHOBJIEHHYIO PAcYETOM COITIACHO TPeOOBAHMAM pa3ll. 5 HACTOSIIMX
HOPM.

11. PACUET COEJUHEHMI CTAJIBHBIX KOHCTPYKIIUI
CapHble coeIMHEHUS

11.1*. PacdyeT cBapHBIX CTBIKOBBIX COCIMHEHHUI Ha IEHTPAIbHOE PACTSHKECHUE UIIA COKATHE
ClIeIyeT MPOU3BOIUTH 110 Gopmyse

N
—<R
/ wyj/c

w , (119)
III€ ¢ - HAUMEHBIIAs TOJIIIMHA COEUHAEMBIX JJIEMEHTOB;

l,, - pacyeTHas JUIMHA IIBa, paBHAs MOJHON €ro JUIMHE, YMEHBIIICHHON Ha 2f, WJIM TOJHON

€ro JUIMHE B CJIy4ac BbIBOJIA KOHIIOB I1IBA 3a IIPEAEIbI CTHIKA.

[Ipu pacuere cBapHBIX CTHIKOBBIX COCAMHEHUN 3JIEMEHTOB KOHCTPYKIIUMN, PACCUUTAHHBIX
cornacHo 1. 5.2. B ¢popmyine (119) Bmecto R, ciaenyer npuHUMaTh R,/ 7.

Pacuer cBapHBIX CTHIKOBBIX COEAMHEHUU BBINOJHATH HE TpeOyeTcs MpH NPUMEHEHUU
CBApOYHBIX MAaTEPUAJIOB COITIACHO NIPHJI. 2, MOJIHOM IPOBApe COEIMUHSIEMBIX 3JIEMEHTOB U
(M3UYECKOM KOHTPOJIE KAaYeCTBA PACTSHYTHIX IBOB.

11.2*. CpapHble COEOUHEHHMS C YINIOBBIMU IIBAMU MpU JAEHCTBUU MPOAOJIBHOM H
MONEPEYHOI CHUII CIIelyeT pacCUUThIBATh Ha cpe3 (YCIOBHBIN) 1o ABYM ceueHusM (puc. 20):

>r2

7 >

Puc. 20. Cxema paCyYCTHBIX CEUCHU U CBApPHOIo COCAUHCHU S C YITIOBBIM IIBOM

1 - ceueHne M0 METAJLTy IIBa; 2 - CEYCHUE 110 METAUTy TPAaHHIb] CIIABICHHS

110 METaJlly 1Ba (cedyeHue /)

NIBrkrle) < Rug Yooy 763 (120)
10 METaJUy TPaHHIbl CILIaBJIEHUS (ceueHue 2)
N/(ﬂzkflw)Ssz ywz }/c: (121)

rne [, - pacueTHas IJIMHA 1Ba, MPUHUMAaeMasi MEHbIIE €r0 MOTHOMN JUHBI Ha 10 MM;



Sru B - KoOOQPUIUEHThI, MPUHUMAEMble IPU CBapKe 3JIEMEHTOB M3 CTAIU: C HPEICIIOM
Tekydectd 10 530 MIla (5400 krc/cm?) - mo Tabn. 34*; ¢ npenenoM TeKydecTH
cebime 530 MIla (5400 xrc/cm?) HE3aBHCHMO OT BHJAA CBAPKH, IOJOKEHHUS IIBA U
nuameTpa cBapouHoit mposonoku B,=0,7u f. = 1;

YwfH Yz - KOOGOUUUEHTB YCIOBHHM paOOThl IIBa, paBHble | BO BCeX CIydasx, KpoMe
KOHCTPYKLMA, BO3BOJMMBIX B KIMMAaTHYECKUX panoHax I, I, I, u I3, ms koTtopeix
Ywr = 0,85 14 MeTama nBa ¢ HOPMATUBHBIM CONPOTUBIIEHUEM R, = 410 MIla
(4200 xrc/cm?) u . = 0,85 - s Beex craneii.

Jlnst yrioBBIX HIBOB, pa3Mepbl KOTOPBIX YCTAHOBJICHBI B COOTBETCTBHHU C PacueToM, B
SIEMEHTax M3 CTAIlM C IPEAEIoM TeKydectu 10 285 MIla (2900 krc/cM?) cieyeT IPHUMEHSTS
9JIEKTPOJbl WJIM CBApHYIO MPOBOJOKY COMIAcHO M. 3.4 HACTOSAMMX HOPM, U KOTOPBIX
pacueTHblE CONPOTHBIIEHUS Cpe3y IO MeTauly umBa R, JOJKHBI ObITh Oonee R,., a mpu
pY4YHOU CBapke - He MeHee 4eM B 1,1 pasza mpeBblIaTh pacYeTHbIE COMPOTUBIIEHUS CPE3Y IO
METaJly TPaHUIlbl CIUIABICHUS R,., HO He NPEBbIATH 3HaueHUil R,.[./[f;; B dyeMeHTax U3
CTanM C IpenenoM TeKydecTn cBbime 285 MIla (2900 krc/cm?) nomyckaeTcs IPHMEHSTH
3JIEKTPOJIBI WU CBAPOYHYIO MTPOBOJIOKY, JJIsS KOTOPBIX BBITIOTHSETCS YCIOBHE

R..<Ry<R.. BB

[Ipu BBIOOpPE SIEKTPONOB WM CBAPOYHOW MPOBOJIOKH CIEAYET YYUTHIBATH TPYIIIIBI
KOHCTPYKIIUH ¥ KIMMATHYCCKHE PaliOHBI, YKa3aHHBIC B TA0J. 55%*.

11.3*. Pacuer CBapHBIX COCIMHEHUN C YITIOBBIMHU IIBAMH Ha JCHCTBHE MOMEHTa B
MIJIOCKOCTH, TEPIIEHAUKYISPHON MJIOCKOCTH PACIOJIOKEHHUS IBOB, CIEAYET MPOU3BOIUTH 11O
JIBYM CEUYEHUSIM 110 (hopMyIiam:

10 METaJlTy IBa

M
— < R
w, T

; (122)
110 MeTame l"paHI/II_U)I CIIJIIABJICHU A
M - R,V w7
W, : (123)

rae Wy - MOMEHT COIPOTUBIICHHS PACUETHOIO CEYEHUS 10 METAILTY 11IBa;
W, - TO e, MO METaJuTy TPaHHUIlbI CIIJIaBJICHHUS.
Pacuer cBapHBIX COEAMHEHUI C YIVIOBBIMHU IIBAMH HA JIEMCTBUE MOMEHTA B IIOCKOCTH
PAaCIOIOKEHHS THX IIBOB CJAEAYET MPOU3BOJAUTH IO JIBYM CEUCHHSM 110 (popMyJIam:
10 METAJLTY IBa

M
NP x?+y? < R,V ¥ c
sl ; (124)
110 MeTaJIJIy I’paHI/ILU:I CIIJIIAaBJICHU AL
M e <Ry
I+, , (125)

rae Ji U Jy - MOMEHTBI MHEPLUH PACUETHOIO CEYECHMS 110 META/Uly LIBA OTHOCHTEIBHO €ro
[JIAaBHBIX OCEIl;
Jox ¥ J2y, - TO K€, 10 METAJLTy TPaHULBI CILIABJICHMUS;
X Uy - KOOPAMHATHI TOYKH IIBa, Han0oJiee yIaIeHHOHN OT IIEHTPa TSHKECTH PAaCUeTHOTO



CCUEHN s NIBOB, OTHOCUTENIBHO ITIaBHBIX OCEH ITOTO CEUEHUS.

11.4. CBapHble CTBIKOBBIE COCIMHCHUS, BBIMOTHEHHBIE 0e3 (M3MYECKOTO KOHTPOIS
Ka4yecTBa, NPU OJHOBPEMEHHOM JEHCTBMM B OZHOM M TOM JK€ CEUYCHUM HOPMAJIBHBIX U
KacaTeJIbHBIX HANPSDKEHUH ClieyeT MpoBepsITh o gopmyite (33), B KOTOpOii 3HaUEHUs Oy, Oy,
Ty, U R, CIIelyeT IpUHUMATh COOTBETCTBEHHO: Oy = Oy U O, = Oy, - HOPMAJIbHBIE HANPSHKCHUS
B CBApPHOM COEIMHEHUHU I10 JBYM B3aUMHO IEPHEHIUKYIAPHBIM HANPABICHUAM; Ty = Ty -
KacaTeJIbHOE HAaIIPSDKCHUE B CBAPHOM COCIMHEHUU; R, = R,

11.5. Ilpu pacyere CBapHBIX COEOIUHEHHMH C YINIOBBIMM IIIBAMH Ha OJHOBPEMEHHOE
JeicTBHE MPOJOIBHON U MONEPEYHON CUJI U MOMEHTA JIOJKHBI ObITh BBIIIOJHEHB! YCIOBUS

’Z}(S waﬂ/wfy/c u 7 < szywzj/a (126)

II€ 7y U 7, - HallpsDKEHUS B PacueTHOM CEUYEHUU COOTBETCTBEHHO IO METaly IIBA U IO
MCTaJITy TpaHHUIbI CIIJIaBJICHH A, PaBHBIC ICOMETPUICCKUM CyMMaM
HanpsOKEHUH, BBI3BIBAEMBIX TMPOJOJBHOM M  TOMEPEYHOM CUJaMU U
MOMCHTOM.

BoaroBbie coeanHe HUSA

11.6. B 601TOBBIX COEIMHEHUSX NTPU EHCTBUU MPOJOIBHON CHIIBI N, TPOXOISIICH depe3
LEHTP TSUKECTU COEAMHEHMS, paclpeleseHue JSTOW CHJbl MEXIy OoiTaMu clieayeT
PUHUMATh PABHOMEPHBIM.

11.7*. PacuetHoe ycuime Np, KOTOPOE MOXKET ObITh BOCIPHUHSITO OJHUM OOJITOM, CIEAYeT
OTIpENIEeNATH 10 GopMyIam:

Ha cpe3
Ny = Ry An; (127)
Ha CMSITHE
Ny = Rupypd2.t; (128)
Ha PaCTSDKCHHE
Ny = Ry Apy. (129)

O06o3Hauenus, nmpuHAThIE B Gopmynax (127) - (129):

Ry, Ry, Ry, - pacueTHBIE COPOTUBIICHUS OOITOBBIX COCMHEHU;
d - HapY)KHBIM TUAMETP CTEPKHS O0Ta;
A = nd*/4 - pacueTHas IIOWAL CEYEHHUS CTEPHKHS 0OIITa;
Ap, - TIIOMAIL ceueHUs 00JITa HETTO; A1 OOJITOB C METPUUCCKON PEe3b00O 3HAUYCHHE
A, ciegyer npuaumarts 1o npui. 1 k FOCT 22356-77%;
2t - HauMEHbIIAs CyMMapHas TOJNIMHA DJIEMEHTOB, CMHHAEMBIX B OJIHOM
HaIpaBJICHUU;
Mg - YACIIO pACYETHBIX CPE30B OJTHOTO 00T,
¥ - KOO(POULIHEHT YCIIOBUM PAaOOTHI COCTUHEHHMS, KOTOPBIM CleyeT MPUHUMATh 110
Tab. 35%.

Tabnuuma 35*

Ko pumment ycnosnit

XapaKTepHuCcTUKa COCAMHEHUI
paboTHI COSAMHEHUS

1. MHOTO60TOBOE B pacdeTax Ha Cpe3 U CMATHE MPH OOJTax:
KJIacca TOYHOCTH A 1,0
Kiacca TouHOCTH B 11 C, BEICOKOTIPOYHEIX C HEPETYINPYEMBIM HATSDKCHHEM 0,9

2. OmHOOONTOBOE M MHOTOOOJNTOBOE B pacdyeTe Ha cMsTHe Ipu a = 1,5d u b = 2d B




Kosd pumment ycnosuit

XapaKTepHuCcTUKa COeAMHEHU I
paboTHI cCOeMMHEHUS J,

3IEMEHTaX KOHCTPYKIHMM M3 CTAIM ¢ IpeesioM Tekydectd, MITa (kre/cm?):
10 285 (2900) 0,8
cB. 285 (2900) o 380 (3900) 0,75

O0o03Ha4YeHUs, IPUHATBIC B Ta0JHIIe 35%:
@ - pacCTOSHKE BJOJb YCHIIMS OT Kpasi SJIEMEHTa JI0 ECHTpa OJMKaiiiero OTBepCTHs;
b - 10 Ke, MeXy LIEHTPaM ¥ OTBEPCTHIA;
d - muaMeTp OTBEepCTHS s OOJITA.

Npumevanus:l. KosdhduuneHrs:, yctaHOBICHHBIE B TI03. | U 2, ClIelyeT YYUTHIBATH OTHOBPEMEHHO.
2. IIpu 3HaYEHUSAX PACCTOSTHAN @ U b, IPOMEKYTOUHBIX MEXK/AY YKa3aHHBIMH B 1103. 2 B Ta0J. 39, k03 punmeHT
% CIEAyeT ONPENEIISATh TMHEHHOW HHTEPTOJALUEN.

Jlist oqHOOONTOBBIX COCTUHEHUH CIeNyeT YIUThIBAaTh KOI(PPUIIHUEHTHI YCIOBUN pabOTHI ¥,
commacHo TpeboBaHusM 1. 11.8.

11.8. KomuyectBo n 60JNTOB B COCMMHEHHUU MPU JCHCTBUU MPOJOIBHON CUIBI N clemyeT
ompenensaTh mo Gopmyre

N

nz———
ycNmin (130)

2

rae N, - HAUMEHbIIee U3 3HAUCHUH PAcYeTHOTO YCHJIMS JJIS OJHOTO OOJNTa, BRIYMCIEHHBIX
comracHo TpeboBaHUsM 1. 11.7* HacTOSAIIMX HOPM.

11.9. Ilpu neiicTBUM Ha COEIMHEHHWE MOMEHTA, BBI3BIBAIOIIETO CABUT COEIUHSIEMBIX
3JIEMEHTOB, paclpe/eieHue YCUIUMKW Ha OONTHI CleAyeT MPUHUMATH MPOMOPIMOHATIBHO
pacCTOSHUAM OT IIEHTPa TSHKECTH COSTMHEHUS 10 pacCMaTpUBaeMoro 0oTa.

11.10. BonTel, paboTaromme OJHOBPEMEHHO Ha CPe3 M PacTsHDKEHHUE, CISAyeT MPOBEPSTH
OTJIEJIBHO Ha Cpe3 U PaCTSHKEHHUE.

bontel, paboTaronmme Ha cpe3 OT OJHOBPEMEHHOTO JEHCTBUS TMPOAONBHOW CHUIBI U
MOMEHTA, CJIEYET IPOBEPSTH HA PaBHOJIEHCTBYIOLLEE YCUIINE.

11.11. B kperieHusIXx OAHOIO 3JIEMEHTAa K JAPYrOMYy 4Yepe3 NpOKIaJAKUM WJId HHbIE
IIPOMEXKYTOYHBIE JJIEMEHTBI, a TaKKe B KPEIUICHUSIX C OJHOCTOPOHHEH HaKIAaIKON
KOJIMYECTBO OOJITOB JOJKHO OBITH YBENIMUYEHO MPOTHUB pacueTa Ha 10 %.

[Ipu kpenneHUAX BHICTYNAOMMX MOJIOK YIOJIKOB MJIM LIBEJUIEPOB C OMOIIBIO KOPOTHILLEH
KOJIMYECTBO OOJITOB, MPUKPEIUISIIOIMX OJHY U3 MOJOK KOPOTHIIIA, JOMKHO ObITh YBETHYEHO
npotus pacyera Ha 50 %.

CoeauHeHMSI HA BHICOKONPOYHBIX 00JTAX

11.12. CoenuHeHuss Ha BBICOKONPOYHBIX OoOJATax cleayeT pacCUUThHIBaTh B
MPEANOI0KEHUN TIepelaun ISHCTBYIONMX B CThIKaX U MPUKPETICHUIX YCUIINI Yepe3 TpeHue,
BO3HMKAIOIIEE 10 CONPHUKACAIONIMMCS IIOCKOCTSIM COEAUHSAEMBIX 3JIEMEHTOB OT HATSDKEHUS
BBICOKOIIPOUHBIX 00aTOB. [Ipum sTOM pacnpeneneHvne TpoOAOIBHOM CHUIIBI MEXIy OolTaMu
ClIelyeT IPUHUMATh PABHOMEPHBIM.

11.13*. Pacuetnoe ycunue Oy, KOTOPOE MOKET OBITh BOCIIPUHSATO KaXKI0H MOBEPXHOCTHIO
TPEHUSI COCAMHSIEMBIX AJIEMEHTOB, CTSHYTBIX OJHUM BBICOKOIIPOYHBIM OOJTOM, CIIEAyeT
OTIpeNeNsATh Mo Gopmyse

0,, = Ry v Apn
V' , (131)

rae Ry, - pacueTHOE CONPOTHBIIEHUE PACTSHKCHHUIO BBICOKOIIPOYHOTO 00ITa;
M - KO3(hULUEHT TpeHusl, IPUHUMaeMbIi 110 Tabm. 36%;



7 - KOO(PDUITUEHT HAICKHOCTH, TPUHUMAEMBIH 110 Tabi. 36%*;
Apy, - TLIIOMATL ceYeHUs 00JITa HETTO, ONpeaenseMast Mo Tadm. 62%;
7 - KO3(PUIIUEHT YCIIOBUH pabOThl COSAUHEHUS, 3aBUCAIMA OT KOJMYECTBA 7 OOJITOB,
HEOOXOIMMBIX JIJISl BOCTIPUSITUS PACYETHOTO YCHIIHSI, U TPUHUMAEMbIN PaBHBIM:
0,8 mpu n < 5;
0,9 mpu 5<n<10;
1,0 mpu n > 10.
KonuyecTBO 7 BEICOKOIPOYHBIX OOJTOB B COCIMHEHHUU MPU JCHUCTBUU MPOIOIBLHOMN CHITBI
CJIeTyeT OMpPEeNeNsaTh Mo Gopmyre

N
n=z———
Opiky. (132)*

r1e k - KOTMYEeCTBO MOBEPXHOCTEH TPEHUS COCAUHSIEMBIX JIEMEHTOB.
Hatspkenune BBICOKOTTPOYHOTO 00JITa CIEAYeT MPOU3BOAUTE OCEBBIM YCUIHEM P = Ry, Apy.

Tabnuia 36

Koad ¢hunmenTs! y mpu HAarpy3ke
U [IPY Pa3HOCTH HOMHHAJIBHBIX

Cnoco6 JIMaMETPOB OTBEPCTHUI U 6OJITOB &
Crnoco6 00paboTku (OUYKUCTKH) COSAMHIIEMBIX |perypoBanus|Koad ummenT MM
MOBEPXHOCTEH HATSDKCHHS TPEHM £/ | IMHAMMYECKOU M| IMHAMHMYECKOU
00JITOB npu o= 3-6; U npu 6= 1,

CTATHYECKOM U | CTATMHYECKON U
npu 0= 5-6 npu o= 1-4

1. JpoOemeTHBI WM OpoOECTpyHBIN IBYX| o M 0,58 1,35 1,12
MOBEpXHOCTEH 6€3 KOHCEepBaLUH Ilo 0,58 1,20 1,02
2. To e, ¢ KoHcepBaluel (MeTawm3auueit Tlo M 0,50 1,35 1,12
pacnbpUieHHeM LIMHKA UM aJIFOMMHUS) Ilo 0,50 1,20 1,02
3. HpoObio OJHOM  TIOBEPXHOCTH  C Tlo M 0,50 1,35 1,12
KOHCEpBallMe  NOJMMEPHBIM  KIeeM | Ilo 0,50 1,20 1,02

MOCHINKONH  KapOOPYHIOBBIM  TOPOIIKOM,
CTalpbHBIMU INETKaMU 0e3 KOHcepBaluU -
JpyTroil MOBEPXHOCTH

4. Ta3omia3MeHHbIN JBYX MOBEpXHOCTEH Oe3 Tlo M 0,42 1,35 1,12
KOHCEpBaIlH Ilo 0,42 1,20 1,02
5. CranpHBIMHM ILIETKAMH JBYX MOBEPXHOCTEH Tlo M 0,35 1,35 1,17
0e3 KoHCepBalul Ilo 0,35 1,25 1,06
6. be3 06paboTku Tlo M 0,25 1,70 1,30

ITo 0,25 1,50 1,20

Ipumeuanus. 1. Cnoco6 perympoBaHHs HATSKEHHUS 00ITOB 10 M O3Ha4aeT peryaupoBaHUe 0 MOMEHTY
3aKpy4YMBaHHUS, a [0 ¢ - TI0 YTIIy IIOBOPOTA TAHKH.

2. JlomyckaroTcsi Apyrue crnocoObl 00pabOTKM COEAMHSIEMBIX MOBEPXHOCTEH, 00eCneUnBaIOIINe 3HAYCHUS
K03 () PUIIMEHTOB TPEHUS |1 HEe HIDKE YKa3aHHBIX B TA0JIHIIE.

11.14. Pacuer Ha MPOYHOCTh COCAUHSIEMBIX JIEMEHTOB, OCITA0JIEHHBIX OTBEPCTHUSMHU O]
BBICOKOIIPOYHBIE OOINTHI, CIEAYeT BBIMOIHATH C Y4ETOM TOrO, YTO TOJIOBMHA YCHIIUS,
MPUXOMAINCTOCS HAa KAXKABIA OOJIT, B paccMaTpUBAaEMOM CCUYCHUHU YKe TepelaHa CHIIaMu
Tpenus. Ilpu >ToM mpoBepKy ocnabIeHHBIX CEYEHHH cJleayeT MpPOU3BOAUTH: MPHU
JTUHAMHYECKUX Harpy3kax - Mo IUIOHRAIN CEUYEHUS HETTO A,, TPU CTAaTUUYECKUX HArPy3Kax - 1O
oA cedeHust Opyrro A npu An > 0,85A nub6o mo ycnoBHo# miomanu A. = 1,184, npu
An < 0,85A.

CoeauneHnns ¢ ¢pe3epoBaHHBIMHU TOPLAMH

11.15. B coenquHEeHUSX 3I€MEHTOB ¢ (pe3epOBAHHBIMHU TOPIIAMH (B CTHIKAaX M 0a3ax KOJIOHH




U T. 11.) COKUMAIOIIYIO CUJTY CJIEAYeT CUUTATh MOJHOCTHIO MEpEIaroIieiics yepes TOPIbI.

Bo BHEIEHTPEHHO-CKATBIX M CHKATO-U3THOAEMBIX DJIEMEHTaX CBAapHBIC IBHI U OOMNTHI,
BKJIIOYAsl  BBICOKOIIPOYHBIE, YKA3aHHBIX COCAUHEHUN  CIIEAYyeT pPAacCUMTHIBAaTh Ha
MAaKCUMAaJIbHOE PACTATMBAIOIEE YCHJIME OT JECUCTBUS MOMEHTa W NPOAOJBHOW CHJIbI IPHU
HanOosiee HEOIArONMPUITHOM UX COYETAaHHH, a TAKKe Ha CIBHTAIOLICe YCUIIME OT JAeHCTBUSA
MONEPEYHOMN CHIIBI.

IMosicHLIe coeMHEHUS B COCTABHBIX 0aJIKaX.

11.16. CBapHble 0IBBI U BBICOKOIPOUYHBbIE OONTHI, COCIUHSAIOUE CTCHKA M TIosica
COCTaBHBIX JBYTaBPOBBIX OAJIOK, CIIEIyeT PaCCUMTHIBATh COTTIacHO Tabm. 37%.

Tabnuua 37*

DopMyIIBI 11 pacdeTa NOSCHBIX COSMHEHUI B
XapakTep Harpy3Ku Bun coemmaenus
COCTaBHBIX OaJIKax
Henongrxuas VYT70BBIE HIBHI:
JIBYCTOPOHHHE TI2Brkp) < Rur por 75 (133)
T/2B k) < Rz piz 1 (134)
OJIHOCTOPOHHHE T/I(Brkp) < Ry vy 75 (135)
T/(B-kp) < Ru= %= 1 (136)
Beicokomnpounbie 00ThI aT < Owik ye (137)*
[lomBuxHas YrioBble MIBbI 1By CTOPOHHHUE [72 L 12 2B )S RV Y (138)
v T2 + Vz /(zﬂzk/) < szywz Ve (139)
BbICOKOTIPOUHbBIE GOJITHI aNT? +a?V? < O,,kA, (140)*
O003Ha4YeHus1, IPUHATHIC B Ta0mIe 37%*:
S
-
J - cppuraromiee mosic yCuiMe HAa €MHMILY JUIMHBI, BbI3bIBAEMOE MomepedHoil cunoit O, e S -
CTATHYECKUIt MOMEHT OpyTTO Hosica 0aKi OTHOCHTENIFHO HEHTpaJIbHOM ocH;
F
7/ .
/

¢ - JaBlieHHE OT COCPENOTOYEHHOIO Ipy3a F (Wi MOJKPaHOBBIX 0AJOK OT JABJEHHUs KOJECA KpaHa,
MpUHUMaeMoro 0e3 ko3 QUIMEeHTa JUMHAMHUYHOCTH), TAC % - KOA(DGHUIUEHT, MpUHUMACMbIH
cormacHo TpeboBannsaM CHull mo wHarpyskamM ¥ BO3ICHCTBHAM, [, - YCIOBHAas JUIMHA
pacrpeeeHus: COCPEIOTOUCHHOTO Ipy3a, MpuHUMaeMast o mi. 5.13 u 13.34* HacToAmuUX HOpM;

a - K03 (HIUCHT, MPUHUMAEMBIH TPU HArpy3Ke MO BEpXHEMY MOsicy Oajku, B KOTOPOW CTCHKa
MPHUCTPOTaHa K BepxHEMY Mosicy, &= 0,4, a Ipu OTCYTCTBHU MPUCTPOIKKU CTCHKH MJIH IIPU HArpy3Ke
0 HIDKHEMY Hoscy o= 1;
@ - 11ar TI0SICHBIX BEICOKOTIPOYHBIX 00JITOB;
Ohi - pacYETHOE YCHJIME OJTHOTO BBICOKOTIPOYHOTO 60JITa, onpenessiemoe o gpopmyste (131)*;
k - KOJIMYECTBO OBEPXHOCTEH TPEHHS COCUHICMBIX 3JIEM CHTOB.

Ilpu orcyrctBuM pebep IKECTKOCTHM Ui HepeAadd  OOJIBIIMX  HEMOJABMXKHBIX
COCPEIOTOYEHHBIX HArpy30K pacueT MPHUKPEIJICHUs BEPXHETO Mosica CIEAYET BHIMOJIHSITh Kak
JUI IOABUKHOM COCPEOTOYEHHON HArpy3Ku.

[Tpn mpunoXxeHUM HEMOABMIKHOW COCPEAOTOYCHHON HArpy3KH K HUXKHEMY TOSICY Oayku
CBapHbIE IIBHl U BBICOKONPOYHBIE OONTHI, MPUKPEIUIIONME 3TOT IMOSAC K CTEHKE, CIeIyeT
paccuuthiBath 1o Qopmynam (138) - (140)* Tabn. 37* He3zaBUCHUMO OT HaiaM4us pedep
KECTKOCTH B MECTAX IPUIIOKEHUS TPY30B.

CBapHbl€ MOSCHBIE IIBBI, BHIMOJHEHHbIE C MPOBAPOM Ha BCIO TOJIMHY CTEHKH, CIEAYET
CUUTATh PABHONPOYHBIMU CO CTEHKOM.

11.17. B Gankax c COeIMHEHUSMHU Ha BBICOKOIPOUHBIX OOJITax C MHOTOJUCTOBBIMH
MOSICHBIMM IIAKETAMU IPUKPEIJIEHUE KaXXI0TO U3 JIUCTOB 32 MECTOM CBOETO TEOPETHYECKOIO



oOpbIBa CleIyeT pacCYMTHIBATh HA MOJIOBUHY YCUJIUS, KOTOPOE MOXKET ObITh BOCIPUHSITO
ceyeHHEeM JHCTa. lIpuKpemuieHHe KakIoro JHMCTa Ha yJacTKe MEXIy ACHCTBUTEIBHBIM
MECTOM €ro oOphIBa W MeCTOM OOpbIBa MPENbIAYLIErOo JIMCTa ClexyeT pPacCYUThIBaTh Ha
MOJIHOE YCHIIHE, KOTOPOE MOXKET ObITh BOCIIPUHSTO CEYEHUEM JIUCTA.

12. OBIIIME TPEBOBAHUS 11O TIPOEKTUPOBAHUIO CTAJIBHBIX
KOHCTPYKIIUH

OcHOBHBIE NOJIOKEHUSA

12.1*. Ilpu mpOEKTUPOBAHUH CTAIBHBIX KOHCTPYKIUH HEOOX0IMMO:

npeaycMaTpuBaTh CBS3M, OOECIeuMBAIOUE B IMPOILIECCE MOHTaXa M SKCIUTyaTallUuH
YCTOWUMBOCTh W IPOCTPAHCTBEHHYI0 HEU3MEHSIEMOCTb COOPY)KEHHMS B LEJIOM M €0
3JIEMEHTOB, Ha3Hayas WX B 3aBUCUMOCTHU OT OCHOBHBIX ITAPAMETPOB COOPYKEHUS U PEKHUMa
€ro HKCILTyaTaluu (KOHCTPYKTUBHOM CXEMBI, MPOJIETOB, THUIOB KPAaHOB M PEXKHUMOB HX
paboThI, TEMIIEPATYPHBIX BO3ICUCTBUM H T. II.);

YUUTHIBATh IPOU3BOACTBEHHBIE BO3MOXXHOCTH H MOIIHOCTh TEXHOJOTHMYECKOTO H
KpaHOBOTO O0OPYAOBaHUS MPEANPUSITHN - W3TOTOBUTENEH CTAbHBIX KOHCTPYKIIUM, a TaKKe
MOIBEMHO-TPAHCIIOPTHOE U JIpyroe 000pyA0BaHNE MOHTaKHBIX OpraHU3aLHi;

MPOU3BOAUTH Pa3OMBKy KOHCTPYKLMII Ha OTIPAaBOYHBIE D3JIEMEHTHl C Y4eTOM BHJA
TpaHCHOpTa M Ta0apuUTOB TPAHCIOPTHBIX CPEJACTB, PAUOHAIBHOTO W SKOHOMHYHOIO
TPAHCIIOPTUPOBAHUSL KOHCTPYKIMH HA CTPOUTEIHCTBO M BBIMOJHEHUS MaKCHMAaJIbHOTO
o0bema paboT Ha MPEANPUATHH-U3TOTOBUTEINE;

UCIIONIb30BaTh BO3MOXKHOCTH  ()pE3UPOBAHUS TOPLOB JUII MOUMHBIX CXATbIX H
BHELICHTPEHHO-CXKAThIX  3JEMEHTOB  (MpU  OTCYTCTBHMM  3HAYUTEIBHBIX  KPAaeBBIX
pacTSArMBalONMX HAMpPsDKEHUM) MpU  HaJM4YMM  COOTBETCTBYIOIIETO OOOpYIOBaHHUS Ha
MpeIIpUsITUN-U3TOTOBUTEIIE;

peaycMaTpyuBaTh MOHTaKHbBIE KPETJIEHHS JIEMEHTOB (YCTPOWCTBO MOHTaKHBIX CTOJIHKOB
U T. 1)

B OOJTOBBIX MOHTaXKHBIX COEIMHEHHSIX MPUMEHATH OONThl Kiacca TouHoctd B u C, a
TaloKe BBICOKOIIPOYHBIC, MPU 3TOM B COCAMHEHMSX, BOCIHPHHUMAIOIMX 3HAYMTENIbHBIC
BEpTUKAIbHbBIEC YCUIUS (KpeIUIeHUssIX depM, purenei, pam U T. I1.), CIeAyeT IperycMaTpuBaTh
CTOJIUKU; MIPH HAIWYUU B COCAWHEHMSIX M3TMOAIONX MOMEHTOB CJIEIYEeT MPUMEHSTH OOITHI
k1acca ToyHocTH B u C, paboTaronme Ha pacTshKEHHE.

12.2. Ilpn KOHCTPYMPOBAHWHU CTAJIBHBIX CBAPHBIX KOHCTPYKLUUH CIEAyeT HCKIIOYaTh
BO3MOXXHOCTh BPEIHOTO BJIMSHUS OCTATOYHBIX JedopMaluil M HampsLKEHUM, B TOM YHCIe
CBAapOYHBbIX, @ TaKKe KOHIICHTPAIlMU HANpsHKEHUH, MpeaycMaTpuBas COOTBETCTBYIOIIME
KOHCTPYKTHBHBIE pelleHusl (¢ Hanbosiee paBHOMEPHBIM paclpe/eieHueM HaIlpshHKeHHH B
JJMIEMEHTax W JeTansdxX, O0e3 BXOMANMX YIVIOB, PE3KUX IMEperajoB CEYCHHS M APYrux
KOHIICHTPATOPOB HAMPSHKEHUW) W TEXHOJOTHYECKHE MEPONPUITHS (MOPSAOK COOpPKH |
CBapKu, MpeIBAPUTEIbHBIX BBHITHO, MEXaHMYECKYI0 00pabOTKy COOTBETCTBYIOLMX 30H MyTEM
cTporanus, ¢ppe3epoBaHusl, 3a4NCTKA a0pa3uBHBIM KPYroM U JIp.).

12.3. B cBapHBIX COEAUHEHUIX CTAIbHBIX KOHCTPYKIUN CIIEIYET HCKIYaTh BO3MOKHOCTh
XPYIIKOTO pa3pyIieHNs KOHCTPYKIIUN B MPOIECCE UX MOHTaXKa U HKCILTyaTalluUd B pe3yJbTaTe
HEOIaronpUsATHOTO COYETAHUS CISAYIOIMX (PAKTOPOB:

BBICOKMX MECTHBIX HANpPsHKEHUH, BBI3BAHHBIX BO3JIEHCTBUEM COCPEIOTOYEHHBIX HAIPY30K
unu aedopmanuii qeraneii CoeqnHEHN, a TAakKe OCTATOYHBIX HAPSHKCHU

pPE3KMX KOHIICHTPATOPOB HAMNpsDKEHWH Ha YJacTKaX C BBICOKMMH  MECTHBIMHU
HaNpsDKCHUSIMA M OPUEHTUPOBAHHBIX MOINEPEK HANpaBICHHS ACHCTBYIOUMX PACTATHBAIOLIIX
HaNpsHKEHUH;



IIOHMKEHHON TEMIIepaTypbl, IIPH KOTOPOM [aHHAas MapKa CTaJd B 3aBUCHUMOCTH OT €€
XMMHUYECKOTO COCTaBa, CTPYKTYPhI U TOJILMHBI IPOKATa MEPEXOIUT B XPYIIKOE COCTOSIHUE.

IIpn KOHCTPYMpPOBAaHHMM CBAPHBIX KOHCTPYKLIMH CIEAYET YYUTBIBATh, YTO KOHCTPYKIIHUHU CO
CIUJIOIIHOW CTEHKOM MMEIOT MEHbILE KOHIIEHTPATOPOB HANPSLKEHUN U MEHEE 4yBCTBUTEIIbHBI
K DKCLICHTPUCHUTETAM 110 CPABHEHHUIO C PEIETYaThIMU KOHCTPYKIUSAMHU.

12.4*. CranpHble KOHCTPYKIMHU CIIEAYET 3alMIIATE OT KOPpo3uu B cooTBeTcTBUU co CHull
110 3aILATE CTPOUTENBHBIX KOHCTPYKIIMI OT KOPPO3HH.

3anmTa KOHCTPYKIMM, IPEIHAa3HAUEHHBIX JJIS 3KCILTyaTallud B YCIOBUSX TPOIHUUYECKOTO
KIMMaTa, NoJbKHA BeITOJHATECS 1o 'OCT 15150-69%*.

12.5. KoHcTpyKuuu, KOTOpbIE€ MOTYT IOJABEPraThCsl BO3AEHCTBHMIO pPacIlIaBJIEHHOIO
MeTayuia (B BHJE OpBI3r MpU pa3iMBKE MeTallIa, MPHU MPOPBIBE MeTaula U3 Hedel HiIu
KOBIILIEH ), ceyeT 3alMINaTh OOJUIIOBKOW HIJIM OTPaXKJAIOUIMMH CTEHKAMHU M3 OTHEYIIOPHOIO
KUPIIMYA WK KApOYHNOPHOTo OETOHA, 3allMIICHHBIMU OT MEXaHUUYECKUX ITOBPEKICHUH.

KoHcTpykuuu, noaseprarommecss UIMTEIBHOMY — BO3JACHCTBUIO  JIyYUCTOM — WIH
KOHBEKIMOHHON TEIUIOTHI MJIM KPaTKOBPEMEHHOMY BO3JCHCTBHIO OTHA BO BPEMs aBapuil
TEIJIOBBIX arperaTroB, CJIEAyeT 3allMIATh IOJBECHBIMH METAJUIMUYECKUMHU SKpaHaMHM WIIU
(yTepoBKOI M3 KUpITHUYA HIIH KapOyIMOPHOTO OETOHA.

CaapHble coeMHe HUA

12.6. B KOHCTPYKIMAX CO CBAPHBIMU COCTUHEHUSAMHU CIEAYET:

npeaycMaTpuBaTh ~ MPUMEHEHHE  BBICOKOMPOM3BOAMTENBHBIX  MEXaHU3UPOBAHHBIX
croco0OB CBapKH;

obecrieunBaTh CBOOOIHBIN TOCTYIl K MECTaX BBIMOJTHEHUS CBAPHBIX COCTUHEHHI C yYETOM
BBIOpAHHOTO CrToco0a M TEXHOJIOTHH CBapKH.

12.7. Pazmenky xpomok moj cBapky cieayer npunumarh mo ['OCT 8713-79*, TOCT
11533-75,TOCT 14771-76*, TOCT 23518-79, 'OCT 5264-80 u 'OCT 11534-75.

12.8. Pasmepsl u (¢opMy CBapHBIX YIVIOBBIX IIBOB CJEIyeT NPUHUMATh C YYETOM
CIEAYIOIIMX YCIIOBUM:

a) KaTeThl YIJIOBBIX IBOB k; IOJKHBI OBbITH HE Oonee 1,27, rae ¢ - HaMMEHbIIAS TONIIMHA
COEZIMHSAEMBIX JIEMEHTOB;

0) KaTeThbl YITIOBBIX LIBOB K, ClIeAyeT NPUHUMATH 110 PAacueTy, HO HE MEHEE YKa3aHHBIX B
Tao. 38%;

B) pacueTHas JUIMHA YIJIOBOTO CBAPHOIO IIBa JOJDKHA ObITH He MeHee 4k, u He MeHee 40
MM;

I) pacueTHas JUInHa (UIaHTOBOIO IIBA JOJDKHA ObITh He Oonee 850k, ([ - xoaddunnenT,
MpUHUMAaEMbIN 110 Tabm. 34*), 3a HCKITIOUEHHEM IIBOB, B KOTOPBIX YCUJIME JIESHCTBYET HA BCEM
MPOTSHKCHUU IIIBA;

) pa3Mep HaxJIECTKH JIOJDKeH OBITh HE MEHee S5 TONIMH Haumbojiee TOHKOTO W3
CBAapUBAEMBIX 3JIEMEHTOB;

€) COOTHOILIEHHUSI pa3MEPOB KaTETOB YITIOBBIX IIBOB CIIEAYyeT NPUHUMATh, Kak IpaBuJo, 1:1.
[lpu pasHBIX TOJNIMHAX CBAPUBAEMBIX JJEMEHTOB JIOMYCKAETCS TMPUHUMATh IIBBI C
HEpaBHBIMU KaTe€TaMH, IPU 3TOM KaTeT, IPUMBIKAIOIHE K 00Jiee TOHKOMY 3JIEMEHTY, T0JKEH
COOTBETCTBOBATh TpeOoBaHUsAM 1. 12.8, a, a MpUMBIKAIOIMi K 00Jiee TOJICTOMY JIEMEHTY -
TpeboBanusm 1. 12.8, 6;

) B KOHCTPYKIHSX, BOCHPHHUMAIONMX JUHAMHUYECKAEC W BUOPALMOHHBIC HArpy3KH, a
TaKKEe BO3BOJUMBIX B KiIMMatndeckux pailoHax I;, I, II, u Il;, yrmoBble mBbI ciemyeT
BBITIOJHSATH C IJIABHBIM MEPEX0JIOM K OCHOBHOMY METAJLTy TP OOOCHOBAaHWUM PAacyeToOM Ha
BBIHOCJIMBOCTH UJIM HAa TPOYHOCTDH C YUETOM XPYIIKOTO pa3pyILeHHUsL.



Tabnuima 38*

[Ipenen MuHuMajbHbIE KaTEThl LIBOB Az, MM, IPHU TOJILHE
Bun coequnenus Bun cBapku TeKy4eCTH CTaM,| 0oJiee TOJICTOTO U3 CBAPUBAEMBIX 3JIEMEHTOB ¢, MM
MIla (kre/em?) | 4-6 | 6-10 | 11-16 | 17-22 | 23-32 | 33-40 | 41-80
Taspo c Jo 430 (4400) 4 5 6 7 8 9 10
IByctoponHumu |Pydnas C. 430 (4400)
YTJIOBBIMH 1o 530 (5400) > 6 7 8 ? 10 12
LIBAMU; Jlo 430 (4400) 3 4 5 6 7 8 9
ABTOMaTHUeCKass ©
HAaXICCTONROC M| | nyasromammaeckas| > 20 (400) |1 6 | 7 8 9 | 10
yrIoBoe v 710 530 (5400)
TaBpoBoe c|Pyunas 5 6 7 8 9 10 12
OJTHOCTOPOHHUMHU
—— Asromatuueckas  ulJ{o 380 (3900) 4 5 6 7 3 9 10
MOJIy aBTOM aTHY €CKast
IBaM 1

[Ipumeuanus: 1. B KOHCTPYKIMAX M3 CTANM C MIpEieNioM TeKydecTu cBbie 530 MITa (5400 krc/cm?), a Takke
U3 BCEX CTAJICH MPH TOJIIMHE 3JIEMEHTOB CBbIIIe 80 MM MHUHHUMAaJIbHBIC KaTCThl YIJIOBBIX IIIBOB IPUHHUMAIOTCS O
CHEIHATBHBIM TCXHUYECKUM YCIOBHUSIM.

2. B KOHCTPYKIUSIX TPYIIIB 4 MHHAMAIBHBIC KaTeThl OJHOCTOPOHHUX yIJOBBIX IIBOB CJEAyeT yMEHbIIATh Ha |
MM IIpH TOJIIIHE CBAPUBAEMBIX 3JIEM €HTOB JI0 40 MM BKIIFOY. M HA 2 MM - IIPH TOJIIHHE 3JIEMSHTOB CBbIIIe 40 MM.

12.9*. JIns mpukperyieHus: pedep KeCTKOCTH, auadparM U MOsICOB CBAPHBIX ABYTaBPOB 11O
. 7.2*% 7.3, 13.12*%, 13.26 U KOHCTPYKIMU Tpymmbl 4 JOIMYCKAeTCsl MPUMEHSTH
OJJHOCTOPOHHHME YIVIOBBIE IIBBI, KATEThI KOTOPBIX k; ClIeAyeT NMPUHUMATH 110 PacyeTy, HO He
MEHEE YKa3aHHBIX B Ta0JI. 38%*,

[IpuMeHeHune TUX OTHOCTOPOHHUX YITIOBBIX IIIBOB HE JIOMYCKAETCSI B KOHCTPYKITUSIX:

rpynisl [;

IKCILTYaTUPYEMBIX B CPEIHEArpecCUBHOM U CHUILHOATPECCUBHON cpefax (Kraccudukamms
cormacao CHull mo 3ammTe CTpOuTeIbHBIX KOHCTPYKIIMH OT KOPPO3HH);

BO3BOJIUMBIX B KINMAaTUYECKUX parloHax [, I, I, u 15.

12.10. Jlms pacyeTHBIX M KOHCTPYKTHBHBIX YIVIOBBIX INBOB B TPOCKTE JODKHBI OBITH
yKa3aHbl BUJ] CBAPKH, JIEKTPO/IbI UM CBApOYHAasi IPOBOJIOKA, MOJIOKEHHUE IBA MIPU CBApPKE.

12.11. CBapHbl€ CTBIKOBBIE COEAUHEHUS JHCTOBBIX ACTAJCH CIEayeT, Kak MpaBHIIo,
BBIMOJIHATH MPSIMBIMU C MOJTHBIM TPOBAPOM M C MPUMEHEHUEM BBIBOIHBIX IJIAHOK.

B MOHTa)XHBIX YCIOBHSX JOIYCKAE€TCA OJHOCTOPOHHSSA CBapKa ¢ MOJABApKOW KOPHS LIBAa U
CBapKa Ha OCTAIOILECHCA CTaJIbHOW MOIKIAIKE.

12.12. TlpumeHeHHEe KOMOWHUPOBAHHBIX COCIMHEHUHW, B KOTOPBIX YaCTh YCHUJIUS
BOCIIPUHHUMAETCSI CBAPHBIMHU IIIBAMH, a YaCTh - OOJITAMU, HE TOTYCKAETCSI.

12.13. IlpuMeHeHHE NPEPBHIBUCTHIX IIBOB, a TAKKE JJICKTPO3AKICNOK, BBIMOJIHIEMbIX
PY4HOM CBapKOM C INPEIBAPUTEIBHBIM CBEPJICHUEM OTBEPCTUM, IOIYCKAETCS TOJBKO B
KOHCTPYKIIUSIX TPYHIIBI 4.

bouaTtoBble coeIMHEHUS U COeTUHE HUSI HA BbICOKOIMPOYHBIX o0oarax

12.14. OtBepctusi B JETaNsIX CTAJbHBIX KOHCTPYKIHMH CIEAYET BBIMOJHATH COMIACHO
tpeboBanusiM CHull mo mpaBuiiam NMpoW3BOACTBA M MPUEMKH pabOT Ul METATHYECKUX
KOHCTPYKIIU .

12.15*. BoaTel KIacca TOYHOCTH A clenyeT MPUMEHATh Uil COCOUHEHUH, B KOTOPBIX
OTBEPCTUS TPOCBEPJICHbl Ha MPOEKTHBIM OUaMeTp B COOpPAaHHBIX JJIEMEHTax Jubo Mo
KOHJYKTOpaM B OTJIEJIBHBIX 2JIEMEHTaX M JACTalsX, IPOCBEPJICHBI WJIM IPOAABIECHBI Ha
MEHBIIMH IUaMeTp B OTIENbHBIX JIETANIAX C MOCIEIYIOIIMM PacCBEPIMBaHUEM J0 TPOEKTHOTO
JMaMeTpa B COOpaHHBIX AIEMEHTAX.

bontel knacca Tounoctu B u C B MHOTOOOJITOBBIX COETUHEHUSX CIEAYeT TPUMEHATH IS



KOHCTPYKIMH, H3TOTOBJIIEMBIX U3 CTAIIU C IIPEAENoM Tekydectu 10 380 MIla (3900 krc/cm?).

12.16. DneMeHTHI B y371€ JOMYCKAETCs KPEMTUTh OJJHUM OOJITOM.

12.17. bonTel, UMEOIME MO [JWHE HEHAPE3aHHOM 4YacTH YYacCTKU C Pa3IMYHBIMHU
IMaMeTpaMH, He JOMYCKAaeTCs MPUMEHSTh B COCIMHEHUSX, B KOTOPBIX 3TH OOJNTHI paboTarOT
Ha cpes.

12.18*. Tlox raiiku GOATOB cieayeT ycTaHaBIMBATh Kpyrible maiosl mo [OCT 11371-78%,
MOJ] TalKK M TOJIOBKM BBICOKOIIPOUYHBIX OOJITOB ClieAyeT ycTaHaBiauBaTh 1aiiobl mo 'OCT
22355-77*. Ins BeicokonpouHbix 60nToB 1o ['OCT 22353-77* ¢ yBenMueHHBIMH pa3Mepamu
TOJIOBOK M TaeK W IPU PA3HOCTHM HOMMHAIBHBIX JAMAaMETPOB OTBEPCTHS U 0OoniTa, HE
NpeBbIIAIOIEH 3 MM, a B KOHCTPYKIMSX, H3TOTOBJIEHHBIX M3 CTald C BPEMEHHBIM
conpotusyieHreM He Huke 440 MIla (4500 krc/cM?), He MpeBBIMIAOMEH 4 MM, TOITYCKAeTCs
YCTaHOBKA OJHOM Iai0bI O TAMKY.

Pe3pba OosiTa, BOCHPUHMMAIOILEIO CABUTIAIOLIEE YCHJIME, HE JOJDKHA HAXOAUTHCA Ha
r1yOuHe OoJiee MOJOBHHBI TOJIIMHBI 3JIEMEHTA, IMPUJIETAIONIETO K raifike, MM CBBILE 5 MM,
KpOME CTPYKTYpPHBIX KOHCTPYKIUH, OMNOp JMHUN DIJIEKTpONepelaud U  OTKPBITHIX
pacrpenenuTenbHbIX YCTPOUCTB U JINHUM KOHTAKTHBIX CETel TpaHCIOpTa, Te pe3bda JomKHA
HaXOJUThCS BHE MAKeTa COEIUHAEMBIX JIEMEHTOB.

12.19*. bonThl (B TOM uHMClIE€ BBICOKONPOYHBIE) CIEAYeT pasMeliaTb B COOTBETCTBUH C
Tabm. 39.

Tabnuua 39
Paccrosuust mpu pa3MmenieHnn
XapaKTepHCTUKA PACCTOSHUS
6oxToB
1. PaccTosiHUSA MeXy IIEHTpaMH O0JITOB B IFOOOM HaITpaBICHUH:

a) MUHAM aJIbHOE 2,5d*
0) MakcUMaJbHOC B KpaWHUX pSAIax MPU OTCYTCTBHH OKaWMILIFOIINX YTOJKOB 8d v 12t
NPH PaCTDKCHUH U C)KATHH
B) MakCHMaJbHOE B CPEIHHUX PANAX, a TAKKE B KpaHHX psAAax IpH HATIHIUH
OKaWMJISFOIINX YTOJIKOB:

IIPU PACTKEHUH 16d wm 24¢

IIPH COKaTHH 12d v 18¢

2. PaccrosiHus oT 1ieHTpa 6ourTa 710 Kpast dIeMeHTa:

a) MUHAM aJIbHOE BJIOJIb Y CHITHS 2d
0) TO xe, IOTIePEK Y CHIIHS:

pu 00 pe3HBIX KPOMKaX 1,5d

IIPU IPOKATHBIX KPOMKax 1,2d
B) MaKCHMaJIbHOE 4d nm 8t
T) MUHHIMaJIGHOE JUTS BBEICOKOTIPOYHEIX OOJTOB IPH JHOO0O0H KPOMKE H JFOOOM 1,3d
HAIPaBICHAH y CHIIAS

* B coelMHAEMBIX IIEMEHTAX U3 CTaIH ¢ NpeaenoM TeKyuecTd cbime 380 MIla (3900 krc/cm?) MUHUM aNbHOE
paccTosiHuE MEXKAy OOJTaMH Cliey eT IPHHAMATh paBHBIM 3d.

O003Ha4YeHus, IPUHATBIC B Ta0mIe 39:
d - muaMeTp OTBEepCTHS s 00JITa;
¢ - ToNIMHA HanboJiee TOHKOTO HAPY KHOTO JJIEMEHTA.

[IlpuMmeuanue. B coeMHAEMBIX 3JEMEHTAX U3 CTAM ¢ MpejenoM Tekydectd a0 380 MIla (3900 krc/cm?)
JOTYCKaeTCsl YMEHBIICHHE PAcCTOSHUS OT IEHTpa OOJdTa I0 Kpas dJIEMEHTAa BJOJb YCWIHS U MUHHMAaJbHOTO
PAcCCTOSIHUS MEX/Iy IEHTpaMH OOJTOB B CIIydYasx pacdyera ¢ yIeTOM COOTBETCTBYIOIINX KO () (HHUIIMCHTOB Y CIOBHI
paboThl coeMHeHMI cortacHo . 11.7* u 15.14%*,

COCI[I/IHI/ITCJ'IBHBIC 0OJITHI JOJDKHBI  pasMCIIAThCA, KaK IIPpaBUJI0O, Ha MAaKCUMAJIbHBIX
PaCCTOAHMAX, a CTBIKAX M y3JiaX CJIICAYCT pasMCIIATb 00JITBI Ha MUHUMAJIBHBIX PACCTOAHHAX.
HpI/I pasMEIICHU 0O0JITOB B IIAXMATHOM MOpsAAKE PACCTOAHUC MCKAY UX HCHTPpAMU BIOOJIb



yCUJIUS clelyeT PUHUMATh He MeHee a + 1,5d, r1ie a - paccTosiHie MeXay psaaMy MomepeK
ycunusi, d - AuaMeTp oTBepcTus it Oonta. [Ipu TakoMm pasMeIeHHU CeYeHHE dJIEMEHTA A,
OTIPEJIEIIAETCS] C YUETOM OCIIa0JIEHUS] €r0 OTBEPCTHSMH, PACIONIOKEHHBIMH TOJBKO B OJHOM
CEUYCHUU TOTEPEK YCUIIUS (HE MO «BUT3ary»).

[Tpu mpuKpeTnIeHUH Yrojika OJTHON MOJKOW OTBEPCTHE, HanboJiee yaaIeHHOE OT €ro KOHIIA,
ClleyeT pa3MenaTh Ha pucke, Ormkaiiei K o0yIIKy.

12.20*. B coemuHeHusx ¢ Oontamu kimaccoB TouHoctd A, B m C (3a uckiodeHuEeM
KpETJICHUsSI BTOPOCTENEHHBIX KOHCTPYKIIMA M COSAMHEHUU Ha BBICOKOMPOYHBIX 0OOJITaX)
JOJKHBI OBITH MPETYCMOTPEHBI MEPHI MPOTUB Pa3BUHUYMBAHMUS raek (I0OCTaHOBKA MPYKUHHBIX
a0 MM KOHTPraek).

13. JOMMOJTHUTEJIbHBIE TPEBOBAHUS 11O TIPOEKTUPOBAHUIO
IMPON3BOJICTBEHHBIX 3JIAHUM U COOPY )KEHUI'

OTtHocuTeIbHbIE MPOruObI U OTKJIOHE HUSI KOHCTPYKUMIA

! JlomycKaeTCs IPpUMEHSTH [JIsk IPYTUX BHIOB 31aHU U COOPYKEHHI.

13.1*. IlporuObl W TeEpeMeIeHHsT SJIEMEHTOB KOHCTPYKIIMM HE JOJDKHBI IPEBBIIIATH
IpeAeabHBIX 3HaUeHUH, ycTaHoBJIeHHBIX CHull no Harpy3kaM u BO31eMCTBUSAM.

Tabin. 40* uckioyeHa.

13.2-13.4 u Tabn. 41* HCKITIOUYEHBI.

PaccTosiHusi Me:K1y TeMIepaTypHbIMHU IIBAMU

13.5. HaubGonpime paccTOSHUS MEXAYy TEMIIEpaTypHBIMU IIBaMH CTaJbHBIX KapKacoB
OJTHOATAXXHBIX 37TAHUM M COOPY)KCHUH CIIeAyeT MPUHUMATh COTJIacHO Tab. 42.

[lpu npeBpimeHnu Gosiee yeM Ha 5 % yka3aHHBIX B Taba. 42 paccTOSIHUM, a TakkKe MPH
YBEITMYEHUH JKECTKOCTU KapKaca CTEHAaMHU WJIM JIPYTUMHU KOHCTPYKIHUSIMU B pacueTe CleayeT
YUUTHIBATh KIMMAaTHUECKUE TEMIEpaTypHble BO3ICHUCTBUS, Heylnpyrue aedopmanuu
KOHCTPYKIUU U MOJATINBOCTD Y3JIOB.

Tabnuma 42
Haubomnpmme paccTosiHus, M
MEIKIY TEMIICPATy PHBIMHU IIBAMH OT TeMIIEpaTypHOTO
IBa WJIM TOPIA 3IaHUS
110 JyIMHE OJI0Ka N
0 MUpHHE OJI0Ka JI0 OCH OJnKaiIeit

(BIOJIb 31aHYIsT)

XapakTepHuCTUKa 3[[aHUN U COOPYIKEHUH BEPTHKAJILHOM CBSI3U

B KIIMMAaTHUYCCKUX paﬁOHaX CTPOUTECJILCTBA

SOOI L 0 | 11 I 10 0 1 IR I O O 1 "
kpowme I, 1L kpowme i, w1l kpowme i, 1L
Iz, IL u 113 Iz, 1L u I3 Iz, 1L u I3
OrammBaeMble 31aHUS 230 160 150 110 90 60
HeoTtannmBaembie 37aHUS U TOPSIYUE LIEXH 200 140 120 90 75 50
OTKpBITHIE ICTAKA b 130 100 - - 50 40

Ipumeuanue. [Ipy HAMMIHKM MKy TEMIIEPATYPHBIMH IIBAMH 3J[aHHS HJIA COOPYKCHHUS [BY X BEP THKAIbHBIX
CBfA3EH pacCTOsIHUE MEXIY MOCIEAHHMMH B OCSX Ha NOJDKHO MPEBBILATh: Wil 34aHui - 40-50 M ¥ 11 OTKPBITHIX
actakan - 25-30 M, Ipu 5TOM IS 3aHUN U COOPYKEHUH, BO3BOIMMBIX B KIMMaTHdecKux paitonax Ii, I, Il u IIs,
JIOJDKHBI IPUHUMATHCSL MCHBIIHNE U3 YKAa3aHHBIX PACCTOSHUN.

@epMbl M CTPYKTYPHbIE IUIMThI NOKPLITHIA

13.6. Ocu crepxHel (gepM U CTPYKTYp JOJKHBI ObITh, KaK MPaBUIIO, IEHTPUPOBAHBI BO
Bcex y3nax. LleHTpupoBaHue cTepxHel cieayeT Mpou3BOAUTh B CBApHBIX (lepMax Mo [IeHTpaM
TSDKECTH CeUeHUM (C OKpyIJIeHHEeM J0 5 MM), a B OOJTOBBIX - IO PUCKAM YIOJIKOB,



ONM>KaUIIIM K OOYIIIKY.

CwmemeHre oceit osicoB epM MPU U3MEHEHUH CEUCHUM JTOMYCKACTCSl HE YYUTHIBATH, €CITH
OHO He mpeBbImaeT 1,5 % BBICOTHI MOsACA.

[lpy HaMMUUKM DKCUEHTPUCHUTETOB B Y3lIaX OJJIEMEHTHI (epM M CTPYKTYp CIEayeT
PaccUUTHIBAThH C YYETOM COOTBETCTBYIOLMX U3MMOAIONMX MOMEHTOB.

[lpu mpunoXkeHUU HArpy30K BHE Yy310B (epMbl TOsica JOJDKHBI OBITh PAacCUMTAHBI Ha
COBMECTHOE I CTBUE MPOAOIBHBIX YCUINHN U U3THOAIONMX MOMEHTOB.

13.7. Tlpu mponerax ¢GepM TMOKPBITHN CBBIIEE 36 M ClEIyeT MpeaycMaTpUBaTh
CTPOUTENBHBIA TOIBEM, PABHBIM MPOTHOY OT IMOCTOSHHOW W JUITMTENBHOW Harpy3ok. [lpwm
IUIOCKUX KPOBJISIX CTPOUTENbHBIA TOABEM CIEAYyeT MpeaycMaTpuBaTh HE3aBUCHMO OT
BEJIMYUHBI MPOJIETA, IPUHUMAS €r0 PaBHBIM MPOTruly OT CyMMapHO HOPMAaTUBHON Harpy3Ku
mtoc 1/200 mpornera.

13.8. Ilpu pacuere depM C d€MEHTAMHU U3 YrOJIKOB MJIM TaBPOB COCAMHEHUS JICMEHTOB B
y31ax QepM gomyckaercs MPUHUMATh apHUpHbBIMU. [Ipu aByraBpoBbIX, H-00pasHbIX U
TpyOUaThIX CEYEHHSX FJEMEHTOB pacueT (epM IO IIAPHUPHOM CXeMe MOIMYCKaeTcs, Korjaa
OTHOILIGHUE BBICOTHI CEYCHHS K JUIMHE 3JIEMEHTOB He mpeBbimaet: 1/10 - mis KOHCTPYKUMA,
AKCILTyaTUPYEMBIX BO BCEX KIMMAaTUYECKUX paiioHax, kpome I;, I, Il u Il5; 1/15 - B paiionax
I, L, I, u 1.

[Ipy mpeBBIlIEHUH ITUX OTHOIICHUHN CIEAyeT YUUTHIBATh JIOMOJHUTEIbHBIE U3rMOatonme
MOMEHTBI B DJIEMEHTaX OT JKECTKOCTH Y3JIOB. YUET KECTKOCTH Y3JIOB B pepMax paspermaercs
MPOU3BOAUTH MPUOTUKEHHBIMH METOJIAMH; OCEBBIE YCHUJIMS JIOMYCKAETCS OMPENENATh I10
HIAPHUPHOU CXEME.

13.9*. PaccTossHME MEXIy KpasMH JIEMEHTOB PEIICTKH U TOsca B y31aX CBapHBIX (epM C
(acoHKkamMu clieayeT MpUHUMATh HE MeHee a = 6¢f - 20 MM, HO He Oomee 80 MM (31€ch ¢ -
TonmmHa (JACOHKU, MM).

Mexy TopliaMd CTBIKYeMBIX JJIEMEHTOB TOSICOB (epM, MEPEeKPhIBACMBIX HAKIAJIKAMU,
CJIEAYET OCTABJIATH 3a30p HE MeHee 50 MM.

CBapHbIC NBBI, NPUKPEIUISIONME JJIEMEHTHI permeTkd ¢epmbl K QacoHKam, cleayer
BBIBOJIUTH HA TOPEI] AJIEMEHTA Ha JUIMHY 20 MM.

13.10. B y3nax ¢epm ¢ mosicamu U3 TaBpOB, IBYTaBPOB U OJAMHOYHBIX YIOJIKOB KPEILJICHHE
(acoOHOK K IOJKaM MOSICOB BCTHIK CIIEAYeT OCYIIECTBIATH C MPOBAPOM Ha BCIO TOJIIMHY
(dacoHku. B KOHCTPYKIMSX TPYNMBI 1, a TakkKe HKCIUTYaTUPYEMbIX B KITUMAaTHYECKUX paioHaX
Iy, I, Il u II; mpumMbIkaHue y3TOBBIX (JACOHOK K TOsICaM CJIEAYeT BBITTOIHSATH COTJIACHO T103. 7
Tabm 83*.

Kogonnnl

13.11. OTtnpaBouHBIE 3JEMEHTHI CKBO3HBIX KOJIOHH C pPELIETKAMU B JIBYX IUIOCKOCTSIX
cllelyeT YKpeIIATh AnadparMaMu, pacriosaraéMbIMy y KOHIIOB OTIPABOYHOTO JIEMEHTA.

B CKBO3HBIX KOJOHHAX C COCIUHUTEIBHOM PELIETKOM B OJHOM IJIOCKOCTH TuadparMel
ClIelyeT paclioyaraTh He pexe 4eM dyepes 4 M.

13.12*. B ueHTpalbHO-CKATBIX KOJOHHAaX M CTOWKAX C OJHOCTOPOHHUMHM TMOSCHBIMU
MBaMH COTJIACHO T1. 12.9%* B y371aX KperyieHus CBs3EH, 0aOK, PacCopoK M APYrUX JIEMEHTOB B
30HE Mepefauu YCWIHsS CilelyeT NMPUMEHSTHh JBYCTOPOHHUE IOSICHBIE IIBBI, BBIXOANME 32
KOHTYPBI IIPUKPEILIAEMOT0 3JieMeHTa (y371a) Ha JInHY 30k, ¢ KaXK101 CTOPOHBI.

13.13. YrioBble mBHI, TPUKPEILISIONHE (ACOHKH COSAWHHUTEIBHON PEIIeTKH K KOJIOHHAM
BHAXJIECTKY, CJIEJyeT Ha3HauaTh [0 pacueTy M pacnojiararb ¢ JBYX CTOPOH (JACOHKH BJIOJIb
KOJIOHHBI B BUJIE OTJIEJIbHBIX YUAaCTKOB B IIIAXMAaTHOM IOPSIKE, IIPH 3TOM PACCTOSHUE MEXKIY
KOHIIAMU TaKUX IIBOB HE JJOJDKHO NMPEBBIIATE 15 TONIMH (PaCOHKH.



B KOHCTpyKIUMSIX, BO3BOAMMBIX B KIMMaTHueckux pailonax lj, I, Il u II;, a taxke npu
MPUMEHEHUH PYYHOH TYroBOM CBapKH BBl JOJKHBI OBITH HEMPEPBHIBHBIMH IO BCEH JTUHE
(hacoHku.

13.14. MoHTaXXHbI€ CTHIKM KOJIOHH CIIEAyeT BBINIOJHATH C (ppe3epoBaHHBIMU TOPIIAMH,
CBapHBIMM BCTBIK, Ha HAaKIaJKaXx CO CBapHbIMU UIBaMH UM OoNTaMu, B TOM YHCIIE
BBICOKONIpOUHbIMU. [Ipy mprBapke HaKIaJ0K MBI CIeIyeT HE JOBOAUTH JI0 CThiKa Ha 30 MM ¢
Kaxaoi cTopoHbl. Jlomyckaercs mnpumeHeHHe (IaHIEBBIX COSAMHEHHH C Tepenadeit
CKUMAIOIIMX YCUITUH Yepe3 MIJI0THOE KacaHUe, a PaCTATUBAIOIIMX - OOJITaMH.

CBa31

13.15. B xaxaom TteMmmepaTypHOM OJIOKe 34aHUs ClIEQyeT IpeaycMaTpuBaTh
CaMOCTOSITEIBHYIO CUCTEMY CBSI3EH.

13.16. Huxumne mosca MOIKPAaHOBBIX OalloK M ¢epM MpOJEeTOM CBBIIE 12 M ciemyeTr
YKPENJIATh TOPU30HTAIIBHBIMU CBS3SIMH.

13.17. BepTukanbHble CBSI3U MEKIY OCHOBHBIMHM KOJIOHHAMHU HUIKE YPOBHS IOJKPAaHOBBIX
0aJoK MpHU JBYXBETBEBBIX KOJIOHHAX CJEIyeT pacroJiaraTh B MJIOCKOCTU KaXKIOW M3 BETBEH
KOJIOHHHBI.

BerBu BYXBETBEBBIX CBs3eH, Kak TMPaBUJIO, CJEAYeT COCIUHATH MEXKIY COOOM
COEIMHUTEIBHBIMH PEIIETKAMHU.

13.18. Ilonepednbie TOPU30HTATBHBIE CBSI3U CIIEYET MPEeaycMaTpUBaTh B YPOBHE BEPXHETO
WM HIDKHETO TI0SCOB CTPONMUIBHBIX (epM B KaKAOM INpoJieTe 3AaHUs IO Toplam
TeMriepatypHbix OsnokoB. [Ipum mumHe TtemmeparypHoro Oioka Oonee 144 M ciemyer
IIpeaycMaTpUBaTh IPOMEKYTOUHBIE MONIEPEYHBIE TOPU30HTAIBHBIE CBSI3H.

CrponunbHble (epMbl, HE MPUMBIKAIOIIME HEMOCPEACTBEHHO K MOMEPEYHBIM CBS3SM,
CJIEYEeT PACKPEIISITh B IIJIOCKOCTH PACIIOJIOKEHMS 3TUX CBSI3€H paclopKkaMH U pacTsHKKaMu.

B Mecrax pacnosioKeHusl MONEPEUHBbIX CBSA3EH CleyeT MpeayCMaTpUBATh BEPTHUKAIbHBIE
CBSI3U MEXIy epMamH.

[Ipy HamuuuM IKECTKOTO JHUCKa KPOBJIM B YPOBHE BEpPXHHUX IOSICOB  CIIEAYET
npelycMaTpuBaTh MHBEHTapHbIC ChEMHBIE CBSI3H Ul BBIBEPKH KOHCTPYKUUN U 00ecriedeHH s
MX YCTOMYMBOCTH B ITPOI[ECCE MOHTAXA.

B nOKpBITHSX 30aHUN U COOPYKEHHH, DKCILNIYaTUPYEMbIX B KIIMMAaTU4YeCKUX panioHax I, b,
II, w 1II;, cneayer, Kak TpaBWJIO, MpPEIyCMaTPUBaTh (JIOMOTHUTEILHO K OOBIYHO
IIPUMEHSAEMBIM) BEPTUKAJIBHBIE CBSI3U NTOCPEAMHE KaKIOTr0 IIPOJIETa BJIOJIb BCETO 3/1aHHUSL.

13.19%*. TIponoibHBIE TOPU3OHTAIBHBIE CBSI3U B IJIOCKOCTH HUIYKHHX TMOSICOB CTPOMUIIBHBIX
depM cremyer mpeaycMaTpUBaTh BAOIHh KpaHUX PSIOB KOJOHH B 3IaHUSIX C KpaHAMHU TPYIIIT
pexuMoB paboTel 6K-8K mo 'OCT 25546-82; B MOKPHITUSX C MOACTPONUILHBIMU (pepMamMu;
B OJIHO- M JIBYIIPOJIETHBIX 3aHUSIX C MOCTOBBIMH KpaHaMH Ipy30nobeMHOCThIO 10 T 1 Gotee,
a MpUu OTMETKE HHU3a CTPONMJIBHBIX KOHCTPYKIIMA CBbINE 18 M - HE3aBUCHMO OT
IPY30M0JbEMHOCTH KPAHOB.

B 3panusx ¢ yuciom mposeToB 6osee TpeX rOpU30HTANbHbIE MPOIOJIbHbBIE CBS3U CIEAYET
pa3MelaTh TakKe BIOJb CPEAHUX PSIOB KOJOHH HE PEXE UEM uYepe3 MPOJIET B 3AAHMSX C
kpaHamu Tpynn pexuMoB padboTel 6K-8K mo 'OCT 25546-82 u uepe3 aBa mposiera - B
MPOYMX 3AAHUSIX.

13.20. Topu3oHTaNBHBIC CBS3M 1O BEPXHUM M HIDKHHUM TI0sicaM Pa3pe3HbIX (epm
MIPOJIETHBIX CTPOEHUN TPAHCIIOPTEPHBIX Trajiepell CleayeT KOHCTPYMPOBATh Pas3i€iabHO JUIs
Ka)XI0r0 IpoJIeTa.

13.21. Ilpn npuMeHEHUU KPECTOBOM PEIIETKU CBA3EH MOKPBITUH JIOIYCKAETCS pacueT Mo
YCIOBHOM CXEM€ B IMPEANOJIOKEHHUH, YTO PACKOCHl BOCIIPUHUMAIOT TOJIBKO PAaCTITMBAIOLIE



YCUIIHSL.

[lpu ompenenenun ycunuii B 3JIEMEHTaxX CBs3ed oOkaTue MOsCOB (epM, Kak MpaBuUio,
YYUTBIBATh HE CIICITYET.

13.22. Ilpu yctpoiicTBe MEMOpaHHOTO HAcTUJAa B IJIOCKOCTH HUXKHUX MOSICOB (epm
JIOTTYCKAeTCsl YYIUTHIBATh paOOTy MEMOpPAHBI.

13.23. B BHUCSYUX NOKPBHITHAX C IJIOCKOCTHBIMM HECYLILMMHU CHCTEMaMH (JIBYNOSCHBIMH,
M3rHOHO-)KECTKUMU BaHTaMM M T. II.) CIeAyeT IpelycMaTpuBaTh BEPTUKAIbHBIE H
TOPU30HTAJILHBIE CBSI3M MEKY HECYLLIMMHU CUCTEMaMH.

Baakn

13.24. TlpuMeHSTh MakKeThl JUCTOB Ui IOSICOB CBApHBIX JBYTaBPOBBIX OaJOK, Kak
MIPaBUJIO, HE Pa3peIACTCs.

Jis mosicoB OaloK Ha BBICOKONPOYHBIX OONTaX JOMYCKAETCS TNPUMEHSTH I1aKeTHl,
coCTosAIIME He Ooyiee YeM M3 TPeX JINCTOB, NMPU ATOM ILIOLR/b MOSCHBIX YIOJKOB CIIEIyeT
NpuHUMaTh paBHOI He MeHee 30 % Bcell oM nosica.

13.25. TlosicHble TIBBI CBApHBIX OAJIOK, & TaKKE IIBBI, MPHUCOCTUHSIONIE K OCHOBHOMY
CeUeHHUI0 OalKu BCHOMOTATEIbHBIC 3JEMEHTHI (Hampumep, pedpa MKECTKOCTH), JOJIKHBI
BBITNIOJIHATBCS HEMPEPHIBHBIMH.

13.26. Ilpu npuUMEHEHMH OJHOCTOPOHHHUX IOSICHBIX IIBOB B CBapHBIX [BYTaBPOBBIX
Oankax, HECyIMX CTaTHYECKyl0 HarpysKy, JOJDKHBI OBbITh BBIIOJHEHBI CIEIYIOIIME
TpeOOBaHMUSL:

pacyeTHas Harpyska J0JIKHa ObITh IPUJIOKEHA CUMMETPUYHO OTHOCUTEJIBHO MTOIEPEYHOIO
ceucHHMS OaIKu;

JIOJKHA OBITh OOecIiedeHa YCTOMYMBOCTBH CHKATOro Iosica OaJKi B COOTBETCTBUHM C II.
5.16*, a;

B MECTax MPHUJIOKEHHUs K MOSICY OalIKK COCPEIOTOUEHHBIX HArpy30K, BKIIIOYasi Harpy3Ku OT
peOpHCTBIX KeNe300€TOHHBIX IIIUT, JOJDKHBI OBITh YCTAaHOBJICHBI IONEpEYHbIE pedpa
AKECTKOCTH.

B purensix paMHBIX KOHCTPYKIMH y OMOPHBIX Y3JI0B CJIEAYEeT MPUMEHATH JBYCTOPOHHHE
MOSICHBIC IIBHI.

B Gankax, pacCUMTBHIBAEMBIX COINIACHO TpeboBaHWsM mi. 5.18%-5.23 HacTosummx HOpM,
IPUMEHEHNE OJTHOCTOPOHHUX MOSICHBIX BOB HE JI0MTYCKACTCH.

13.27. Pebpa eCTKOCTH CBapHBIX OAJIOK JOJKHBI OBITH yHaJI€HBI OT CTHIKOB CTEHKH Ha
paccrosinue He MeHee 10 TonmmH cTeHKH. B MecTax mepecedeHus: CTBIKOBBIX HIBOB CTCHKH
0aNKu ¢ TPOJOIBHBIM PEOPOM JKECTKOCTH IIBBI, MPUKPETUISIIOIME PeOpo K CTEHKE, CIIEAYeT He
NOBOJIUTH OO CTBIKOBOIO IBa Ha 40 MM.

13.28. B cBapHBIX JBYTaBpOBBIX Oankax KOHCTPYKIHUH Trpynm 2-4 clieayeT, Kak IpaBHIIo,
IPUMEHATh OJHOCTOPOHHME pedpa KECTKOCTU C PaclONOKEHHEM HX C OJHOW CTOPOHBI
OaKu.

B 0Gankax ¢ 0JHOCTOPOHHMMHM MOSACHBIMU IIBaMHU peOpa KECTKOCTH CIEAYeT pacloJiaraTh
CO CTOPOHBI CTEHKH, TPOTHUBOIOJIOKHOM PACIION0KEHUIO OTHOCTOPOHHUX MOSCHBIX IIBOB.

IMoakpaHoBbIe 0AJIKHU

13.29. Pacuer Ha MNPOYHOCTH IOJKPAHOBBIX OATOK CIIEAYyeT BBIMOJIHATH COIJIACHO
TpeboBaHUsIM 11. 5.17 Ha neiicTBUE BEPTUKAIBHBIX U TOPU30HTATBLHBIX HAIPY30K.

13.30*. Pacuer Ha MPOYHOCTH CTEHOK IOJKPAHOBBIX OallOK (3a HMCKIIOUEHHUEM OaJoK,
paccUMTHIBAEMBIX Ha BBIHOCIMBOCTb, Ui KpaHOB Ipynm pexumoB paborsl 7K B 1mexax
meTaruryprudeckux npou3BoAcTB u 8K mo FOCT 25546-82) crneayeT BBIOIHATH IO GopMyIie



(33), B KOTOpOIi MpH pacyeTe CEYCHUN Ha Oropax Hepa3pe3HbIX 0aT0K BMeCTO Kod(puirneHTa
1,15 cnenyer npuHuMaTh kodumuent 1.3.

13.31. Pacyer Ha yCTOMYMBOCTH MOJKPAHOBBIX OAJIOK CJIETyET BBITIOIHATH B COOTBETCTBUU
cm. 5.15.

13.32. TIpoBepKy yCTOMYMBOCTH CTEHOK M IOSICHBIX JIICTOB TOJKPAHOBBIX OAJIOK CIEAYET
BBITIOJHSATH COTJIACHO TPEOOBAHUSM pasfl. 7 HACTOSIIMX HOPM.

13.33%*. TlonkpaHoBBIEe OaJIKK CIEAYET PacCUYMTHIBATH Ha BHIHOCIMBOCTH COTJIACHO pasi. 9
HACTOSIIMX HOPM, MPU ATOM cieAyeT npuHuMath « = 0,77 mpu KpaHax Ipymnmn pekUMOB
pabotel 7K (B mexax metamrypruueckux mpounsBoacts) U 8K mo 'OCT 25546-82u a=1,1 8
OCTAJIbHBIX CITydasiX.

B monkpaHoBbIX Oankax i1 KpaHOB TIpynm pexumoB padbotel 7K (B mexax
MeTaimyprudeckux npou3BoAcTB) U 8K mo 'OCT 25546-82 cTeHKu JONOIHUTENBHO CIELYET
pacCUYMTHIBATh HA MPOYHOCTH corsiacHo 1. 13.34* u Ha BBIHOCTUBOCTH corsiacHO m.13.35%,

Pacuer moakpaHoBBIX 0AJIOK HA MPOYHOCTh U HA BRIHOCITUBOCTH CJEIyeT MPOU3BOIAUTH Ha
JIEHCTBUE KPaHOBBIX HArpy30K, YCTaHABIWBAeMbIX commacHo tpeboBanusim CHull mo
HAarpy3Kam 4 BO3JEHCTBUSM.

13.34*. B cxaToil 30He CTEHOK MOAKPAHOBBIX OAJIOK M3 CTAIM C MPEIEIOM TEKYy4eCTH 10
400 MITa (4100 Krc/cm*) TOJKHBI OBITH BBITIOJHEHBI YCIOBUSL:

\/ (O 1)’ (04 +Tle )+ Ty +3(Ty + Thoey)) < R, : (141)
O+ 0 SR, (142)
Olocy TO 4 <R, : (143)
Toy + Tioey T Tf oy <R, , (144)
o, = %;Txy :hg;gloc,y = %;Jk)c,x = 0,250y, ,;
Tioey = 0:30750.,,30 4, = %5 Ty =0,2504;
/ (145)*

f - xo3pdunmenT, npuHUMaeMbIii paBHbIM 1,15 mist pacdera pa3pe3Hbix 6amok u 1,3 - s
pacuera ceueHHI Ha onopax Hepa3pe3HbIX OATOK.
B dopmynax (145)*:
M, Q - COOTBETCTBEHHO M3rHOAIOIMII MOMEHT M TONEpeyHasi CHJia B CEYCHUH Oalku OT
pacyeTHOM Harpy3Ku;
7n - KOD(QUIIMEHT YBEIMYEHUS BEPTUKAIBHONM COCPENOTOUEHHON Harpy3ku Ha
OTJIEIbHOE KOJIeCO KpaHa, MpUHHUMaeMblii cornacHO TpeboBanusm CHull mo
Harpy3kaM U BO3JICHCTBUSM;
F - pacueTHOE naBieHue Kojeca kpaHa 0e3 yueTa kodpduireHTa TMHAMUYHOCTH;
Ly - ycloBHas IyIMHA, olpeaernsieMast 1o ¢popmyiie

lef =C3,IJ1f/l, (146)

rae ¢ - KOOPPUIHCHT, MPUHUMAEMBIH JIJIs1 CBAPHBIX M MPOKATHBIX Oasiok 3,25, mys Oajlok Ha
BBICOKOIIPOYHBIX 00NTaX - 4,5;

Jir - cyMMa COOCTBEHHBIX MOMEHTOB HMHEpLHUHU Mosica OalKu M KPaHOBOIO peibca HIIH

o0t MOMEHT WHEpPIIMU pelibca M Tosica B Cllydae MPHUBAPKH pPENbca IIBaMH,



o0ecIeunBaIMMU COBMECTHYIO PabOTy pefibca U 1osica;
M, - MECTHBIH KPYTSIIMIT MOMEHT, ONIpeCIsIEMbI 10 Gopmysie

M,=F,+0,75 Oh, (147)

IJIE € - YCIIOBHBINA SKCLEHTPUCUTET, IPUHUMAEMbIN PaBHBIM 15 MM;

O, - monepeuHas pacyeTHas TOPU3OHTallbHAs Harpyska, BbI3bIBaeMasi IE€peKoCcaMu
MOCTOBOTO KpaHa M HEMapaJuIeNbHOCTBIO KPAaHOBBIX ITyTel, IPUHUMAaeMasi COIIaCHO
tpeboBanusiM CHull mo Harpy3kaMm u BO3A€HCTBUSM;

h, - BBICOTa KPaHOBOTO PEJIbCa;
3
Jp=J,+ bfl
- CyMMa COOCTBEHHBIX MOMEHTOB MHEPLUH KPYUEHHsI Pelibca U 10Ca, TIE ¢/
U by - COOTBETCTBEHHO TOJIIIMHA U IIMPUHA BEPXHETO (CXKATOr0) rosica Oamky.
Bce nanpspkenus B popmynax (141) - (145)* cnenyer mpuHUMATh CO 3HAKOM <TLITIOCH.
13.35*, Pacuer Ha BBIHOCIMBOCTb BEpXHEH 30HBI CTEHKH COCTaBHOW TMOJIKPAHOBOW Oaiku
CJIeTyeT BBIMOJIHSATH 10 (opmysie

2 2
0,5\/0-XT,367X), + O’4O_loc,x < RV’ (148)

rae Rv - pacyeTHOe COINPOTUBIIEHHE YCTAIOCTU Ui BCEX CTalleil, MpUHHUMaeMoe paBHbBIM
COOTBETCTBEHHO JJIs1 OaJIOK CBAPHBIX U Ha BBICOKONPOUHBIX Oostax: Rv =75 Mlla
(765 xrc/em?) u 95 MIla (930 krc/cm?) auist ckaToM BEPXHEH 30HBI CTCHKH (CEYCHUS
B nposere Ganku); Rv = 65 MIla (665 xrc/cm?) u 89 MIla (875 xrc/cm?) mist
pacTsHyTON BepXHel 30HbI CTEHKU (OIIOpHBIE CEUEHUs Hepa3pe3HbIX 0alloK).
3nadeHus HanpsbkeHU B dopmyrie (148) ciemyer ompenensars 1o m. 13.34* ot kpaHOBBIX
Harpy3ok, ycTaHaBJIMBaeMbIX cornacHo Tpeboanusm CHull mo Harpy3kam 1 BO3JeCTBUSIM.

Bepxuue nosicHble BBl B MOJKPaHOBBIX OaJKax Jyisd KpaHOB IpymIl pe:kuMoB padboTs! 7K (B
nexax weramryprudeckux mpousBoactB) u 8K mo T'OCT 25546-82 nomkHBI OBITH
BBITIOJIHEHBI C TPOBAPOM Ha BCIO TOJIIIMHY CTEHKH.

13.36. CBOOOAHBIE KPOMKHM pacTSHYTBIX MOSCOB IMOJKPAHOBBIX OaloK M Oajlok paboumx
IJIONRAOK, HENOCPEACTBEHHO BOCHPUHUMAIONMX HAarpy3Ky OT IOABUXKHBIX COCTaBOB,
JIOJKHBI OBITH MPOKATHBIMU, CTPOTAHHBIMH HJIM 00pE3aHHBIMH MAIIMHHOW KUCIOPOAHOMN Hin
IIA3MEHHO-TyTOBOM PE3KOM.

13.37*. Pa3mepbl pebep IKECTKOCTH MOAKPAHOBBIX OaJlOK JOJKHBI YIOBJIETBOPSATDH
TpeboBanmusM 1. 7.10, mpH 3TOM IIMPUHA BBICTYMAMOICH YacTH JBYCTOPOHHEro pebpa
JoJKHA ObITh He MeHee 90 MM. /IBycTOpOHHHE MomnepedHble pedpa KECTKOCTH HE JOJKHBI
MIPUBApHUBATHCA K mosicaM Oanku. Topusl pedep )KeCTKOCTH AOJDKHBI OBITh MJIOTHO MPUTHAHBI
K BepXHEMY Moscy OajKku; MpH 3TOM B OalikaX MOJA KpaHbl Ipymnn pexumoB pabotsl 7K (B
uexax meramryprudyeckux npousojactB) u 8K mo I'OCT 25546-82 HeoOxonuMo cTporarb
TOPIIbI, IPUMBIKAIOIME K BEpXHEMY HOSICY.

B Gankax mox kpassl rpynm pexxumoB padotsl 1K-5K mo 'OCT 25546-82 nomyckaercst
IPUMEHSTh OJHOCTOPOHHUE MONepeuHble pedpa KECTKOCTH C MPHUBAPKOM MX K CTEHKE M K
BEPXHEMY MOSICY M PACIIONOKEHNEM cornacHo 1. 13.28.

13.38. Pacyer Ha NPOYHOCTH MOABECHBIX OAIOK KPAaHOBBIX MyTeil (MOHOPEIBCOB) CIEIyeT
BBINIOJIHATH C YUETOM MECTHBIX HOPMAJIbHBIX HANIPSHKEHUN B MECTE MPUJIOKEHUS TaBJICHUS OT
KoJIeca KpaHa, HallpaBJIEHHBIX BJO0JIb U IOMEPEK OCH OAJIKHU.

JIncroBble KOHCTPYKIMH

13.39. KoHTyp moOmepeyHBIX 3JIEMEHTOB >KECTKOCTH OOOJOUEK CJelyeT MPOEKTUPOBATh



3aMKHYTBIM.

13.40. Ilepenauy cocpeqOTOYEHHBIX HArpy30K Ha JIMCTOBBIE KOHCTPYKIIMH CIELYET, Kak
IIPaBUJIO, IPEAYCMATPUBATH YEPE3 FJIEMEHTHI KECTKOCTH.

13.41. B Mecrax compspkeHHU 000JI0YeK pPazIudHOil (OpMBI ClieayeT MPUMEHSTh, Kak
IIPaBUJIO, IJIABHBIEC TEPEXO/Ib] B LIEIIAX YMEHBIICHUS MECTHBIX HAIPSHKEHUH.

13.42. BoinonHEeHUE BCEX CTHIKOBBIX IBOB CIEYET MPEAycMaTpruBaTh TU00 IBYCTOPOHHEH
CBapKOii, JIMOO OJTHOCTOPOHHEHN CBApKOH € TMTOABAPKOM KOPHS MJIM HA IMOJIKIAIKAX.

B mpoexre cienyer ykasplBaTh Ha HEOOXOAMMOCTh 0OECIEUEHUs IMIIOTHOCTH COSAUHEHMM
KOHCTPYKLUH, B KOTOPBIX 3TA IIIOTHOCTh TpeOyeTcsl.

13.43. B 7nuMCTOBBIX KOHCTPYKIMAX CIEAyeT, KaK IpaBUJIO, HPUMEHATh CBapHbIE
coeivHEeHUs BCThIK. COEMHEHNUs JIUCTOB TONLIMHOM 5 MM M MEHee, a Takke MOHTAXHBbIE
COEIMHEHHUSI IOMTYCKAETCsl IPEAYCMaTPUBATh BHAXJIECTKY.

13.44. Tlpu KOHCTPYMPOBAHHUH JIMCTOBBIX KOHCTPYKIIUH HEOOXOAMMO MpeaycMaTpUBAThH
MHIyCTPUAIBbHBIE METO/IbI MX U3TOTOBJIEHUSI U MOHTaKa IIyTEM IIPUMEHEHMUS:

JMCTOB U JIEHT OOJIBIIIMX Pa3MEPOB;

crioco0a pylTOHUPOBAHU 1, U3TOTOBJICHUS 3aTOTOBOK B BH/JI€ CKOPJIYIL U JP.;

packposi, 00eCIIeUnBaOILEr0 HauMEHbILee KOJINYECTBO OTXO/IOB;

ABTOMAaTHUYECKOM CBAPKU;

MHHUMAaJIBHOTO KOJIMYECTBA CBAPHBIX IIBOB BBIMOIHIEMBIX HA MOHTaXE.

13.45. Ilpu DpOEeKTUpPOBAaHUU NPSIMOYIOJBHBIX WM KBAAPAaTHBIX B IIJIAHE ILJIOCKUX
MeMOpaH MOKPBITUH B yIylax OMOPHBIX KOHTYPOB CIEIyeT IPUMEHSATh, KaK IPaBUIIO, JIABHOE
CONPSDKEHUE 3IJIEMEHTOB KOHTYypa. [[ns MeMOpaHHBIX KOHCTPYKUMH ciexyeT, Kak MpaBHIIO,
HMPUMEHSITh CTAJIU C TOBBIIICHHONW CTOMKOCTBIO TPOTHB KOPPO3HH.

MoHTaxKHBIe KpeIie HUus

13.46*. MoHTaXHBIE KPETUICHUS KOHCTPYKIIUM 3aHUH W COOPYXKEHUM C MOJKPAHOBBIMHU
OajKaMH, pACCUMTHIBAEMBIMH Ha  BBIHOCIMBOCTb, 4 TakKe KOHCTPYKUHMH  1OA
KEJIE3HOJOPOKHBIE COCTABBI CIIEIYET OCYIIECTBIIATH HA CBAPKE MIJIM BHICOKOIIPOYHBIX OOJITAX.

Bontel knmaccoB TouHocth B m C B MOHTaXHBIX COEAMHEHUAX AITUX KOHCTPYKLMI
JIOTYCKAEeTCsl TPUMEHSTh:

JUIL KPEIUIEHUS TPOTOHOB, AJIEMEHTOB (POHApHON KOHCTPYKIMHU, CBS3€H IO BEPXHUM
nosicaM (QepMm (IpM HANMYMK CBS3€M 1O HIDKHUM TOSiICAM WJIM JKECTKOH KpPOBJIH),
BEPTHUKAJIBHBIX CBs3ei 10 epMaM U (HOHAPSM, a TAKKE IIEMEHTOB (haXBepKa;

JUIS KperJIeHUs CBs3ed IO HUXKHUM IMosicaM (epM NpU HaJIM4YUHM KECTKOM KpOBJIHU
(Kkene300eTOHHBIX HMJIM  apMHPOBAHHBIX IUIMT M3 SYEHUCTHIX OETOHOB, CTAJIBHOTO
MpoUIMPOBAHHOTO HACTHJIA U T. 11.);

JUISL KPETUJICHUS! CTPONMMJIBHBIX U TOJCTPONUIIBHBIX (pepM K KOJOHHAM M CTPOMHJIBHBIX
(depM K MOACTPONMIBHBIM IPH YCIOBUU MEPEIavll BEPTHUKATILHOTO OIIOPHOIO JIaBJICHUS Yepes
CTOJIMK;

JUIS KpeNJIeHUsl pa3pe3HbIX MOJKPAHOBBIX 0aJIOK MEXKIY cOo00i, a TakkKe /Ui KpeIrJIeHUus Ux
HMKHETO 05ICa K KOJIOHHAM, K KOTOPBIM HE KPEMATCSI BEpTUKAIBbHbBIE CBA3H;

JUIS  KperuleHHs ©0ajgok pabouuMx TIUIOMIAJIOK, HE IOJABEPralolyXcs BO3AEHCTBUIO
JUHAMUYECKUX HAarpy30K;

JUISL KPETLJIEHUSI BTOPOCTENEHHBIX KOHCTPYKIIHHA.



14. JOIMOJTHUTEJIbHBIE TPEEOBAHMS 110 ITPOEKTUPOBAHUIO KWJIBIX U
OBIIIECTBEHHBIX 3JAHUM 1 COOPY ) KEHUM

Kapkacubie 31anust

14.1-14.3 u Tabn. 43 UCKITIOYCHBI.

14.4*. Jlna mepepacnpeieieHusT U3ru0aronmx MOMEHTOB B DJIEMEHTAaX PaMHBIX CHCTEM
JOIMYCKAeTCsl MPUMEHEHHE B Y3JIaX COCIMHEHUS PUTENIel ¢ KOJTOHHAMH CTAlbHBIX HAKIAJIOK,
paboTaronmx B MIaCTUYECKON CTaJNH.

Haknanku crnemyer BBINONHATH U3 cTalled ¢ mpeaenom Tekydectd ao 345 MlIla (3500
Kre/em?).

VYeunus B HawIaKax ciaegyeT ONpelesTh P MUHUMAIBHOM IPEAENe TEKYUECTH Oy, min =
R, 1 MaKCMMaJIbHOM IIPEAENE TEKYUECTH Oy, pax = R, + 100 MIIa (1000 Kre/em?).

Haxnmagku, pabortaronme B IUIACTUYECKON CTaauM, OJKHBI HMETh CTPOTAaHHbBIC WIU
(bpe3epoBaHHbIE TPOJOIBHBIE KPOMKHU.

Bucsiuue noxpeITus

14.5. JIns KOHCTPYKUMH M3 HUTEH CIEAYyeT, KaKk MpPaBUJIO, MPUMEHATh KaHAThI, IPSIIA U
BBICOKOIIPOUYHYIO ITPOBOJIOKY. JOITYCKAETCsI IPUMEHEHHUE MTPOKATa.

14.6. KpoBmst BHUCAYEro TOKPBITHS, KaK WPaBWIO, JOJDKHA OBITh PacIojoKeHa
HEMOCPEICTBEHHO Ha HECYLIMX HUTIX U MOBTOPSATH oOpazyemyio umu ¢opmy. lomyckaercs
KPOBJIIO TIOJIHATH HaJl HUTAMH, OINEPEB Ha CHEIUATIbHYI0 HAJICTPOCUHYIO KOHCTPYKIUIO, NN
MO/IBECUTh K HHUTSIM CHM3Y. B 3TOM ciyuae (opma KpOBIM MOMKET OTIMYATHCS OT (DOPMBI
MPOBUCAHUS HUTEH.

14.7. Ouepranus ONOPHBIX KOHTYPOB CIIEAYEeT Ha3HA4aTb C Y4€TOM KPUBBIX JABJIECHUS OT
YCUJIMH B MPUKPETVICHHBIX K HUM HUTSAX IIPU PACUETHBIX HATrpy3Kax.

14.8. Bucsiune mokpheITHs CIIEAyeT PacCUUTHIBATh Ha CTAOMIBHOCTD (JOPMBI OT BPEMEHHBIX
Harpy3ok, B TOM 4YHCJI€ OT BETPOBOIO 0TCOCA, KOTOPas JOKHA 00ecredynBaTh TePMETUYHOCTD
NPUHATONM KOHCTPYKUMHM KpoBud. [Ipu 3TOM ciieqyer NpoBepsTh M3MEHEHHE KPUBHU3HBI
MOKPBITUS [0 JIBYM HAaIpaBJIEHUSIM - BJIOJb U Honepek HuTeil. Heo6xoaumas ctabuibHOCTD
JOCTUTAETCS C MIOMOIIBbIO KOHCTPYKTUBHBIX MEPONIPUSITUN: YBEINUEHNEM HATSDKEHUS HUTH 32
CUEeT Beca NOKPBITHS WU MPEABAPUTEIBHOTO HAMpPSHKEHUS; CO3JaHUEM  CIIeHalIbHOMN
CTaOMIIM3UPYIOIIEH KOHCTPYKUUU; TPUMEHEHUEM H3rMOHO-)KECTKUX HUTEH; MpeBpalicHHeM
CUCTEMbl HUTEH U KPOBEJIbHBIX IUIUT B €IUHYIO KOHCTPYKIIUIO.

14.9. CeueHue HHUTH JODKHO OBITH pAcCCYUTAHO IO HAMOOJBIIEMY YCHIIHIO,
BO3HHMKAIOIIEMY IpPH pacueTHON Harpyske, C y4eToM H3MEHEHHUs 3aJaHHON TIeoMeTpHu
MOKPBITUA. B ceTyaThix cucremax, KpoMe 3TOro, C€4eHHe HUTH JODKHO OBITH IPOBEPEHO HA
YCHJIME OT ICMCTBUSI BPDEMEHHOMN HAarpy3Ku, pacioyIO)KEHHON TOJIBKO BIOJIb JTAHHOW HUTH.

14.10. BepTukanbHble U TOPU30HTAIbHBIE NIEPEMEILICHNS] HUTEN U YCUIIUS B HUX CIEIYET
OTIPEEIIATh C YYETOM HEIMHEHHOCTH pabOThl KOHCTPYKIIUNA MOKPHITHSL.

14.11. KoaddurmenTtsl ycnoBuii paboThl HUTEH W3 KaHATOB M UX 3aKPEIUICHUN CIemyeT
MPUHUMATh B COOTBETCTBHUH C pa3d. 16. Jlyisg cTaOMIM3MpyOIMMX KaHATOB, €CIW OHU HE
SBIISIIOTCS 3aTsDKKAMU JJIs1 OTOPHOTO KOHTYpa, KO3(PPUIIMEHT ycI0BHi paboThl j, = 1.

14.12. OniopHbIe y3/Ibl HUTEH U3 TPOKATHBIX MPOQHIICH ClIeTyeT BBITIOIHATh, KaK MPaBHUJIO,
HIAPHUPHBIMU.



15*. JOIIOJIHUTEJIbHBIE TPEBOBAHUS 110 IPOEKTUPOBAHUIO OITIOP
BO31YIIHBIX JIWHUM JEKTPONEPEJIAYA, KOHCTPYKIIUI OTKPBITHIX
PACHPEJIEJIUTEJILHBIX YCTPOMCTB U JIMHUI KOHTAKTHBIX CETEM
TPAHCIIOPTA

15.1*. Jlns onop BO3MyIMHBIX JUHUK 3ekrponepenaydn (BIl) u KOHCTpYKIMN OTKPBITBHIX
pacnpenenutenbHbix yctpoctB (OPY) u nuHuil konTaktHbix ceteil TpaHcmopTa (KC)
clenyeT, Kak MpaBujo, MPUMEHSTh CTAJId B COOTBETCTBUU ¢ Tabn. 50* (kpome craneir C390,
C390K, C440, C590, C590K) u Tabmn. 51, a.

15.2*. bontsl xiaccoB Tounoctu A, B u C mst onop BJI u konctpykiuit OPY BricoTo# 110
100 M ciemyeT MpUHUMATH KaK JJIsi KOHCTPYKIM, HE pACCUMTHIBAEMbIX Ha BEIHOCIUBOCTbD, a
st omop BbicoTo Oomee 100 M - kak IS KOHCTPYKIIMM, pPAacCUMTHIBAEMBIX Ha
BBIHOCTHBOCTb.

15.3. JluTeie netanu ciieayeT MpPOEKTUPOBATh U3 yriiepoaucTtor cramu mapok 35J1 u 45]1
rpynn otiuBokK Il u Il mo TOCT 977-75%*.

15.4*. Ilpu pacuerax omop BJI u xoncrpykimit OPY um KC cnemyer npuHUMATH
ko3(hpuLeHTH! ycoBU paboThl, ycTaHOBJIEHHBIE pa3a. 4* u 11, a Tarke mo Tabm. 44%*, 1.
15.14* u npui. 4* HacTOSAIIMX HOPM.

Pacyer Ha mMpPOYHOCTH 3JIEMEHTOB OMOp, 32 MCKIIOYCHHEM pacueTa CEYCHHH B MecTax
KpETJIEHUS PACTSHYTHIX 3JIEMEHTOB M3 OJMHOYHBIX YTOJIKOB, TPUKPEIISEMbIX OJHOM MOJIKON
0onramu, 1o 1. 5.2 He AOMYCKaeTCs.

Tabnuia 44*

Koad purmentst

DneMeHTbl KOHCTPY KUK S
yCJIOBUI paboThl

1. Cxartsle mosica U3 OJJUHOYHBIX YTOJIKOB CTOEK CBOOOHO CTOSAIMINX OIOP B MEPBBIX IBYX]
MaHEeJSIX OT OalIMaKa NPHU y3JIOBBIX COSIMHEHUSIX
a) Ha CBapKe 0,95
6) Ha OoJTax 0,9
2. CxaTble 3JI€MEHTHl IUIOCKHUX PEIIeTYATHIX TPaBepC U3 OIMHOTYHBIX PABHOIOJIOYHBIX]
YTOJIKOB, IPHKP EIUIIEM bIX OTHOU MOJKOH (puc. 21):

a) mosica, MPUKPEIUsieMble K CTOIMKe OMOPHI HEMOCPEACTBEHHO ABYMS OONTaMH H 0,9
6omnee
0) mosica, MpUKpeIsieMble K CTOMKE OTIOPBI OJHUM OOJTOM MM uepe3 PacoHKy 0,75
B) PaCKOCHI H PaCOpKU 0,75
3. OTTKKHY U3 CTANBHBIX KAHATOB U Iy YKOB BEICOKOIPOYHOM IPOBOIOKH:
a)IUTsi IPOMEXKYTOUYHBIX OTIOP B HOPMaJIbHBIX pEXUMax paboTbl 0,9
0) 1 aHKEPHBIX, aHKEPHO-YTJIOBBIX U YIJIOBBIX OTIOP:
B HOPMAJILHBIX pEKUMax paboThI 0,8
B aBapHIHBIX pEXKUMaX padoTbl 0,9

I[pumeuanue: VYka3zaHHele B Tabmuie ko3¢ QuumueHts! ycnoBuil pabOTsl HE pPaCIPOCTPAHAIOTCA HA
COEIMHEHHS 3JIEMEHTOB B y3JIax.

15.5. Ilpu ompeneneHny MpUBEACHHON THOKOCTH 1O Ta0a. 7 HauOOMbIIyI0 THOKOCTH BCETO
CTepXKHS A CIeAyeT BEIYHCIATE O Gopmynam:

A0 YCTBIPEXTPAHHOI0 CTCPKHA C IMapalJICJIBHBIMH I1OACaMH, IMAPHUPHO OIIEPTOro IO
KOHIIaM

A = 20/b; (149)

JUIsl TPEXTPAHHOTO PAaBHOCTOPOHHETO CTEP)KHS C MapajlyieIbHBIMU TOSICAMU, IAPHUPHO
OTIEPTOTO MO KOHI[aM

A =2,51/b; (150)



JUTs1 CBOOOHOCTOSIIEH CTOMKY MUpaMUIaIbHON GopMeI (puc. 9)*
A=2u 1/b,. (151)

O06o3Hauenus, nmpuHAThIE B Gopmynax (149) - (151):
1 =1,25(by/b,)* - 2,75(by/b;) + 3,5 - kO>DPULUEHT 11 ONPEIEICHUS PACICTHOM IINHEI;
[ - reoMeTprYeCKas JJIMHA CKBO3HOTO CTEPIKHS,
b - paccTOsSHUE MEXIy OCAMH TOSCOB Y3KOW TpaHU CTEPXKHS C MapaUieTbHBIMU
MmosicaMu;
h - BBICOTa CBOOOIHO CTOSIICH CTOMKU,
by m b; - pacCTOSHUS MEXIy OCSIMH TOSICOB NMUPAMHUIAIBLHON OMOPHI COOTBETCTBEHHO B
BEPXHEM U HUXKHEM OCHOBAHUSX HanOOJIee Y3KOU rpaHH.

a) 6)

lm,l |‘T lm,]

Puc. 21. CxemsI TpaBepc
a - ¢ TPEYTOJILbHOM PemeTKOH; O - TO e CO CTOMKaMu
15.6. Pacuer Ha yCTOWYMBOCTH BHELIEHTPEHHO-CKATBIX U CKATO-U3THMOAEMBIX CTEPIKHEH

CKBO3HOT'0 CCUCHHUS, IMOCTOAHHOI'O0 IO AJIWHE, CICAYCT BBIIIOJHATHL COITIACHO Tp€60BaHI/I$[M

paza. 5 HaCTOSAIMMX HOPM.
Jns paBHOCTOPOHHHMX TPEXIPAHHBIX CTEPKHEH CKBO3HOIO CEYEHHS, IMOCTOSHHOIO IO

JJIMHE, C PCHICTKAMU U IIJIaHKAMU OTHOCHUTEIHLHOMU OKCHCHTPUCUTET m CIICAYCT BBIYUCIIATH 11O

dopmymam:
py U3rude B TIIOCKOCTH, TEPIEHANKYIAPHON OTHON U3 TpaHe

m = 3,48 BM/(Nb); (152)
npH U3rube B MIOCKOCTH, MapaieIbHON OHOM U3 rpaHeit
m =3 M/ (Nb), (153)

rac b - pacCToOdHUEC MEKIY OCAMU I1OACOB B IIJIOCKOCTHU I'PAHU;



f - koaddunueHT, paBHbld 1,2 mpu OONTOBBIX coeauHeHHsX W 1,0 - mpu CBapHBIX
COCIMHEHUSIX.

15.7. Tlpu pacueTe BHEIEHTPEHHO-CKATBIX U CXKATO-U3THOAEMBIX CTEP)KHEH CKBO3HOTO
CEYEHHS COTIaCHO TPeOOBaHMAM . 5.27* HACTOAIMX HOPM 3HAUYEHUE SKCIEHTPUCUTETA TPU
OOJITOBBIX COEMHEHUSIX DIIEMEHTOB CJIEyeT YMHOXKATh Ha Koahduiuent 1,2.

15.8. Ilpu nmpoBepke yCTOMYMBOCTU OTAEIBHBIX MOSICOB BHELIEHTPEHHO-CKATHIX U CHKATO-
M3rnbaeMbIX CTOEK CKBO3HOTO CEUYEHHUS OIMOp C OTTSHKKAMHU MPOJOJIBHYIO CHIIY B KaKIOM
moACe CiICAyCT ONpPCACIATh C YYCTOM YCUIIUA OT 1/13r146a}01uer0 MOMCHTa M, BBIYHCIIIEMOTI'O ITO
nehopMHPOBAaHHON cxeMe. 3HaUYe€HHUE 3TOr0 MOMEHTA B CEPEeIUHE JUTUHBI MIAPHUPHO-OIIEPTOI
CTOWKHU JTOJKHO OMPENENSTHCS 1Mo opmyme

M=, + 2 r, v s
o , (154)
rae M, - usrubaronmii MOMEHT B CEpeluHEe JUIMHBI OT IIONEPEedYHOl  Harpysku,
OTIpe/IeTIAEMBI KaK B OOBIYHBIX OaJTKax;
6=1- 0,INPAEJ); 3necb J - MOMEHT HMHEPLHUHU CEYECHHS CTOMKA OTHOCHTEILHO OCH,
MEePIEH IUKYJISIPHOM TJIOCKOCTH JIEUCTBUS MOMEPEYHON HArPY3KU;
[ - IMHA CTOMKH,
N - mpoaoJibHas cuja B CTOMKE;
/4 - IpOrud CTOMKU B cepelMHe [UIMHBI OT IIONIEPEYHOI HArpy3Ku, ONpPEAeIIeMbIi Kak B
OOBIYHBIX OaJIKaX;
fo=1/750 - cTpenka HaYaILHOTO UCKPUBJICHUS CTOMKH;
L - kKoopuriueHT, TpUHUMAEMBIi cortacHo 1. 15.6.
15.9. Tlomepeunyro cmiry ( B CXKAaTO-U3rMO0AEMBIX W IAPHUPHO-OMEPTHIX CTOHKAX
CKBO3HOIO CEYEHUs, ITOCTOSIHHOIO IO JJIMHE, B ONOPAaX C OTTSHKKAMM ClelyeT NPUHUMATh
MOCTOSIHHOM MO JUIMHE CTOMKHU M ONPeNeNsATh o Gopmyrie

3.14 BN

= +

+
Sy + o) , (155)
7€ Opax - MAKCHMAIIbHAS TTONIEPEYHAst CUJIa OT BHEIHEH Harpy3Ku.

Ocranbubie 0003HaueHus B Gopmyre (155) npuHsATH Takumu, kKak B Gopmyiie (154).

15.10%*. PacueT Ha yCTOWYMBOCTD CIKATBIX CTEP>KHEH KOHCTPYKIIMI M3 OJMHOYHBIX YTOJIKOB
ClIeyeT BBIMOJHATh, KaK MPAaBUJIO, C YYETOM SKCIEHTPUYHOIO MPUIIOKEHUS MPOJOIBHBIX
CHIL

JlomyckaeTcsi pacCUMTHIBATh ATH CTEPKHU KaK IEHTpajIbHO-CxkaThie o dopmyre (7) mpu
YCIIOBUU YMHOXKEHHUS MPOIOJIBHBIX CUJT HA KOA(PDUIIUEHTHI &), U ¢y, IPUHUMAEMbIE HE MEHEE
1.0.

B npocTpaHcTBEHHBIX OONITOBBIX KOHCTPYKIUAX IO pUc. 9* (kpome puc. 9%, 6 1 KOHIIEBBIX
OTIOp) MPHU ILEHTPUPOBAHUM B Y3/Iax CTEp>KHEH M3 OJAWHOYHBIX PABHOIOJIOYHBIX YTOJIKOB MO
UX PUCKaM TIPU OJHOPSITHOM PACIIOJIOKEHUH OOJITOB B 3JIEMEHTAaX PELICTKUA U MPUKPETICHUN
pPackocoB B y3J€ C JBYX CTOPOH IOJKHM TIOfca 3HA4YE€HUS KOIPPUUHMEHTOB «, U Q4
OIIPENEIISAIOTCS:

JUIS TOSICOB ¢ A < 3,5 (mpu A >35 CIeAyeT MPUHUMATh A =3,5) 10 dopmymnam: ipu
0,55<¢/b<0,66 uN,s/N,, <0,7

&, =1+|c/b—0,55+Z(0,.2-0,052)|N, /N, . (156)*

npu 0,4 < ¢/b<0,55u Nya/N,, < (0,33¢/b - 0,58



a, =095+0,1c/b+[034-0,62¢/b+7(0,2-0,052)|N,, /N, . (156, a)

JUISL PACKOCOB (C OTHOIICHHEM PACCTOSIHMS TI0 TIOJIKE YTOJKa packoca OT OOYIIKa 710 PUCKH,
Ha KOTOPOW YCTaHOBJICHBI OOJITHI, K IMPUHE TOJIKA YToJIKa packoca, paBHoM ot 0,54 1o 0,60),
MPUMBIKAIOIIMX K PACCYMTHIBAEMON MMAHEIH Tosica, o GopMyiam:

nipu 0,55 < ¢/b<0,66 u N,,4/N,, < 0,7

ag=1,18 - 0,36¢/b + (1,8¢/b - 0,86)Na/ Ni; (157)*
ag=1-0,04c/b+ (0,36 - 0,41¢/b)Nyudl Ny, (157, a)

Jlist mpocTpaHCTBEHHBIX OONTOBBIX KOHCTPYKIUH 110 puc. 9%, 2, 0, e B hopmymnax (156, a) u

(157, a) cnenyer npuaumarts 0,45 < c/b < 0,55

B npocTpaHCTBEHHBIX CBAPHBIX KOHCTPYKIUAX M3 OJUHOYHBIX PABHOMOJIOYHBIX YIOJIKOB

mo puc. 9%, 6, 2 (KkpoMe KOHIIEBBIX ONOpP) C MPHUKPEIIECHHUEM PACKOCOB B Y3JI€ TOJIBKO C

BHYTPEHHEH CTOPOHBI MOJKH mosica NPpH N, /N,, < 0,7 3HaueHUS KOAPPUIIUEHTOB )y U Qy

MPUHUMAIOTCSL:

NpU LEHTPUPOBAHUHU B y3JIaX CTEP>KHEH MO IIEHTpaM TsDKECTU ceueHun a,, = oy = 1,0;

MIpY LIEHTPUPOBAHUH B y3JIaX OCEH pacKOCOB Ha OOYIIOK mosica &, = oty = 1 + 0,12N,,/N,,..

[Ipu pacuere KOHCTPYKIIMI Ha COBMECTHOE JIEHCTBHME BEPTUKAIBHBIX U MOMEPEYHBIX
Harpy30K U KpyTSILET0 MOMEHTA, BEI3BAHHOTO OOPHIBOM MPOBOJIOB UIIU TPOCOB, AOMYCKAeTCA
NPUHUMATD &, = &y = 1,0.

O06o3Hauenus, mpuHAThIE B Gopmymnax (156)* - (157, a) s onpeneneHus o, 1 oy

C - PaccTOsHHUE IO MOJIKE YroJjika mosica OT OOylIKa 10 PUCKU, HAa KOTOPOMl pacIoyokeH

LEHTp Y3I1a;
b - 1MpHHa NOJIKK YroJika Mosica;
A - ycIIOBHAs THOKOCT MOSCA;
N,, - IpOJOTbHAS CUJIA B TTaHETH T0sCa;

Npa - CyMMa MPOEKIMI HA OCh MOsSiCa YCWJIMM B PACKOCaX, NPUMBIKAIOIMMX K OJHOW IOJIKE
mosica, INepelaBaeMas Ha HEro B y3lie M OIpefensemMas MpU TOM Ke COYETaHUHU
Harpy3ok, kKak Juisi N,; MpU pacuere mosica MPUHUMAETCs OoJbiee U3 3HAYCHUU N4,
MOJIYYEHHBIX IS Y3JIOB MO KOHIIAM IaHEeNu, a MPU pacueTe packocoB - Ui y3ia, K
KOTOPOMY IIPUMBIKAET pacKoC.

15.11%*. 'mOKoCTh TTEpBOTO CHU3Y pacKoca W3 OJMHOYHOTO YTroJIKa pemeTrdaToi cBOOOIHO

CTOSIILIEH CTOMKU HE JI0JKHA MpeBbImaTh 160.

15.12. OTkIOHEHHUsI Bepxa ONOpP M BEPTHKAIbHBIE MNPOTUOBI TpaBEpC HE JOJDKHBI

MPEBBIIATH 3HAYEHUH, TPUBEACHHBIX B Ta0II. 45.

Tabnuia 45
OrtaocurensHele | OTHOCHTENBHBIE IPOTUOBI TpaBepc (K JIMHE IposeTa
KoHnctpykuuu u HanpaBieHue OTKJIOHCHUS WJIM KOHCOJIN)
OTKJIOHEHUS CTOCK (K BBICOTE BEPTHKAJIBHBIC TOPHU30HTAIBHBIC
h) B IIpOJIETe | Ha KOHCOJIM | B IpPOJIETE | Ha KOHCOJIH
1. Konuessle u yrnoseie omnopbl BJI 1/120 1/200 1/70 He orpannuuBatorcs

AQHKEpHOIO TUIa BBICOTOH 10 60 M
BJIOJIb IIPOBOJIOB

2. Omnoper BJI asmkepHOro THIa 1/100 1/200 1/70 To xe
BBICOTOM 710 60 M B/I0JIb IPOBOJIOB

3. TIpomexyTtounbie omopbl BJI He 1/150 1/50 To xe
(KpoMe MepexoHBIX) BAOJb IPOBOJOB |O0rpaHHYUBAOTCS

4. Tlepexoaubie omopsl BJI Bcex TMOB 1/140 1/200 1/70 To xe

BBICOTO¥ CBbIIIE 60 M BJIOJIb TPOBOJIOB




OtHocurenbHble | OTHOCHTENBHBIE MPOTHOBI TpaBepc (K IMHE MpoJieTa
KoHcTpyKuuu 1 HanpaBlieHHE OTKJIOHEHHS WITH KOHCOJIN)
OTKIIOHEHUSI CTOCK (K BBICOTE BEPTUKAJIBHbIC TOPU30HTAIbHBIE
h) BIIpoJieTe | Ha KOHCOJIM | BTIIPOJIETe | HAa KOHCOJH

5. Onopsl OPY B1oJis MPOBOIOB 1/100 1/200 1/70 1/200 1/70

6. To ke, monepex MpoBOJIOB 1/70 He orpannuuBaroTcs

7. Croiiku onop o o0opyoBaHHE 1/100 - - - -

8. banku o 060pynoBaHue - 1/300 1/250 - -

Ilpumeuanus: 1. Orxnonenus onop OPY u 1pasepc onmop BJI B aBapuilHOM U MOHTaXXKHOM PEXHUME HE
HOPMUPYIOTCSL.

2. OTKIOHEHHS W TPOTHOBI 1O 103. 7 W § NOJDKHBI OBITH YMEHBINEHBI, €CIM TeXHHYECKHIMH YCIOBHAMH Ha
JKCILTyaTalluIo 000PYIOBAHHS YCTAHOBIICHBI 00JIee JKECTKUE TpeOOoBaHUS.

15.13. B cranpubix koHCTpyKIUsx ormop BJI u OPY u3 onqnHOYHBIX YroJakoB nuadparmsl
CllelyeT pacrojaraTb HE pexe dYeM uepe3 15 M, a Tawke B MeCTax MPUIIOKECHHS
COCPEIOTOYEHHBIX HArpy30K U MEePEIoMOB MOSICOB.

15.14*. B onHOOONTOBBIX COCIMHEHHUSX HJIEMEHTOB PEIIeTKH (PackoCoB M PaCIOPOK)
KpOMe MOCTOSIHHO paboTarolMX Ha PACTSHKEHUU NMPU TONIMHE MOJKU 0 6 MM U3 cTajei ¢
npezenoM Tekydectd 10 380 MIla (3900 krc/cm?) paccTosiHEE OT Kpas 3JIEMEHTA JI0 IIEHTpa
OTBEPCTHS BJIOJIb YCHJIHMS JOIyckaercs npuHumarh 1,35d (toe d - nuamerp oTBepcTusi) 6e3
JIONyCKa B CTOPOHY YMEHBUICHHS IPU H3TOTOBJIEHUU 3JEMEHTOB, O YeM JOJKHO OBITh
ykazaHo B mpoekre. [Ipu 3ToM B pacuere Ha CMSATHE COEIUHSIEMBIX AJIEMEHTOB KO(DPUIIHEeHT
yCIIOBUH paboTHI y;, coequHenus B gopmyse (128) ciexyer npunumats paBHbIM 0,65.

B 01HOOOATOBBIX COSIMHEHUSX DJIEMEHTOB, IMTOCTOSTHHO pa0OTAONIMX HA paCTsHKEHUE (TST
TpaBepc, AJIEMEHTOB, MPUMBIKAIONMX K y31aM KPEIUICHUs MPOBOJOB M TPOCOB, U B MECTax
KperieHUs: 00OpYyIOBaHMS), PAcCTOSHUE OT Kpas d3JEMEHTa JI0 LIEHTpa OTBEPCTHS BJAOJb
YCHJIUA CIIeIyeT IPUHUMATh He MeHee 2d.

15.15. Packocsl, mpuKperisieMblIe K osiCy 00JITaMU B OJTHOM Y3JI€, IOJDKHBI paciosaraThCes,
Kak MPaBUJIo, ¢ ABYX CTOPOH IOJIKH IMOSCHOTO YrOJIKA.

15.16. B OONTOBBIX CThIKAX MOSICHBIX PaBHOIOJOYHBIX YrOJIKOB YHCJIO OOJTOB B CTHIKE
ClIeJTyeT Ha3HauaTh YETHBIM U PACIIPEEIIATH OOJITHI TOPOBHY MEXKTY MOJTKAMH YTOJKA.

KonnyectBo 0601TOB Mpu OJHOPSITHOM U IIAXMAaTHOM MX pPAacloOJOKEHHUM, a Takke
KOJIMYECTBO IMOMEPEYHBIX PsIOB OOJTOB NpPHU ABYXPSAAHOM HUX DPACHOJOKEHUHU CIIEAYeT
Ha3HauaTh He 0oJiee MATH Ha OJHOM IMOJIKE YroJiKa C Ka)/10i CTOPOHBI OT CTHIKA.

16. JOITIOJTHUTEJIbHBIE TPEBOBAHUA 110 ITPOEKTHPOBAHUIO
KOHCTPYKIIU AHTEHHBIX COOPY KEHUM (AC) CBAI3W BBICOTOM 110 500 M

16.1. Ilpu npoexrupoBanuu AC cienyeT npeaycMaTpuBaTh:

CHWIKEHUE a’pOAMHAMMYECKOTO CONPOTHBIIEHUS COOPYKEHHMS M OTHENBbHBIX €r0
3JIEMEHTOB;

panuoOHANBHOE PACIPENEICHUE YCUINHI B DJIEMEHTaX KOHCTPYKIIUI ITyTEM MCIIOJIb30BaHUS
IIpEeABAPUTEIBHOTO HAIlPSHKEHUS,

COBMEIICHNE HECYIIMX U PAAMOTEXHUUECKUX (DyHKIUH.

16.2*. Ilnsa xouctpykuun AC cienyer, Kak MpaBUiIo, IPUMEHSTh CTaJld B COOTBETCTBUH C
tabm. 50* (kpome craneit C390K, C590, C590K) u Tabm. 51, a.

16.3. Jlng OTTSKEK M DJIEMEHTOB AHTEHHBIX IOJOTEH CJIEAyeT NPUMEHSATh CTabHbIE
KaHaThl KpyrJible OliMHKOBaHHBIE 1O rpynie CC, rpy30BbIe HEPACKPYUMBAIONMECS OJJUHAPHON
CBUBKM (COUpaJbHBIE) WJIM HEPACKPYyUMBAIOIWMECS JBOMHONM KPECTOBOM CBUBKH C
METAJUINYECKUM CEPJICUHUKOM (KPYIIONPSAHBIE), MPH 3TOM CHHUPAJIbHBIE KaHAThl JOJKHBI
MIPUMEHATBECS NpU pacueTHbIX ycuiausax Ao 325 kH (33 tc). B kaHarax ciexyer NpUMEHSThH



CTAJIbHYIO KPYIIIYI0 KaHATHYIO MPOBOJIOKY HAaMOOJBIIMX JuaMeTpoB Mapku 1. J{ns cpenne- u
CUJIbHOArpeCCUBHBIX Cpell JIOMYyCKalOTCAd KaHaThl, OLUMHKOBaHHbIe 1o rpymmne JXC, c
TpeboBanusMu Uil kaHatoB Tpynmnbl CC. JlomyckaeTcsi MpUMEHEHUE PaCKPy4YHBaOIIAXCS
KaHATOB MPU yATUHEHHUH Ha 25 % 0OBSI30K M3 MATKOW OIMHKOBAHHOW MPOBOJIOKHU MO KOHIIAM
KaHaTOB.

Jns OTTSKEK CO BCTPOCHHBIMU M30JIITOPAMHM OPEIIKOBOTO THIA CIEAYET MPUMEHSTh
CTIbHBIE KaHATBl C HEMETAUIMYECKUMHM CEpACYHUKAMH, €CIU OTO JOIYCKAeTCA
PaIMOTEXHUYECKUMH TPEOOBAHUSIMH.

JI1st OTTSDKEK € YCUJIMSIMH, TPEBBIIIAIONIMMH HECYIIyI0 CIIOCOOHOCTh KAHATOB U3 KPYIIION
MIPOBOJIOKH, JOMYCKAETCS TPUMEHEHUE CTATbHBIX KAHATOB 3aKPHITOTO THIIA U3 3€TOOPA3HBIX U
KJIMHOBUHBIX OLIUHKOBAHHBIX TPOBOJIOK.

16.4. KoHIIBI CTambHBIX KAHATOB B CTaKaHaX MJIM My(Qrax cielyeT 3aKperisaTh 3aTHMBKOU
nuHKOBBIM crutaBoM [LIAMO9-1,5J1 mo I'OCT 21437-75*.

16.5. JIns >neMEHTOB aHTEHHBIX IOJIOTEH CIIEAyeT MPUMEHSTh MpoBoja Mo Tabi. 64.
[IpumMeHeHMEe MeNHBIX MPOBOJOK JOMYCKAETCA TOJBKO B CIIydasiX TEXHOJIOITHMYECKON
HEOOXOMMOCTH.

16.6. 3HaueHne pacYETHOTO COMPOTHUBIICHUS (YCUIIHS) PACTSDKEHHIO MPOBOJIOB U MPOBOJIOK
cilelyeT TPUHUMATh PABHBIM  3HAUYEHHUIO Pa3pbIBHOTO  YCUJIUSA, YCTaHOBJICHHOMY
rOCY/IlapCTBEHHBIMH CTaHAApTaMH, AEJICHHOMY Ha KOd(DPUIIMEHT HAZEeKHOCTH M0 MaTepHaly
V'

a) JUIs AIFOMUHUEBBIX U METHBIX TPOBOIOB ¥, = 2,5;

0) ISl CTaIeaTIOMUHEBBIX IPOBOJIOB PY HOMUHAIBHBIX CEYEHMAX, MM™:

16 m 25 Vm = 2,8;

35-95 Vn = 2,5;

120 u Ooitee Vn = 2,2;

B) 15t OMMETAIUTUYECKUX CTAIEMEIHBIX MTPOBOJIOK J;, = 2,0.

16.7. Tlpu pacyerax koHcTpykumii AC ciemayeT mpuHHMaTh KOI(POUIIMEHTHI YCIOBUM
paboThl, ycTaHOBICHHBIE pa3a. 4* u 11, a Tarke mo Tadm. 46.

Tabnuia 46
. KoadpunmenTs
DJieMeHTbl KOHCTPY KUK S
yCJIOBUM paboThl ¥

[penBaputenbHO HANIPSIKEHHBIE 3JIEMEHTHI PEIIETKU 0,90
Dnanner:

KOJIBLIEBOTO THUIIA 1,10

OCTAJILHBIX TUIIOB 0,90
CranbHble KaHATBI OTTSDKEK MAYT UM 37I€M €HThI aHTEHHBIX ITOJIOTEH TIPU UX KOINYECTBE!

3-5 OTTSIKEK B sIpyCe W DJIEMEHTOB aHTEHHBIX MTOJIOTEH 0,80

6-8 OTTSIKEK B sIpyce 0,90

9 oTTsKEK M Ooutee B sipyce 0,95
3azienka KOHIIOB Ha KOYyIIIe 3aKUMaMU WM TOUEYHOE ONPECCOBAaHHUE BO BTYJIKE 0,75
OmreTka KaHAaTa Ha KOYIIE MM H30JTOpe 0,55
DIIeMEeHTbl KpEeTJIeHUS! OTTSHKEK, aHTeHHBIX IMOJIOTEH, MPOBOJIOB, MOJAKOCOB K OMOPHBIM 0,90
KOHCTPYKIMSAM U aHKEPHBIM (yHIaMEHTaM
AHKepHBbIE TDKH 0€3 pe3b00BbIX COeMHEHUH IPH paboTe nX Ha pacTsHKEHUE C U3THOOM 0,65
[poymwuHel pu paboTe Ha pacTsHKEHUE 0,65
JleTanu KpenjaeHu U coOeIMHEHUH CTaJIbHBIX KAHATOB:

MeXaHH4YeCKHe, KpoMe 0ceil MapHupOoB 0,80

OCH IIAPHUAPOB IIPHU CMSITUH 0,90

16.8. OTHOCUTENBHBIE OTKJIOHEHUS ONOP HE JOJIKHBI MPEBBIIIATH 3HAYEHUH, YKa3aHHBIX B
Tab1. 47, KpoMe OTKIOHEHUH OIop, ISt KOTOPHIX YCTAHOBJICHBI MHBIE 3HAYCHUS TEXHUYECKUM
3aJlaHWEM Ha IIPOEKTUPOBAHUE.



Tabnuma 47

OTHOCHTENBHBIE
Bua Harpyxenus OTKIOHEHHMS (K
BBICOTE)
BeTpoBas nim rojoseHas Harpys3ka 1/100
OJHOCTOpPOHHE MOABEIICHHBIE K OTIOPE AHTCHHBI IPU OTCYTCTBHHU BETpa 1/300

16.9. Ilpy nUHAMMYECKOM pacyeTe OMOpPbl MAcCCy 3aKPEIUIEHHOIO K ONOpE aHTEHHOTO
IIOJIOTHA YYUTHIBATH HE CIIEIYET.

16.10. 3HaueHus BETPOBOM U TOJIOJEAHOW HArpy30K JOIMYCKAeTCsl MPUHUMATh Ha BBICOTE
CepelMHbl SPYCOB CTBOJIA MauThl MJM B JBYX TPETSAX BBICOTHI MOJABECa TMOKOTO 3JIeMEeHTa
(OTTSDKKM) M CUMTATh 3TH 3HAUYEHHS] PAaBHOMEPHO pacCIpelesIeHHBIMU M0 JUIMHE sipyca WU
JJIEMEHTA.

16.11. CocpenoroueHHbIE CHJIBI B MPOJIETE OTTSHKEK MauT OT Macchl HM30JSTOPOB,
BETPOBOM M TOJIOJENHOM HArpy3oK Ha HHUX JOMYCKAETCA NPUHUMATh KaK PaBHOMEPHO
pacnpeesieHHYI0 Harpy3Ky, 5KBUBAJIEHTHYIO 110 3HAYEHHU IO 0aJIOYHOTO MOMEHTA.

16.12. Ilpu pacuere HaKIOHHBIX 3JIeMEHTOB AC (OTTSDKEK MayT, 3JIEMEHTOB aHTEHHBIX
MOJIOTEH, MOJKOCOB) CIEAYET YYUTHIBATH TOJIHKO MPOEKIUIO JEHCTBYIOLMX HA HUX HAarpy30K,
HaIlpaBJIEHHYIO NTEPIEH IUKYIISIPHO OCH 3JIEMEHTA WJIM €T0 XOPJE.

16.13. MauThl ¢ OTTSHKKaMU JTOJKHBI OBITh PACCUMTaHbl HA YCTOMYMBOCTH B LIEJIOM U HX
OTJIEJIbHBIX 3JIEMEHTOB IIPH CIEAYIOIWMX Harpy3Kax:

OT MOHTQ)KHOTO HATSDKEHUSI OTTSHKEK IPU OTCYTCTBUM BETPA;

BETPOBOM - B HAIIPaBJICHUU Ha OJIHY U3 OTTSKEK;

rOJIOJIEIHOM - IPU OTCYTCTBUU BETPA;

TOJIOJIETHON ¥ BETPOBOM - B HAIIPaBJICHUU Ha OJIHY U3 OTTSDKEK.

[Ipu mpoBepke yCTOWUMBOCTH MayThl B IIEJIOM pacdeTHas CUja B CTBOJIE JIOJKHA OBITh
MEHee KpUTHUYECKOU cuiiel B 1,3 pasa.

16.14. B mpoekre MOMKHBI YKa3blBAaThCAd 3HAYEHUS MOHTAXHBIX HATSHKEHUH B KaHaTax
OTTSDKEK IIPU CPEIHETOI0BOM TeMIlepaType BO3AyXa B pailOHE YCTAaHOBKU MadThl, a TAKKE IPU
temneparype +40 °C.

16.15* MoHTaxHBIE COEAWHEHUS SJIEMEHTOB KOHCTPYKLUHH, Mepelarolye pacuyeTHbIC
yCUJIUS, CJeAyeT MpOEKTUpOBaTh, KaKk IpaBujo, Ha OonTax Kiacca To4yHocTd B u
BBICOKOIIPOUYHBIX OosiTax 0e3 peryaupyeMoro HatsbkeHus. lIpu 3HaKomepeMeHHBIX YCUIUSX
ClleyeT, KaK TMpaBWJIO, NPUHUMAThb COCIUHEHHMS Ha BBICOKONPOYHBIX OOJTaX WM Ha
MOHTaXHOM CBapKe.

Bo ¢manneBbIx coeMHEHUAX CIEAYeT, KaK IPaBUio, TPUMEHSATh BHICOKOIIPOYHBIE OOITHI
0e3 perylupyeMoro HaTsHKEHUS.

[[pumMeHeHre MOHTa)XKHOW CBapkd WM OONTOB Kiacca TOYHOCTH A JODKHO OBITh
COIIACOBAHO C MOHTHUPYIOILEH OpraHu3aluen.

16.16. Packocel ¢ rubOkocThto Oosnee 250 mpu TEpeKpecTHOM peleTKke B MecTax
nepeceyeHu JOKHBI ObITh CKPETIJIEHBI MEXTy COOOI.

[Iporu6s1 pacropok auadparM U JIEMEHTOB TEXHOJOTUUYECKUX TIJIOIIAIOK B BEPTUKATIBHON
Y TOPU30HTAJIBHON MIIOCKOCTSIX HE TOJDKHBI MpeBbImath 1/250 mposnera.

16.17*. B KOHCTPYKIUSX peIIeTYaThIX ONOp AvadparMbl JOJKHBI yCTaHABIMBAaThCAd Ha
paccTOSHUU MEXIy HUMHU He 0oJiee TpeX pa3MepoB CPEIHEro MOMEPEeYHOro CEUSHUS CEKIIMU
OTIOPBI, a TAKKE B MECTAX MPHUIIOKEHHUS COCPETOTOUCHHBIX HarPy30K U MEPEIIOMOB MOSICOB.

16.18. bonThl (uaHLEBBIX COEAMHEHUN TPYO ClieayeT pa3MelaTh Ha OAHOH OKPY)KHOCTHU
MUHHMMAJIbHO BO3MOXXHOTO JIMaMeTpa, Kak IpPaBMUJIO, HA pPaBHBIX PACCTOSHUAX MEXIY
6osiTamH.



16.19. DnemeHTH pemeTkn GepM, CXOASIMECs B OJHOM y3Jie, CeayeT IEHTPUPOBaTh Ha
OChb MOsICA B TOYKE TEPECeUYeHHs WX ocel. B MecTax MpPUMBIKAHUS PACKOCOB K (aHIiaM
JIOMYCKAeTCsl X paclieHTpOBKa, HO He OoJyiee YeM Ha TPETh pa3Mepa MONEpPeyHOro CeueHUs
nosica. [lpu pacreHTpoBKe Ha OONBIMN pa3Mep SJIEMEHTHI JOJMKHBI PACCUMTHIBATHCS C
Y4ETOM Y3JI0BBIX MOMEHTOB.

B mpopesnpix (acoHkax Ay KperieHHWs PackoCOB W3 KPYINIOH CTamu KOHEIl MPOope3u
CIIeyeT 3aCBEepJIMBaTh OTBEPCTUEM AUaMeTpoM B 1,2 Oosbllie AuaMeTpa packoca.

16.20. OTTsDKKM B MauTax C pelieT4aTbiM CTBOJIOM CIELYET LIEHTPUPOBATH B TOUKY
repeceueHus ocel MOSCOB M PACIOPOK. 3a YCIOBHYIO OCh OTTSDKEK JOJDKHA NMPUHUMAThCA
xopJa.

JlucToBBle MPOYIIMHBI JUISI KPEIUJIEHUS OTTSKEK MAOJDKHBI TOJKPEIJISThCS pedpamMu
KECTKOCTH, MIPEAOXPAHSIIOIMMHE HX OT U3ruoda.

KoHcTpykunu y3/m0B KperieHUsI OTTSKEK, KOTOpble HE BIUCHIBAIOTCS B TPAHCIOPTHBIE
ra0apuThl CEKIU CTBOJIOB MayT, CIeIyeT MPOSKTUPOBATH HA OTACITHHBIX BCTABKaX B CTBOJIC B
BU/IE )KECTKUX rabapuTHHIX AuadparM.

16.21. OmnopHas cexkuusi MauThl JOJDKHA, KAaK IPAaBUJIO, BBIIOJHSTHCA IEpEIAroIIeH
Harpy3ky oT CTBOJIa MauThl Ha (yHJAMEHT 4epe3 onopHbld mapHup. [Ipu cooTBeTCTBYIOIIEM
000CHOBaHUU JIOMYCKAETCsI IPUMEHEHHE OTIOPHON CEKIINH, 3aIeMICHHOM B (DyHIaMEHTE.

16.22. KpoHIITeHBI U MOABECKH TEXHOJIOTMUECKUX IJIOIIAJOK CIEAYET pacroJiaraTh B
y3J1aX OCHOBHBIX KOHCTPYKIIM CTBOJIA.

16.23. Harsoxabie ycTpoiicTBa (My(THI), CchOyXKalmme i pPETrYJIMPOBKH, UIMHBI U
3aKpEIUICHUSI OTTSDKEK MauT, OJDKHBI KPEUTHCS K aHKEPHBIM YCTPOWCTBAM THOKOM KaHATHOU
BCTaBKOM. JlmMHa KaHATHOW BCTABKU MEXIY TOPIlaMU BTYJIOK JTOJDKHBI ObITh HEe MeHee 20
JMaMEeTPOB KaHaTa.

16.24. ns snemenTtoB AC cieayeT NPUMEHSATH THUIOBBIE MEXAaHUYECKUE JIETallu,
MPOIIEIIIME UCTIBITAHUS HA IPOYHOCTh U YCTAJIOCTh.

Pe3n0a Ha pacTAHYTHIX 3JIEMEHTAax A0HKHA TpuHUMaThCs o cranaaptam CT COB 180-75,
CT C3B 181-75, CT C2B 182-75 (ucnonHeHuE BIAAUHBI PE3bObI C 3aKPYITICHUEM).

16.25. B OoTTsKKax MauT, Ha MPOBOJAX U KaHATaX TOPU30HTAIBHBIX aHTEHHBIX MOJIOTEH JJIsI
raieHuss BUOpalUM CJlexyeT MpeaycMaTpuBaTh MOCIEAOBATEIBHYIO YCTAaHOBKY MapHBIX
HHU3KOYacTOTHBIX (1-2,5 I'm) m BbIcOKOUacTOTHBIX (4-40 I'r) BUOporacuteneld peccoOpHOro
tumna. HU3Ko9acTOTHBIC TACUTENN CIIEAYeT BHIOMPATh B 3aBUCUMOCTH OT YaCTOThI OCHOBHOTO
TOHA OTTSDKKM, MPOBOJAA WM KaHarta. PaccTosHue s 1O MecTa MOABECKH TacUTENe ot

s = fd \/E
KOHIIEBOM 3aJI€JIKU KaHaTa CJIEAYeT ONpeaesTh o Gopmyre m
rae d - AMaMeTp KaHara, IpoBOJa, MM;

m - Macca 1 M kaHara, IpoBOJa, KI;

P - npenBaputenbHOE HaTsHKEHUE B KaHaTe, mposoje, H (kre);

- koadduuuent, paBubiit 0,00041 npu Hatsokenun P, H nnu 0,0013 npu Hatsbkenuu P,

KIC.

BbICOKOUACTOTHBIE TaCUTENN YCTAaHABIMBAIOTCS BBIIIE HU3KOYACTOTHBIX HA PACCTOSHUU .
[Ipu mposterax MpOBOJAOB M KAaHATOB aHTEHHBIX MOJIOTEH, NpeBpimaronmx 300 M, racutenu
clIelyeT yCTaHaBJIMBATh HE3aBUCUMO OT pacuera.

Jlns ramenuss kojaeOaHUM THUIA «TaJIOMUPOBAHUE» CIIEAYET M3MEHSTh CBOOOTHYIO JUTMHY
KaHarta (IpoBO/ia) MOBOAKAMH.

16.26*. AHTEHHbBIE COOpPYXEHUS PATUOCBSI3M HEOOXOJMMO OKpallMBaTh YeperyoLUMUCS
M0JIOCAMH I[BETOMAapKUPOBKH COTJIACHO TPEOOBAHMSAM IO MapKUPOBKE U CBETOOIPAXKACHUIO
BBICOTHBIX TMPEIMATCTBUA B COOTBETCTBUM ¢ HacraBieHumeM Mo a’poapOMHON CiIyx0Oe B



rpaxxaanckoit aBuanuu CCCP.
16.27. MexaHuueckue NETaIU OTTSDKEK, apMaTypbl H30JSTOPOB, a TaKKE METH3bl, Kak
MIPaBUJIO, TOJDKHBI ObITh OLIMHKOBAHHBIMH.

17. AOITOJTHUTEJBbHBIE TPEBOBAHUA 110 ITPOEKTHPOBAHUIO
T'HIPOTEXHUUYECKHX COOPY KEHUI PEUHBIX

17.1*. Jlnsg KOHCTPYKUHMH THUAPOTEXHUYECKUX COOPYKEHUH ClIeAyeT, Kak IIpaBHIIO,
MIPUMEHSTH CTaTu B COOTBETCTBUM ¢ Tads. 50* (kpome craneit C590, C590K) u Tabmn. 51, a, a
tatke cranb Mapku 16 mo TOCT 6713-75*% mnpu COOTBETCTBYIOIIEM TEXHHKO-
HSKOHOMHUYECKOM O0OOCHOBAHUHU.

17.2. Tlpu pacuerax CTaJdbHBIX KOHCTPYKLUMH PEUHBIX I'MIPOTEXHUUYECKMX COOPYKEHUU
cienyeT MpUHUMaTh KOAXMPUIIMEHTHI YCIOBHI PaOOThI, yCTaHOBIEHHBIC pasd. 4* u 11, a
Taroke 1o Tadm. 48.

Tabnuma 48
Kosd purmenTs! ycnoBuii paboTsl % mpu
DeMeHTbl KOHCTPY KUt COYCTaHUSIX HATPY30K
OCHOBHBIX 0COOBIX
1. DnemeHTs! TPYOOIPOBOAOB, KPOME OOIIMBOK INIOCKHX 3ariyIIek, 0,70 0,95
IpH pacueTe Ha BHYTIpPEHHee JaBlIeHHE O0e3 yueTa MECTHBIX
HaIpsDKEHUI
2. To xe, KpoMe IIIOCKHX 3ariylrek 0e3 OaJoYHON KICTKH, MpH 1,10 L5
pacdeTe Ha BHyTpEHHEE JaBICHIE C yIETOM MECTHBIX HAIIPSDKCHUH
3. 3arymku TpyOONpPOBOAOB IOCKHE 0e3 0amoYHOW KIETKH MPH 0,55 0,7

pacueTe Ha BHyTpEHHEE JaBICHHE
4. OneMeHTHI TPy OOTIPOBOJIOB IIPH pacueTe HA BHEIIHEE JaBICHNUE!

000JI0YKH IPSAMOJITHEHHBIX yIaCTKOB H KOJICH 0,80 0,9
KOJIbI[A YKECTKOCTH 0,65 0,75
5. AHKepBHI IJI0CKUX 00JMIIOBOK 0,85 -

17.3. CranbHble KOHCTPYKIMH, HE€ IIOJBEPralolmMecs BO3ACHCTBUIO BOJHON Cpeipl,
ClIeZTyeT IPOEKTUPOBATh B COOTBETCTBUU C TpeOOBaHUsAMU pazi. 1-12.

[Ipu pacuere KOHCTPYKIUI, MOABEPralONMXCS BO3ACUCTBUIO BOAHOM Cpedbl, CIEAYET
NpUHUMATh KOA(MPUIIMEHTH HAAEKHOCTH B COOTBeTcTBUU ¢ TpeboBanusmu CHull mo
MIPOEKTUPOBAHUIO THIPOTEXHUYECKUX COOPYKEHU .

17.4*. Pacyer Ha BBIHOCIMBOCTb TPOWHHKOB M Pa3BHIJIOK TPYOOIIPOBOIOB IOIYCKAETCs
MPOU3BOAUTH COMIaCHO TpeOoBaHUAM pa3d. 9, ecnd B 3aJaHUM Ha MPOEKTUPOBAHUE
OTOBOPEHO HATMYHE MYIIbCUPYIOIICH COCTABIISIOMICH JaBICHUS TOTOKA B TPYOOIIPOBOIC.

Pacuer Ha BBIHOCIMBOCTh 3JEMEHTOB, NOABEPKEHHBIX JBYOCHOMY pPaCTSHKEHUIO,
JOMYCKAeTCsl  MPOU3BOJMUTH 0OoJiee TOYHBIMA METOJAMH C Y4eTOM  (PaKTHYECKOTO
HAMPSKEHHOTO COCTOSTHUS.

17.5. Tlnockue OOMUIIOBKM 3aTBOPHBIX KaMep U BOJOBOJOB CJEIyeT PAacCUUTHIBATh Ha
MIPOYHOCTH MPU:

TABJICHUU CBEXKEYJIO0KEHHOT0 OETOHAa W I[EMEHTHOTO pPacTBOpa, HMHBEKTUPYEMOTO 32
00U IIOBKY;

(GUIBTPAIMOHHOM JIaBJICHUH BOJIBI B 3200 THIIOBOYHOM OETOHE C YIETOM JIaBIICHUS BOJIBI B
BOJIOBOJIE.

17.6. Paboume myrd mOI KOJIECHBIE U KATKOBBIE 3aTBOPHI CJIEIyeT PAacCUMTHIBATH Ha
MPOYHOCTh MPU HU3rMOE U MECTHOM CMATHUU MOBEPXHOCTEH KaTaHUSs, IPU MECTHOM CXKaTHU
CTCHKH, IPU CXKATHHM OETOHA MO/ MO IOMIBOM.

17.7. TpyOompoBOabl ¢ HW3MEHSIOIMMMUCA [0 JJIUHE JAHaMETpaMH JOJDKHBI OBIThH
pasfeneHbl Ha YJ4aCTKH C MOCTOSHHBIM quameTpoM. [lepexon oT ofHOrO Amamerpa TpyObl K



APYroMy JOJI2KEH BBIMTOJHATHECA KOHHYCCKUMU oOcualikaMH UJIH 3BEHBSIMH.

18. JONOJTHUTEJbHBIE TPEBOBAHUS 110 TIPOEKTUPOBAHHUIO BAJIOK C
T'MBKOM CTEHKOM

18.1*. Ilnsa pa3pe3Hbix 6anok ¢ TMOKOH CTEHKOW CMMMETPUYHOTO JIBYTaBPOBOTO CEUCHUS,
HECYIIMX CTaTUYECKyI0 Harpy3Ky M M3rH0aeMbIX B TUIOCKOCTH CTEHKH, CIEIyeT, KaK IPaBHIIO,
IPMMEHSATH CTAJIU ¢ IPeaeoM TekydecTH 10 430 MIla (4400 krc/cm?).

_l,l =1
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Puc. 22. Cxema Oasiku ¢ THOKOM CTEHKOM

18.2*. TIpo4HOCTH pa3pe3HbIX OallOK CUMMETPUYHOTO JBYTaBPOBOTO CEUEHUS, HECYIIMX
CTaTUYECKYI0 HArpy3Ky, M3ru0aeMblX B IUIOCKOCTH CTEHKH, YKPEIJIEHHOW TOJIBKO
MOTIEPEUYHBIMH pedpaMu KEeCTKOCTH (puc. 22),

C YCJIIOBHOM THOKOCTBIO CTEHKH 6 < Ay <13 clemyeT poBepATh Mo GopMyrie
(MIM)* + (00, < 1, (158)

rae M u Q - 3HaYeHHUSI MOMEHTA U TOMEePEYHON CUITBI B paCCMaTPUBAEMOM CEUEHUHU OaNKu;
M, - mpenenpbHOE 3HAYCHUE MOMEHTA, BEIYHCIIIEMOE TI0 opMyIie

A
M, =R th’ A 081
ol 2 2, ).

w w
b

(159)

Qu - IPCACIIbHOC 3HAYCHHUC nonepequﬁ CHIJIbI, BBIYUCIIACMOC 110 (I)OpMlee

O, = R.th| Ler 1331 Fer | _ZH
“ s R R, )1+ u?
s s 2 (160)

B dopmynax (159) u (160) obo3HaueHO:
t ¥ h - TOJIMHA ¥ BBICOTa CTEHKH;
Ay - nnomanpe cedeHus nosica Oayku;
T,» U M - KPUTUYECKOE HANPsDKEHUE M OTHOIICHHUE Pa3MEPOB OTCEKa CTEHKHU, OIpeieNieMble B
COOTBETCTBHH C 1. 7.4%;
L - KoOOpPUIIUEHT, BRIYUCIAEMbI IO Gopmynam

npu o < 0,03 B=0,05+5a20,15; (161)
npu 0,03 < ¢ < 0,1 B=0,11+3a<040 (162)




W
a=—"0(h? +a”)
3mech th“a
rne W, - MHUHHUMAJbHBII MOMEHT CONPOTHBJICHUS TaBPOBOIO CEYECHUS, COCTOSILETO M3
CKaToro mosca OajdKkd W MPUMBIKAIONIETO K HEMY y4acTKa CTEHKH BBICOTOU

0,51 E/ R, (OTHOCHUTENTPHO COOCTBEHHOW OCH TaB 5
v pa, mapajuieNbHON MOACY
Oakn);
a - mar pedep >KeCTKOCTH.
18.3. Tlonepeunbie pedpa >KECTKOCTH, CEUYEHHUE KOTOPBIX CIIEAyeT MPUHUMATh HE MEHee
yka3aHHBIX B M. 7.10, JOJDKHBI OBITH pacCUUTaHbl HA YCTOMYMBOCTH KaK CTEPXKHH, CXKaTble
cusoit N, onpezaernseMoit mo dopmyrie

N =33R,h| 1—Zer | LH
Ry )1+~ (163)

rJe Bce 0003HAaYeHU S CIeayeT IpUHUMATh 1o 1. 18.2%*.

3naueHue N cieqyeT NIpUHUMATh HE MEHEe COCPEAOTOUEHHON Harpy3Ku, paciookKeHHOM
HaJ peOpoM.

PacueTHyto anuHy CTepXKHs cieqyeT NpUHUMAaTh paBHOU [,y = A(1 - (1 -f), HO He MeHee
0,7h.

CummeTpuyHOE IBYCTOPOHHEE PeOpo ClIeAyeT pacCUUTHIBATh HA LEHTPAIbHOE CIKaTHE,
OJIHOCTOPOHHEE - Ha BHELIEHTPEHHOE C)KAaTUE C IKCLIEHTPUCUTETOM, PABHBIM PACCTOSHUIO OT
OCH CTEHKH JI0 IIEHTpa TSHKECTU PACUE€THOTO CEYEHUS CTEPKH L.

B pacuetHOe cedeHue CTep)KHS cieqyeT BKIIYATh CeuyeHHe pedpa >KECTKOCTH M IOJIOCHI

CTECHKU HIMPUHOU 0,65¢ v E/R, C Ka)XJIOH CTOPOHBI pedpa.

18.4. YyacToKk CTeHKH OallKi HaJ OMOPOU CIEAYeT YKPEIUIATh JBYCTOPOHHUM OIOPHBIM
pedpOM KECTKOCTH M PACCUUTHIBATH €T0 COTIIACHO TpeboBaHusM 1. 7.12.

Ha paccrosnuu He MeHee HMpUHBI pebpa U He Oosee L3y E/ Ry or OIMOpHOTo pedpa
CIIelyeT YCTaHABJIMBATh JOMOJHUTEIBHOE JBYCTOPOHHEE pedpo MKECTKOCTH pasMepoM
cornacHo 1. 18.3.

18.5. YcToitunBOCTh OaJIOK HE ClIeIyeT TPOBEPATH MMPH BHITTOJHEHUU TpeOoBaHu 1. 5.16%,

. l,<021b,./E/R
a HACTOSAIMX HOPM JIMOO MpH pacdyeTHOW mmHe ¢ — 77/ / » (roe by - umpuHa
CKaTOTO T0sICa).
18.6. OTHOIIEHHE MMPHUHBI CBECa CXKATOTO MOsIca K €ro TOJIIMHE JIOJDKHO OBITH HE OoJiee

0.38,/E/R,

18.7*. MecTtHOe HampsbKeHHUE Oj,. B CTEHKe Oanku, ompenensemoe no dopmyne (31),
JOJKHO ObITh He Oonee 0,75R,, TpH 3TOM 3HAYEHUH /s CIIEAYeT BBIYMCIATH 11O Gopmysie (146).
18.8*. IIpu onpexnenenun mporuda 6aqok MOMEHT UHEPIIMU MOIEPEUYHOTO CeueHuUst OpyTTO

Oasky clieyeT yMEHBIATh YMHOKEHHEM Ha kod(pduuument « = 1,2 - 0,033 Ay s Garok ¢

pebpamu B mponere u Ha kodpdumuent o = 1,2 - 0,033 Ao h/l - nns 6anok 6e3 pebep B
poJieTe.

18.9*. B Gankax mo m. 18.1* ¢ ycinoBHO# rMOKOCTBIO CTEHKH 7 < Ao <10 NpH JCHCTBUH
PaBHOMEpPHO pAacCIpeeICHHON Harpy3kd MM IIPH YUCIE COCPEAOTOYCHHBIX OJMHAKOBBIX
Harpy30K B mpoJiere 5 u 0oJjee, pacroioKeHHBIX Ha PaBHBIX PACCTOSHUSX APYT OT JIPyra U OT



OTIOp, TOITYCKAeTCsl HE YKPEIUISTh CTEHKY B IIPOJIETE MOTEPEYHBIMH pedpaMu 1Mo puc. 22, mpu
OTOM Harpy3ka J0JI’KHa 6]:ITI> MNPpUIOKCHA CUMMCTPUYIHO OTHOCHUTCIIBHO ITJIOCKOCTHU CTCHKHU.
[IpoyHOCTH TaKKUX OATIOK CIEAyeT MPOBEPATH MO GopMyJie

y
m<ra? 2 Mo s
S A

w w

(163, a)

rae O - Kod(QpUIMEHT, yIUTHIBAIOIIMI BIMSHHUE MOTIEPEYHON CHIIBI Ha HECYIIYIO CIIOCOOHOCTh
Oanku u onpezenseMslil no gopmyne o =1 - 5,644/(4,.1).

IIpu »TOM cnexyer npuHuMars ¢, > 0,3 ’th u 0,025 < 4/h/(4,0) < 0,1.

19. JOHOJIHUTEJBbHBIE TPEBOBAHMUS 110 ITIPOEKTUPOBAHUIO BAJIOK C
MEP®OPUPOBAHHOM CTEHKOM

19.1*. banku c¢ nepdopupoBaHHONW CTEHKOM ClleAyeT MPOEKTUPOBATh M3 IMPOKATHBIX
JIBYTaBPOBBIX OaJOK, KaK MpPaBHIJIO, M3 CTAIM C mpenenoMm Tekydectr no 530 MIla (5400
Kre/em?).

CBapHble COETMHEHHS CTEHOK CIIEAYET BBIIOJIHSITH CTHIKOBBIM IIBOM C TIOJIHBIM IIPOBAPOM.

19.2. Pacyer Ha MPOYHOCTH OaNOK, U3rM0AeMbIX B TIJIOCKOCTU CTEHKU (pHC. 23), ciemyeT
BBITIOJTHSATH 11O popMyitaM Tabi. 49.

Tabnuia 49
DopMyIIBI 11 pacyeTa Ha IPOYHOCTh cedeHu Oanku (puc. 23)
BEPXHETO TABPOBOTO HIDKHETO TaBPOBOTO OTIOPHOTO
Mh a Mh a
Touxa / —1+Q—1S R, 7. |Touxka3 72+Q; SR,y
Jx 2I/Vl,max Jx 2I/Vz,max Q3S <R y
Md Q,a Ry, Md a Ry, tahy ¢
Touxka 2 L+ = <—fe | Touxa 4 2+ % < fuale
Jx 2I/Vl,min }/u Jx 2VVZ,min Yu
O003Ha4YeHus, IPUHATBIC B Ta0HIIe 49:
M - n3rubaronmii MOMCHT B CEYCHUH OalKH;
Ji
0 =0 J+J
Oiu (- TONIEpeYHbIe CHIbI, BOCIPHHUMACMBIC TAaBPOBBIMH CCUYCHUSMHU W paBHBIC 172y
J
0,=0—2
A

roe Q- mnomnepevyHas CHiia B CEUCHUH OalKH;
Ji 1 J2 - MOMEHTHl MHEPLUHU BEPXHETO U HIDKHETO TABPOBBIX CEUEHHUN OTHOCHUTENILHO COOCTBEHHBIX OCEil,
napaJuiesIbHbIX MOJIKaM;
(s - monepeyHas cuiia B cedeHuu 0asiku Ha pacctosiHuu (¢ + s - 0,5a) ot onopsl (puc. 23);
Jx - MOMEHT HHEPIIUH CEUYCHUS OAJIKH C OTBEPCTUEM OTHOCHTEIEHO OCH X-X;
Wi,max & W1 min - HANOOJIBIIUI M HAUM €HBLLINI MOMEHTBI CONIPOTUBJICHUS BEPXHET0 TaBPOBOIO CEUECHMUS;
Waymax B Waymin - TO 7K€, HUKHETO TABPOBOIO CEYEHUS;
Ry1, Ru1, Ry2, Rio- pacueTHbIe COMPOTUBIEHUSI MPOKATA ISl BEPXHETO U HUYKHETO TABPOBBIX CEUEHUM.
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Puc. 23. Cxema y4yactka 6anku ¢ neppopupoBaHHON CTEHKON

19.3. PacueTr Ha ycTOHYMBOCTh OAJIOK CIIEAYET BHITIOJIHATH COTJIACHO TpeOoBaHusM 1. 5.15,
OpH ATOM TEOMETPUYECKUE XapaKTePUCTUKA HEOOXOAMMO BBIUUCIATH IS CEUCHHS C
OTBEPCTUEM.

YcroitunBocTh 0alloK HE CIeTyeT MPOBEPSATh IPU BHIMOIHEHUH TpeOoBaHuil 1. 5.16%*.

19.4. B onopHBIX CEYEHUSIX CTEHKY 0aoK npu /.7t > 40 rne ¢ - MeHbIlas TONIMHA CTEHKH )
CllelyeT YKpeIUIATh peOpaMu JKECTKOCTH M PacCUMTHIBATH COINIACHO TpeOoBaHMsM M. 7.12,
IIPU ATOM y OIIOPHOTO CEUEHUsI CIIeyeT MpuHUMaATh ¢ = 250 MM (puc. 23).

h
s 525 |-E

19.5. B ceueHusix OajJku MpU OTHOLICHUHU ! Y WM TpU HEBBINOJHEHUU
TpeboBaHuii m. 5.13 crnenyer ycraHaBIMBaTh pedpa KECTKOCTH B COOTBETCTBHH C
TpeboBanusMu 11. 7.10.

CocpenoToueHHbIE Tpy3bl CIEAyeT pacroyiaraTb TOJIBKO B CEUEHHUsX Oalku, He
ocnabJIeHHBIX OTBEPCTHUSIMH.

BeicoTa CTEHKM CaToro TaBpOBOIO CEYEHMs JOJDKHA YAOBJIETBOPSATH TPeOOBAHMAM .

7.18* macrosumx HOpM, B opmyite (91)* koToporo cienyer npuuuMars A = 1,4,
19.6. Ilpu onpenenenuu nporuda 6anok ¢ oTHOIEHUEM l/h, > 12 (rne [ - mponer Ganku)
MOMEHT MHEPIUU ceUYeHUs OalKu ¢ OTBEPCTUEM CllelyeT yMHOXaTh Ha kod(uiiueHT 0,95.

20. JOINIOJIHUTEJIbHBIE TPEBOBAHMUS 110 TPOEKTUPOBAHUIO



KOHCTPYKIIAA 3JAHANA U COOPYKEHUM ITPU PEKOHCTPYKIIUA

20.1*. PacueTHble CONPOTUBIICHUS IpOKaTa M TPYO KOHCTPYKIUH ClieAyeT Ha3HA4yaTh B
coorBercTBUM ¢ 1. 3.1%*. Ilpu 3TOM 3HaueHue mpenena TEKydecTd cTaau R, 1 BPEMEHHOIO
COMpPOTUBJEHUS R, ClleyeT MPUHUMATD:

JUIS cTajel, y KOTOPBIX IPUBEICHHbIE B CePTU(HUKATAX WU TTOJIydEeHHBIE MTPU UCIIBITAHUAX
3HAYEHUS Mpefesia TEKYYeCTH U BPEMEHHOTO COMPOTUBIICHUS] COOTBETCTBYIOT TPEOOBaHMUSIM
JEMCTBOBABILIMX BO BPEMs CTPOHUTENILCTBA TOCYIapPCTBEHHBIX CTAHAAPTOB WM TEXHUYECKUX
YCJIOBHUM Ha CTAJIb - 10 MUHUMAJIbHOMY 3HAYEHUIO, YKa3aHHOMY B 3THX JIOKyMEHTAX;

JUIS CTajeil, y KOTOPBIX MPUBEICHHbIE B CepTU(PUKATAX UITU MTOJIy4YEHHBIE MPU UCTIBITAHUSIX
3HAQUEHUs Tpejesia TEKYydeCTH M BPEMEHHOTO CONPOTUBJICHUS HUXKE MNPEAYCMOTPEHHBIX
TrOCYIapCTBEHHBIMM  CTaHJapTaMHd MM  TEXHUYECKUMM  YCIOBHUSMHU Ha  CTalb,
NEHCTBOBABIIMMU BO BpPEMsI CTPOUTENIbCTBA, - [0 MHUHUMAJIbHOMY 3HAYCHHUIO Mpezesna
TEKY4eCTH U3 IIPUBEICHHBIX B CepPTU(PUKATAX UITU MOJY4YCHHBIX PU UCTIBITAHHUSIX.

Koapduruent HagekHOCTH TTO MaTepHally ClieyeT MIPUHUMATS!

JUIS KOHCTPYKIAM, U3rOTOBJIEHHBIX 10 1932 1., U 1715 cTanei, y KOTOPbIX MOJIyd€HHbIE MTPU
MCIIBITAHMSX 3HAYEHHMS TpeieNa TekydecTr Hike 215 MIla (2200 kre/em?), 7, =1,2;

JUISL KOHCTPYKIIMM, U3rOTOBJIICHHBIX B Tiepuoa ¢ 1932 mo 1982 r., - , = 1,1 nnda craneit ¢
npenenom Texydectn g0 380 MIla (3850 krc/em®) u y, = 1,15 gng craneil ¢ mpenenom
Tekydectu cBbime 380 MIla (3850 krc/cm?);

JUIsL KOHCTPYKIHH, U3rOTOBJIEHHBIX rociie 1982 r., - mo tabin. 2 u tabdmn. 49, a,.

Jlomyckaercss Ha3Ha4yaTb pAacyYCTHBIE CONPOTUBIEHUS IO 3Ha4YeHUAM R, U Ry,
OTIPEJICIEHHBIM T10 Pe3yJIbTaTaM CTaTUCTUYECKONH OOpabOTKM TaHHBIX UCHBITAHUN HE MEHEee
gem 10 oOpa3IioB B COOTBETCTBHUH C YKa3aHUSIMH TIPHUII. &, a.

Tabnuma 49, a

PacueTHbIe COTIPOTUBIICHHUS 3aKICTTOTHBIX
coemnenni, MIa (krc/cm?)
YcnosHoe I'pynna
HanpspkeHHOE COCTOsIHUE Cpe3y U PacTDKEHHIO CMSITHIO
0003HaYCHNE|COCTMHCHHS
3aKJICTIOK M3 CTAJM MApOK | COCIMHSAEMBIX
C12, C13 0912 3JIEMEHTOB
o R B 180 (1800) | 220(2200) -
pes C 160 (1600) ; -
PacTssxeHne (OTPHIB TOJIOBKH) Ry B,C 120 (1200) 150 (1500) -
c R B - - Ry =2R,
MSATUC m C _ _ R,p _ 1,7Ry

[pumeuanus: 1. K rpynne B oTHOCSTCS coemuHEHUs, B KOTOPBIX 3aKJICNKH IIOCTaBJICHBI B OTBEPCTHS,
CBEPJICHHBIC B COOPAHHBIX 3JIEM €HTAX HJIM AETAJLIX [0 KOHAYKTOpaM.

K rpynne C oTHOCSATCS COEIMHEHUs, B KOTOPBIX 3aKIENKHU ITOCTABJICHHI B IPOJABICHHBIE OTBEPCTUS WM
OTBEPCTHS, CBEPJICHHBbIE 0€3 KOHAYKTOPA B OTACIbHBIX JETaJISX.

2. Ilpy MpUMEHEHUH 3aKJIETIOK C NOTAHHBIMM WIIM HOJYNOTaHHBIMHU TOJOBKAMHU PACUETHbIE CONPOTHBICHUS
3aKJIETIOYHBIX COCTMHEHUH Cpe3y U CMATUIO MOHMKAIOTCS YMHOXKeHHeM Ha kod(uuuent 0,8. PaboTta ykazaHHBIX
3aKJIETIOK Ha PACTSDKEHHUE HE JIOIy CKaeTcsl.

Tabnuma 49, a,

Kos¢p pumment
I'ocynapcTBEeHHBIH CTAaHIAPT WM TEXHUYECKUE yCIIOBUS Ha ITPOKAT Ha/Ie)KHOCTH 110
MaTepHaly Y
TV 14-1-3023-80, 'OCT 23570-79 1,025
T'OCT 380-71**, TOCT 14637-79*; TOCT 19281-73* u I’OCT 19282-73* [cTanu ¢ npenenom 1,050
tekydectr 10 380 MITa (39 krc/cm?2) u ctans mapku 14I2AD]; TY 14-1-1217-75
I'OCT 19281-73* u 'OCT 19282-73* [ctamm ¢ npenenoM TekyuecTu cBbime 380 MIla (39 1,100
krc/cM?2) u ctais Mapku 141 2A D]




Kosd pumment
locynapcTBeHHBIH CTAaHAAPT MM TEXHUIECKHE YCITIOBHSA Ha IPOKAT Ha/Ie>KHOCTH T10
MaTepUaILy Jin
TV 14-1-1308-75, TV 14-1-1772-76 1,150

20.3*. OnpexerneHue Npu UCHBITAHUX MOKa3aTesel KauecTBa MeTaia, 0TOOp mpold ams
XMMUYECKOTO aHajiu3a M O00pa3loB Ui MEXaHWYECKUX HCIBITAHUW W UX UYUCIO CIETYeT
MIPOU3BOAUTH B COOTBETCTBUH C yKa3aHUsMU IpHIL. 8, a.

20.4. [onmyckaercs  HE  NPOWU3BOAUTH  MCHBITAHUS  METalla  KOHCTPYKLUU,
NpeHa3sHAYeHHBIX Ul SKCIUTyaTalliu, NPU HamnpsbkeHusx g0 165 MIla (1700 krc/cm?) n
pacueTHbIX TemrnepaTypax Bbie MuHyc 30 °C it KOHCTPYKUME rpymnbl 3, Bbie MUHYC 40
°C - 1 KOHCTpYKIUI rpynnsl 4, Beie MUHYC 65 °C - 1 KOHCTpYKIUi rpynn 3 U 4 npu ux
yCUJICHUU 0€3 MPUMEHEHUS CBAPKHU.

20.5. PacyeTHble CONPOTHUBIIEHUS CBApHBIX COCAUHEHUM KOHCTPYKLIIMM, NOAJIEKALMX
PEKOHCTPYKLIMU WJIM YCUJIGHUIO CJIEIyeT Ha3HayaTb C YYE€TOM MAapKd CTalHd, CBAapOYHBIX
MaTepHalioB, BHJIOB CBAapKH, MOJOXKEHHUsS IBAa U CIIOCOOOB UX KOHTPOJISA, MPUMEHEHHBIX B
KOHCTPYKIIUU.

[Ipu oTcyTcTBUM YCTaHOBIIEHHBIX HOPMaMH HEOOXOIMMBIX JaHHBIX JIOMYCKAeTCs:

JUISl YITIOBBIX HIBOB MPUHUMATh Ryun = Runs Ywm = 1,255 fr=0,7 1 .= 1,0, cunrtas npu 3Tom
7e=0,8;

JUIA  PACTAHYTBIX CTBIKOBBIX INBOB MNpWHUMare R,, = 0,55R, 114 KOHCTpPYKIUH,
M3rOTOBJIEHHBIX 10 1972 1., n R,,, = 0,85R, - mocne 1972 r.

JlommyckaeTcsi YTOUHSITh HECYILYIO CIIOCOOHOCTh CBAapHBIX COEIUHEHUM IO pe3yabTaraM
UCHBITAaHUH 00pa31loB, B3SATHIX U3 KOHCTPYKIUU.

20.6. PacueTHble CONPOTUBICHUS CPE3y M PACTHKEHUIO OOJTOB, a TaKKE CMSITHIO
3JIEMEHTOB, COEIMHAEMBIX 0OJITaMH, cielyeT ONpeesaTh COTJIACHO . 3.5; eCiM HEBO3MOXKHO
YCTAaHOBUTH KJIAacC MPOYHOCTHU OOJTOB, 3HAYEHHUS PACUETHBIX COMNPOTUBJICHUN CIEIyeT
NPUHUMATh KaK JuIsd OOJITOB Kiacca MpOYHOCTH 4.6 Mpu pacyeTe Ha cpe3 U Kiacca MPOYHOCTH
4.8 mpu pacyeTe Ha pacTsHKECHUE.

20.7. PacueTHble CONMPOTUBIICHUS 3aKIEMOYHBIX COSANHEHUH clielyeT IpUHUMATh 10 Tab.
49, a.

Ecnu B MCHOTHUTENBHOW JOKYMEHTAIIMM OTCYTCTBYIOT YKa3aHUsA O crocobe o0paboTku
OTBEPCTUH W Marepuajieé 3aKIeNOK U YCTAaHOBUTh MX HE MPEACTaBISETCS BO3MOXKHBIM,
pacueTHbIE CONPOTUBIIEHUS CIelyeT MPUHHMATh 1Mo Tabn. 49, a Kak Ui COeNMHEHHUs Ha
3axenkax rpynmsl C u3 cranu mapku Ct2.

20.8. KoncTpykuuu, 3KCIUIyaTUpyeMble TIpPH  IOJIOKUTEIBHOM  TEMIEpaTrype H
W3TOTOBJIEHHBIE W3 KHUILIEH MaJIOYITIEpOAUCTOM CTalnM, a TakKe M3 JIPYrUX Craieu, y
KOTOPBIX 1O pe3ynbTaTaM HUCIBITAHUN 3HAUEHUs YIapHOW BS3KOCTH HHXKE IFapaHTHUPOBAHHBIX
rOCYIapCTBEHHBIMU CTaHAAPTAMM IO KATETOpUsIM CTalM JJIs TpYyNH KOHCTPYKIUN B
COOTBETCTBUM ¢ Tabn. 50%*, He moanexaT YCHJICHMIO WJIM 3aMEHe IpH YCIOBUH, YTO
HaIpsHDKEHUST B AJIEMEHTAaxX M3 3TUX CTajeil He OyayT MpeBbIaTh 3HAUEHUM, UMEBLIMXCS 0
peKOHCTpYKuMH. PerieHre 00 MCIONBb30BAaHUU, YCUJICHHUH WM 3aMEHE 3TUX KOHCTPYKIHH,
SKCIUTyaTalsl KOTOpPBIX OyIeT OTIMYaThCsi OT YKa3aHHBIX YCIOBHUM, NPUHUMAETCs Ha
OCHOBAHMU 3aKII0YEHHUS CIIELHAIN3MPOBAHHOIO HayYHO-HCCIEA0BATEIBCKOTO HHCTUTYTA.

20.9. PacueTHas cxeMa KOHCTPYKLHH, COOPYKEHHUs VI 31aHHUS B LEJIOM IIPUHUMAETCSA C
y4eTOM OCOOCHHOCTEH WX JeHCTBUTENBHOW pPabOThHI, B TOM YHUCIE C Y4ETOM (PAKTHUECKUX
OTKJIOHEHUN TeOMETPUYECKON (OopMBI, pa3MEpOB CEUEHUM, YCIOBUN 3aKperyieHUus U
BBINIOJIHEHUS y3J10B CONPSKEHUSI 3JIEMEHTOB.

[IpoBepouHbIE pacyeTbl 3JIEMEHTOB KOHCTPYKIIMM M HMX COCIUHEHHN BBIMOJIHAIOTCA C



Y4E€TOM OOHAPYKECHHBIX Ne(EKTOB W TOBPEKICHUM, KOPPO3ZHMOHHOTO HM3HOCA, (HAKTHUECKUX
YCIOBUIl CONpPSDKEHUsI M ONUpaHus. PacueTsl 3JIEMEHTOB MOIYT BBIIOJHATECS 110
neopMHPOBAHHONW CXeME€ B COOTBETCTBHUM C yKazaHUSAMH M. 1.8, mpuHUMas TpU 1ITOM
ko3(hpunireHT ycnoBuit padotsl y. = 1,0 aus mo3. 3, 5 u 6, a Tabi. 6*.

20.10*. KoHcTpyKiuu, HE yIOBJIETBOpPSIONME TpeOoBanusMm pa3a. 5.7-11, 13 (tabn. 40%,
nm. 13.29-13.43, 13.45) u n. 16.3 HacTOSIIMX HOPM, JOJDKHBI OBITh, KAaK IPABUIIO, YCHIJICHBI
WJIM 3aMEHEHBI, 33 UCKIIOYEHHUEM CITydaeB, YKa3aHHBIX B JAaHHOM pasfieie.

OTKIOHEHHSI OT TEOMETPUYECKOH (OpMBI, pa3MEepOB 3JIEMEHTOB W COEAWHEHUH OT
HOMMHAJIBHBIX, IPEBBILIAIOIME JOIYCKAEMbIE MTpaBUIaMU MPOU3BOJICTBA U MPHUEMKU padoT,
HO HE MPEMATCTBYIOIME HOPMAJIBHON AKCILIyaTalliHd, MOTYT HE YCTPAHSTHCSA IPH YCIOBUU
obecrieueHust HECYIIEH ClTOCOOHOCTH KOHCTPYKIMM ¢ yueToMm TpeboBanuii . 20.9.

20.11*. Jlomyckaercst He yCHJIMBATh 3JIEMEHTbI KOHCTPYKLIHH, €CIIN:

UX TOPU30HTAIBHBIE U BEPTHKAIbHBIE MPOIUOBbl MU OTKIOHEHHS MPEBBIIIAIOT MPEIEIbHbIE
3Ha4YeHMs, ycTaHoBieHHble mm. 13.1* u 16.8, HO He mNPEnATCTBYIOT HOPMaIbHOU
JKCILTyaTalluH;

UX THOKOCTh MPEBBIIACT MpeNebHbIC 3HAUCHUs, YCTaHOBJIEHHBbIE . 6.15* u 6.16*, HO
JJIEMEHTB UMEIOT UCKPUBIICHUS, HE MPEBBIIIAIONIE 3HAYEHNH, YCTaHOBJICHHBIX ITpaBUIaMU
MPOM3BOJICTBA U MPHEMKU padOT, M yCHJIUA He OyIyT BO3pacTaTh B IpOLIECCE NalIbHEHIeH
JKCILTyaTalliy, a TAKKE B TEX CIIy4asx, KOra BO3MOXKHOCTb UCIIOJIb30BAHUS TAKUX HJIEMEHTOB
IIPOBEPEHA PACUETOM.

20.12*. TIpu pa3pabOTKe MPOEKTOB PEKOHCTPYKIIMU CTATBHBIX KOHCTPYKIIMHM 3MaHUN W
COOPY)KEHUW cJeqyeT BBIABIATh M MCIOJIB30BATh PE3EPBBI HECYIICH CIIOCOOHOCTH U
IPUMEHSTh KOHCTPYKTUBHBIE PEILCHUs, MO3BOJIIOLIME OCYLIECTBIATh PEKOHCTPYKLHIO, KAk
MpaBUIIO, 0€3 OCTAHOBKU ITPOM3BOJICTBEHHOT'O IPOIIEcca.

[lpy ycuneHuM KOHCTPYKIUH JOMYCKAETCS YUUTBIBATh: BOBMOKHOCTh IPEIBAPUTEIBHOIO
HaIpsDKEHUS U aKTUBHOTO PETYJIMPOBAHUSI YCHIIMM, B TOM YMCIIE 3a CUET CBApKU, U3MEHEHU I
KOHCTPYKTUBHOH M pacyeTHOW CXEMbl, a TalkKe YIPYrollacTHYECKyl0 paboTy Mmarepuana,
3aKpUTHUYECKYI0 pabOTy TOHKOCTEHHBIX 3JIEMEHTOB M OOIIMBOK KOHCTPYKLIMH B COOTBETCTBUU
C ACHCTBYIOIIMMU HOPMaMHU.

20.13. KoHCTpyKUMHM YCHJIEHHS U METOJbI €r0 BBINOJIHEHUS JOJDKHBI NPESyCMaTpUBaTh
MEpbl IO CHUKEHUIO HEXKEJIATeNIbHBIX JOMOIHUTENBHBIX AeopMaIiii 2JIEMEHTOB B IIpoLiecce
YCUJIEHUS B COOTBETCTBUH C IT. 12.2.

Hecymass cnocoOHOCTh KOHCTPYKLMHM B IIPOIECCE BBIIOJHEHUS PabOT MO YCHIJIEHUIO
JOJDKHA 00eCHeunBaTbcsi € YYETOM BIHMSHHUS OCJIAONCHUH CEYeHUH JOMOJHUTEIbHBIMU
OTBEPCTUSIMU T10]] OOJITHI, a TAKKE CBAPKH.

B HE0OX0IMMBIX cydasx B IEPUO YCHIICHUS KOHCTPYKIIUS TOJDKHA OBITH MOJIHOCTBIO MU
YaCTUYHO pasrpykeHa.

20.14. B xoHcTpykuusx 2-it u 3-i rpynm Tabn. 50*, sKCruTyaTHpyeMBbIX MPH PacyeTHOM
TeMrieparype He Hke MuHyc 40 °C B HearpeCCUBHBIX HJIH CJ1a00arpeCCUBHBIX Cpeax, st
o0ecrieyeHHs] COBMECTHOM paboOThl JeTaleil YCHJIEHHS M CYIIECTBYIOUICH KOHCTPYKIUU
JOIYCKAETCsl IPUMEHSITh IPEPhIBUCThIE (VIAHTOBBIC IIBHI.

Bo Bcex ciydasx NpUMEHEHHMs YIVIOBBIX IIBOB CJEAyeT, Kak IIpaBUJIO, Ha3HA4aTh
MHUHUMAaJIBHO HE0OXOMMBbI€ KaTeThl. JlonmyckaeTcsi KOHIIEBbIE yYaCTKH LIBOB IIPOEKTUPOBATH C
KaTeToM OOJIBIIIMM, YeM KaTeT MPOMEXYTOUHBIX Y4aCTKOB, U YCTaHABIMBATh UX Pa3Mephl B
COOTBETCTBUHU C PACUETOM.

20.15. Ilpm  ycuieHHMM  DJIEMEHTOB  KOHCTPYKUMH  JONYCKAeTCsl  NPUMEHSTh
KOMOMHHUPOBAaHHbIE COCMHEHMS Ha 3aKIeNKaxX U BBICOKOIIPOUYHBIX O0sITax MM O0JITax Kiacca
TOYHOCTH A.



20.16*. IIpu pacuere >JI€MEHTOB KOHCTPYKIIMU, YCHJICHHBIX ITYTEM YBEIIMYCHUS CEUCHUS,
cleqyeT, Kak IpaBuio,
KOHCTPYKIIMU W ycuieHus. JlomyckaeTcss MPUHUMATh OJHO PACYETHOE COMPOTHUBIIEHUE,
paBHOE MEHBILIEMY U3 HUX, €CJIM OHU OTIMYAIOTCS He Oosiee ueM Ha 15 %.

[Ipu pacuere Ha YCTONYHMBOCTH CXKATbIX, BHEIEHTPEHHO-CXKAThIX M CXKAaTO M3rM0aeMbIX
9JIEMEHTOB C YCWJIEHHBIMU CEUEHHUSMHU JIOIYCKAE€TCs INPUHHUMATh NPUBEICHHOE 3HAYEHUE
pPacueTHOTo COMPOTUBIIEHHU S, BBIUUCISIEMOE 110 (hopMyIie

Ry,ef = Ry»\,klkz ,

pacueTHOE CONPOTHUBIIEHHE OCHOBHOIO MeTaa,
TpeboBaHusM 1. 20.17%;
k1, k2 - K03(ULIHEHTHI, BBIYUCIISIEMbIE 110 (GOpMYyIIaM:

YUUTBIBATh pPa3HbIE pACUETHBIE COINPOTUBIICHUS MaTepuana

(163, 6)

rae Ry - OompeacisieMoc COIIaCHO

N

R, A [ R,
R, A, R, i
R R

k2 = 22— I — _1 s
R, 1, \ R,

J (163, B)

31ech R, - paCUETHOE COIIPOTUBIICHUE METaIIA YCUIICHHUS;
A, I - COOTBETCTBEHHO IUIOMAh 1 MOMEHT WHEPIIUU CCUCHUS YCHIIMBAEMOTO JIEMCHTA
OTHOCHUTEIBHO OCH, MEPIEHIUKYISIPHON MIOCKOCTH MTPOBEPKU YCTOWUNUBOCTH;

Aot Lior - TO K€, YCUIEHHOTO JIEMEHTA B LIEJIOM.

20.17. Pacyer Ha NPOYHOCTP M YCTOWYHMBOCTH DJEMEHTOB, YCHJICHHBIX CIIOCOOOM
CllelyeT, Kak TMPaBUJIO, BBIMOJTHATH C YY4€TOM HAMPSKCHUH,
CYILIECTBOBABIIMX B 3JIEMEHTE B MOMEHT YCUJICHUS (C YUETOM pasrpy3ku KoHCTpykuwuii). [lpu
3TOM HEOOXOAMMO YYHTHIBATh HAUYAIbHBIC WCKPHUBICHUS JJIEMEHTOB, CMEINCHHE IICHTpA
TSHKECTU YCUIJICHHOTO CEYEHUS U MCKPUBIICHHU S, BhI3BAHHBIE CBAPKOM.

HckpuBiieHns: OT CBApKH MPU MPOBEPKE YCTOWUMBOCTU CHKATHIX U BHEIICHTPEHHO-CKATHIX
9JIEMEHTOB U D3JIEMEHTOB, PAa0OTAIONMX Ha C)KaThe C HM3rhOOM, JIOMYCKAETCS YUUTHIBATDH
BBEJCHUEM JIOTIOJHUTEIBHOTO Kod(puiinenta ycnoBuii padotsr y. = 0,8.

[IpoBepKy Ha MPOYHOCTH FIEMEHTOB, PACCYUTAHHBIX B COOTBETCTBHH C 1. 20.16* kak st
OJTHOPOJHOTO cedeHus [kpome pacuera mo dopmynam (39), (40) u (49) HopMm], HomycKaeTcs
BBINOJHATH Ha MOJHOE pacueTHOe ycuiue 0e3 ydera HampsHKeHUH, CYIIECTBOBABIIMX 0
YCHJICHHUS, a MPU MPOBEPKE CTEHOK HAa MECTHYIO YCTOWYMBOCTH JIOMYCKAETCS MCIIOIh30BAThH
K03 (HUITUEHT ycrmoBHi paboTsl . = 0,8.

20.18*. [lomyckaercsi HE YCHJIMBATh CYIIECTBYIOUME CTaIbHbIE KOHCTPYKLIHH,
BBITIOJIHEHHBIE C OTCTYIJICHHEM OT TpeboBanui mm. 12.8, 12.13, 12.19*, 13.5, 13.6, 13.9%,
13.14, 13.16, 13.19%*, 13.25, 13.27, 13.46*, 15.11*, 15.13, 16.15*-16.18, 16.23 nipu ycnoBuu,
4TO:

OTCYTCTBYIOT BBI3BAaHHBIE 3TUMH OTCTYIUICHHSMH TOBPEKIACHUS JIEMEHTOB KOHCTPYKIIHIA;

UCKITIOYEHBl HM3MEHEHUsI B HEOJaronpusaTHYIO CTOPOHY YCIOBUH  SKCIUTyaTallUH
KOHCTPYKLIMH;

HECYIass CIIOCOOHOCTh U KECTKOCTh OOOCHOBAHBI PacueTOM C y4eToM TpeOOBaHMM mI.
20.9,20.11* u 20.15;

BBITIOJTHSIOTCS. MEPONPHUATHS 110 MPEIYIPEKACHHUIO YCTAIOCTHOTO U XPYIKOTO Pa3pyIIeHUS
KOHCTPYKIMI, Ha KOTOPbIE pacIpOCTPaHsIOTCs ykazaHus ni. 9.1, 9.3 u pasna. 10.

YBEIUYEHHUSI CECUCHUH,



IMTPUJIOZKEHME 1

MATEPHAJIBI JIJISI CTAJIbHBIX KOHCTPYKIIUA U UX PACYETHBIE
COINPOTUBJIEHUA

Tabnuua 50*

Craau 1J151 CTAJIbHbIX KOHCTPYKUMI 31aHUIA M COOpYKe HUH

Kareropust ctam [y1st KIIMMaTH4E€CKOTO paiioHa CTpOMTENIbCTBA
(pacueTHas Temnepatypa, °C)
114(-30>£>-40) I, 1L u 1I3
s u p.(£2-30) (-40>¢ >-50)

Cranb I'OCT mm TY

I, (-50>¢>-65)

I'pynna 1. CeapHble KOHCTPpYKIMH JIMOO HX DJIEMEHTHI, padoTaiomme B 0C000 TDKENBIX YCIOBUSAX WU
[OIBEPTAIOMINECs HEIIOCPEACTBCHHOMY BO3ACHCTBHIO IMHAMHIYECKHIX, BUOPAIIMOHHBIX MM TI0BIDKHBIX HATPY30K
[moaxpanoBeIe Oanky; Gamku paboUYnX IMIOMIANOK; 3JIEMEHTHl KOHCTPYKIUI OYHKEPHBIX M pPa3rpy30UHBIX ACTaKa,
HETIOCPEACTBEHHO BOCIPHHUMAIOMINX HATPY3KY OT IOABIKHBIX COCTABOB; (pacOHKHU (hepM; MPOJICTHBIE CTPOCHUS
TPAHCIIOPTHBIX Tajepel; CBapHbIC CIEIHUAaJbHBIC ONOPHI OOJBIINX MEPEX0J0B JMHHUHA 3yektponepenaun (BJI)
BBICOTOIT Oosee 60 M; ;3JIEMEHTHI OTDDKEK MAadT M OTTSHKEYHBIX Y3I0B; OaJIKM MOJ KPaHBI THIPOTECXHHYECKHX|
COOpY KEHHUH H T. IL.].

C255 + - -
C285 + - -

C345 3 3 4
C375 T'OCT 27772-88 3 3 4
C390 + + +9
C390K + + +9
C440 + +9 +2)

I'pynma 2. CBapHbBIe KOHCTPYKIHH TUO0 HX 3JIEMEHTHI, pa0OoTaroIue Ipu CTATHIECKOi Harpyske [pepMsr;
puremm pam; 0anKu NepeKpBITUIl U MOKPHITHIA; KOCOYPHI JeCTHHUI, onopsl BJI, 3a HcKIOUeHHEM CBapHBIX OTIOP
OOJBIINX MEPEX0J0B; OMOPH OIIMHOBKH OTKPBITBIX PACIpeNeIUTeIbHBIX yCTpoicTB noacTannuii (OPY); omopst
mox Berkmodatead OPY; omopsl TpaHCIOPTEPHBIX rajepeil; 3JIeMeHThl KOHTAKTHOW CeTH TpaHCHOpTa (LITaHTH,
aHKEpPHBIC OTDDKKH, XOMYTHI); MPOXEKTOPHBIE MAauThl; 3JIEMEHThl KOMOMHHPOBAaHHBIX OIOpP AaHTEHHBIX
coopyxeHuit; TpyoonpoBoasl [ DC 1 HACOCHBIX CTAHIMI; 0OJMIIOBKYA BOJOBOOB; 3aK/IaIHBIE YAaCTH 3aTBOPOB U
JIpyTHE PacTIHYThbIC, PACTIHYTO-U3THOAaEeMble W M3rHOaeMBble JIEMEHTHI], a Takoke KOHCTPYKIHUU U HX 3JIEMEHTHI
TpyNIsl | Ipy OTCYTCTBHM CBAaPHBIX COCMHEHHHN M OalIKK IMOABECHBIX My Telt u3 aByTaBpoB mo I'OCT 19425-74* u
TV 14-2-427-80 npu HaMMYHUU CBAPHBIX MOHTAXKHBIX COCIUHEHUIA.

C245 +9 - -
C255 + - -
C275 + - -
C285 + - -
C345 1 3 40
C345K + - -
C375 T'OCT 27772-88 1 3 400
C390 + + +9
C390K + + +9
C440 + + +°)
C590 + - -
C590K - + +
BCr3kn Tommunoi ol ['OCT 10705-80* 2 2 )
4 MM rpynma B, ta6u. 1
BCr3mnc Tomnuno#i 10 To e ) i )
5,5 MM
BCr3nc tosmmubon 6-

To xe 6 - -
10 MM
16I'2AD  TomiuHOK TV 14-3-567-76 . . N
6-9 MM

I'pynmna 3. CBapHBIE KOHCTPYKIMU OO X 3JIEMEHTHI, paboTaoNye P CTATHIECKONW HATrpy3Ke [KOJIOHHBI;
CTOMKH; OMOPHBIE IUTUTHI; 3JEMEHTHl HACTWIA TEPEKPHITHH; KOHCTPYKINH, II0IICPKUBAOIIIE TEXHOIOTHIECKOE
000pyI0BaHHE; BEPTHKAIBHEIC CBSI3H IO KOJOHHAM C HANPSDKEHHUEM B CBs3sX cBbIIIe 0,4R,; aHKEPHbIE, HECYIINE 1
¢ukcupylomue KOHCTPYKIUH (OTIOPHI, PUTENH JKECTKHUX MOIEePEedHH, (PUKCATOPBI) KOHTAKTHOM CETH TPAHCIIOPTa,;
omopsl mon obopyaoBanue OPY, kpoMe omop MHOJ BHIKIIOYATENIW; JJIEMEHTHl CTBOJIOB M OalleH aHTEHHBIX|




Kareropus ctanu [yist KITMMaTH4E€CKOTO paifoHa CTpOHTENIbCTBA
Crams FOCT wm TY (pacueTHas Temmepatypa, °C)
114(-30>£>-40) L, 1L ull; I (-50>£2-65)
115 u 1p.(£>-30) (-40>¢ >-50) ! -

COOpY KEHU; KOJOHHBI OCTOHOBO3HBIX 3CTAaKaJ, MPOTOHBI MOKPHITHA W JPYTUE CKAThle M CIKATO-HU3THOaeMEIC
9JIEMEHTHI |, @ TAKKE KOHCTPYKIMU M HX 3JIEMECHTHI TPYIIITBI 2 IPH OTCYTCTBUH CBAPHBIX COCUHCHUI.
C235 +8H) - -
C245 + - -
C255 + +5) -
C275 + - -
C285 + +5) -
C345 1 1 2um 3
C345K I'OCT 27772-88 + + -
C375 1 1 2um 3
C390 + + +
C390K + + +
C440 + + +
C590 + - -
C590K - + +
BCr3kn tomuusoit no| T'OCT 10705-80%, %) %) )
4 MM rpymnma B, Ta6u. 1
BCr3kn  TomumHOM .
4,5-10 Mm Tome 2 ) ”

roct 10706-76* |
BCr3nc tommumuo# 5-|rpynma B, ¢ jom, 4 i )
15 MM TpeOOBaHHEM IO II.

1.6
BCr3mnc Tommunoit go| 'OCT 10705-80%* | %) %) )
5,5 MM rpymnmna B, ta6un. 1
BCr3nc tommunoi 6- TOCT 10705-80%* )

6 - -

10 MM rpymnmna B, ta6un. 1

I'oCT 10706-76* |
BCr3cn tommumuo# 5-|rpynma B, ¢ jom, i 4 )
15 MM TpeOOBaHHEM IO II.

1.6
BCr3cnit tommunoi 6- TOCT 10705-80%* )

- 5 -

10 MM rpymnmna B, Ta6un. 1
16I'2A®  TommuuHOMI TY 14-3-567-76 . . N
6-9 MM

I'pynna 4. BecroMmoratenbHbIE KOHCTPYKIMH 3aHUH M COOPY)KEHHH (CBSA3M, KpOME YKa3aHHBIX B rpynme 3;
9JeMeHTHl (axBepKa; JIECTHHUIBI, TPAalbl, IUIOMIAJKH; OTPaXXICHUS, METANIOKOHCTPYKIMH KaOCIbHBIX KaHAJOB;
BTOPOCTEIICHHBIC 3JICMEHTHI COOPYKEHHUH U T. 11.), @ TAKKE KOHCTPYKIIMU U UX 3JIEMECHTbI TPYIIITHI 3 IPH OTCY TCTBUHU

CBapHBIX COCTMHCHHH.
C235 + - -
C245 - + +
C255 I'OCT 27772-88 - + +
C275 - + +
C285 - + +
BCr3kn tomuusoit no| T'OCT 10705-80%*, %) %) 2
4 MM rpymnma B, Ta6u. 1
4B§_T13(;<11'\[/I y TOJIIMHO K To e 2e) i )
roct 10706-76* |
BCr3nc tommumuo# 5-|rpynma B, ¢ jom, 4 4 )
15 MM TpeOOBaHHEM IO II.
1.6
BCr3mnc Tommunoit no| T'OCT 10705-80%*, %) %) 2
5,5 MM rpymnma B, Ta6u. 1
BCr13nc tonmuuHOM 6- To e 6 6 )
10 MM




O0603HaYeHHS, MPUHATHIE B TA0IL. 50*:

a) ¢hacoHHBIN MPOKAT TOJIMHON /10 11 MM, a IpH COTJIACOBAHUU C U3TOTOBUTENEM - 0 20 MM ; JIMCTOBOH - BCEX
TOJIIYH;

0) TpeboBaHue MO OTpaHUYEHUIO yTiiepoHoTo dkBHuBajeHTa 1o ['OCT 27772-88 mist TonmmH cBbinie 20 MM,

B) TpeOOBaHHE TI0 OTPAHUUYCHUIO YIIiepoJHOTO dkBHBalieHTa 10 ['OCT 27772-88 myist Bcex TOIIINH;

r) mist padiona Ils, s HeoTaruMBaeMBIX 3[aHUNA W KOHCTPYKIUH, DKCIUTyaTHPYEMBIX MPU TeMIlepaType
Hapy>KHOTO BO3/yXa, IPUMEHATh IPOKAT TOIMIMHOH He Oomee 10 MMm;

1) IpH¥ TOJIIHMHE poKaTa He 6osee 11 MM omycKaeTcs IPUMEHSTh CTallb KaTeTOPHUH 3;

e) kpome omop BJI, OPY u KC;

K) IpOKaT ToJmuHO# 70 10 MM 1 ¢ yaeTom TpeboBanwmii pasz. 10;

1) kpome paiioHa Iy mi HeoTarmMBaeMBIX 3MAHUNA W KOHCTPYKIHWH, SKCILTyaTUPYEMBIX IPH TeMIlepatype
Hapy>KHOTO BO3/yXa.

3Hak "+" o3HadaeT, 4TO [AHHYIO CTajb CIEAyeT IPUMEHSTh; 3HAK
YKa3aHHOM KIMMAaTHY€CKOM paliOHe NIPUMEHSTh HE CIEAYET.

non

03Ha4YacT, YTO JAHHYIO CTajJlb B

IMIpumeganus: 1. TpebGoBanus HacTosmIed TaOJMMIBI HE PAaCIPOCTPAHAIOTCA HA CTAIbHBIE KOHCTPYKIUH
CHEINAIBHBIX COOPYXKEHHUI: MarucIpajbHBIe M TEXHOJOTHYECKHE TPYyOONPOBOIBI, pPe3epPBYaphl CIEIMAIFHOTO
HA3HA4YEHMs, KOXKYyXdM JAOMEHHBIX Ilededl M Bo3gyxoHarpeBaresied u T. m. Cramu i 3TUX KOHCTPYKIMH
ycTaHaBIMBarOTCs cooTBeTcTBY oMM U CHUIl nmm 1pyruMu HOpMaTUBHBIMU JOKYMEHTAMU.

2. Tpe©oBaHNs HACTOSAIICH TAOMIIBI PACTIPOCTPAHSIOTCS HA JTMCTOBOM MPOKAT TOIIMHOHN OT 2 MM M (DaCOHHBIH
npokat TtommmHo# oT 4 MM mo ["OCT 27772-88, copToBOii mpoKaT (KpyT, KBapar, moyioca) mo TY 14-1-3023-80,
T'OCT 380-71** (c 1990 r. TOCT 535-88) u I'OCT 19281-73*. Vka3aHHbIE KaTeTOPUH CTAJM OTHOCSTCS K IPOKATy
TONMIUHOW He MeHee 5 MM. [Ipu TommuHe MeHee 5 MM TpPHBEICHHBIC B TaONMIE CTalM MPUMEHSIOTCS 0e3
TpeOoBaHUii MO yaapHOH BI3KOCTH.

Jna xoHCTpyKUMid Bee rpym, kpome rpynisl 1 u onop BJI u OPY, Bo Bcex kimmmatuueckux paifoHax, kpome Iy,
JIOITy CKaeTCs IPUM EHATh IPOKAT TOMIUHON MeHee 5 MM u3 craim C235 no I'OCT 27772-88.

3. Kimmatnueckue pailoHBI CTpouTeNbcTBAa yctaHaBiumBaioTcs B cootBercTBUU ¢ ['OCT 16350-80 «Kimmar
CCCP. PaiioHupoBaHHE W CTATUCTUYECKHE MMapaMeTpbl KIMMATHISCKUX (PAKTOPOB IS TEXHHMUECKHUX MEIeiy.
VYka3aHHBIE B TOJIOBKE TAaOJMIBI B CKOOKaX pacdeTHBIE TeMIIepaTyphl COOTBETCTBYIOT TeMIIepaType Hapy KHOTO
BO3/yXa COOTBETCTBYIOIIEr0 paifoHa, 3a KOTOPYIO NPHUHHMAETCS CpeHAs TeMIlepaTypa HauOoJiee XOJOHOI
MISATAHEBKHU coracHo ykazanusm CHull mo cTpouTenbHOM KITMMAaTOJIOTHN U Te0PU3UKE.

4. K KOHCTPYKIHMAM, ITOABEPTAIONIMMCS HEIIOCPEACTBEHHOMY BO3ICHCTBHIO TMHAMHWYECKUX, BUOPAIIMOHHBIX
WM TIOBIDKHBIX HATPY30K, OTHOCSATCS KOHCTPYKINH OO0 WX 3JI€MEHTHI, O JIeXKaIIie pacyeTy Ha BEIHOCINBOCTb
WM PacCYUTBIBAEMBIE C yIETOM KO3 () HUITMEHTOB TMHAM HIHOCTH.

5. Tlpu COOTBETCTBYIOIIEM TEXHHKO-DKOHOMHUEeCKOM obOocHoBaHMM ctamm C345, C375, C440, C590, C590K,
16I'2A® MoryT 3aKa3bIBaThCsl KaK CTAIM TOBBINICHHON KOPPO3MOHHOW cToikocTH (¢ Mempro) - C345/1, C375/,
C440, C590/1, C590K], 16I'2AD/1.

6. [IpuMeHeHNe TepMOYIPOYHEHHOTO ¢ IIPOKATHOTO HarpeBa (hacoHHOTO mpokaTa 3 cramm C345T u C375T,
noctapsieMoro no I'OCT 27772-88 xak crans C345 u C375, He nOIyCKaeTCs B KOHCTPYKLHMAX, KOTOPbIE IPH
M3TOTOBJICHUH TI0BEPTAIOTCS METANTH3AINH W IUIACTHIECKUM AedopMamusM Ipu TeMnepatype Boimre 700 °C.

7. BecmoBHBIe TopstuenedopmupoBanHbie TpyObr mo I'OCT 8731-87 momyckaeTcst MPUMEHSTh TOJNBKO NI
3JIEMEHTOB CIIEIIHABHBIX OTIOP OOJBIINX MEPEX0I0B JMHHH 3JIEKTpOoIIepeiadi BEICOToH 6oee 60 M, I aHTEHHBIX
COOPY’KEHHH CBS3U M IPYTUX CHEIHANBHBIX COOPY KEHUH, IPH 3TOM CJICAYET IPUMEHATh MapKH CTAJH:

BO BCeX KIMMaTHueckux paiionax, kpome li, b, I u II3, mapky 20 mo I'OCT 8731-87, HO ¢ HOTIOJIHUTEIbHBIM
TpeGoBaHHUEM T10 YAaPHOH BA3KOCTH IpH TeMriepatype muHyc 20 °C ne MeHee 30 [Ix/cm? (3kre-m/cm?);

B KJMMaTHIeckux paiionax I, I u I3 - mapky 09I'2C o I'OCT 8731-87, HO ¢ HOTIOIHUTENHHBIM TpEOOBaHUEM
1O yJapHOMH BA3kocTH IIpu TemnepaTtype Munyc 40 °C ne Menee 40 JIx/cM? (4 kre-M/cM?) NpH TONIIUHE CTEHKH 10
9 MM u 35 [lx/cm? (3,5 kre-M/cM?) ipu ToymmuHe cTenku 10 MM 1 Goree.

He nomyckaetcss mpuMeHSTh OecHIOBHBIE TopsdeneOpMHUPOBAHHBIE TPYOBI, M3TOTOBICHHBIE W3 CIHTKOB,
MM EIOIIUX MAapKUPOBKY C JIMTEpoM «JI», He mpome e KOHTPOIIb Hepa3pyIIalouiMHI METOaMU.

8. K coptoBoMy mpokaty (KpyT, KBajpar, mojoca) mo TY 14-1-3023-80, TOCT 380-71* (c 1990 r. TOCT 535-88)
u 'OCT 192-73* mpeassaBISIIOTCS TaKHe ke TpeOOBaHM, Kak K (paCOHHOMY IIPOKaTy Takoit xe TommmHs! 1o I'OCT
27772-88. CootBetcTBHEe Mapok crtaneit mo TY 14-1-3023-80, TOCT 380-71*, 'OCT 19281-73* u I'OCT 19282-73*
ctamsim o ['OCT 27772-88 cienyet onpenensts o tadi. 51,0.

Tabnuma 51%*

HopmaTuBHBIE M pacyeTHbIE CONPOTHBJICHHS NP PACTSAKEHUH, CKATHU U H3rude
JIUCTOBOI0, IIMPOKOIOJIOCHOI0 YHMBEPCaIbLHOro U ¢paconnoro npokara no 'OCT 27772-
88 111 cTaNnbHBIX KOHCTPYKIMIA 31aHUI M COOpY Ke HUH



Hopmamisaoe conpotusienue?, MIla | Pacuetnoe conpotusnenne’, MIla (krc/cm?),
(xkrc/MM?), IpoKaTa npokara
TonmuHa JMCTOBOTO, JMCTOBOTO,
Craib .
npoxata', MM |IIXPOKOMOJIOCHOTO (acoHHOTO IITHPOKOMOJIOCHOTO (acoHHOTO
YHHBEPCATILHOTO YHHBEPCATLHOTO
Rw | Ru Run Rur R R. R, R
€235 |Or21020 235 (24) | 360 (37) | 235 (24) | 360 (37) | 230 (2350) | 350 (3600) | 230 (2350 | 350 (3600)
CB.201040 | 225(23)| 36037) | 225(23) | 360 37) | 220 (2250) | 350 (3600) | 220 (2250)| 350 (3600)
CB.4070 100 | 215(22)] 36037)| - - | 2102150 | 350 3600)| - -
Cs. 100 19520) | 36037)| - ; 190 (1950) | 350 3600)| - :
C245 |0Or21020 245 (25) | 370 (38) | 245 (25) | 370 (38) | 240 (2450) | 240 (2450) | 240 (2450)| 360 (3700)
Cs. 20 110 30 : - | 23504 37038 ; - | 2302350)| 360 (3700)
€255 |Or21039 255(26)| 38039) | - - | 250(2550) | 370 (3800)| - -
Or4 0 10 245 (25) | 380 (39) | 255 (26) | 380 (39) | 240 (2450) | 370 (3800) | 250 (2550)| 370 (3700)
Ce. 101020 | 245(25)| 370 38) | 245 (25) | 370 (38) | 240 (2450) | 360 (3700) | 240 (2450)| 360 (3700)
Ce.201040 | 23524 | 37038) | 235 24) | 370 38) | 230(2350) | 360 (3700) | 230 (2350)| 360 (3700)
€275 |0r2 10 10 275 (28) | 380 (39) | 275 (28) | 390 (40) | 270(2750) | 370 (3800) | 270 (2750)| 380 (3900)
Ce. 10020 | 26527)| 370 (38) | 275 (28) | 380 (39) | 260 (2650) | 360 (3700) | 270 (2750)| 370 (3800)
€285 |Or21039 285(29)| 39040)| - - | 280(2850) | 380(3900)| - -
Or4 0 10 275 (28) | 390 40) | 285 (29) | 400 (41) | 270 (2750) | 380 (3900) | 280 (2850)| 390 (4000)
Ce. 101020 | 265(27)| 380(39) | 275 (28) | 390 (40) | 260 (2650) | 370 (3800) | 270 (2750)| 380 (3900)
C345 |Or210 10 345 (35) | 490 (50) | 345 (35) | 490 (50) | 335 (3400) | 480 (4900) | 335 (3400)| 480 (4900)
Ce. 101020 | 325(33)| 470 48) | 325(33) | 470 (48) | 315 (3200) | 460 (4700) | 315 (3200)| 460 (4700)
CB.207040 | 305(31) | 460 47) | 305 31) | 460 (47) | 300 (3050) | 450 (4600) | 300 (3050)| 450 (4600)
Ce.4070 60 | 285(29) | 450 (46)| - - | 280(2850) | 440 @500)| - -
Ce.601080 | 275028)| 44045)| - - | 270 2750) | 430 (4400)| - ;
Ce.8070 160 | 265027 | 430(44)| - - | 260(2650) | 420 300)| - :
C345K |Or4 10 10 345 (35) | 470 (48) | 345 (35) | 470 (48) | 335 (3400) | 460 (4700) | 335 (3400) | 460 (4700)
C375 |Or210 10 375(38) | 510(52) | 375 (38) | 510(52) | 365 (3700) | 500 (5100) | 365 (3700)| 500 (5100)
C. 1071020 | 355(36) | 490 (50) | 355 (36) | 490 (50) | 345 (3500) | 480 (4900) | 345 (3500) | 480 (4900)
C8.207040 | 335(34) | 480(49) | 335 (34) | 480 (49) | 325 (3300) | 470 (4800) | 325 (3300)| 470 (4800)
€390 |Or4 10 50 390 (40) | 540 (55)| - ~ | 380(3850) | 530 (5400)| - ;
C390K |Or 4 10 30 390(40) | 540(55) | - | 380 (3850) | 530 (5400)| - ;
C440 |Or4 10 30 440 (45) | 590 (60) | - = | 430 4400) | 575 (5850)| - ;
Ce.300050 | 410(42)| 570(58)| - - | 400 4100) | 555(5650)| - :
C590 |Or101036 | 540(55)| 635(65)| - ~ | 515(5250) | 605 (6150)| - ;
C590K |Or 16 1040 | 540(55) | 635(65)| - ~ | 515(5250) | 605 (6150)| - ;

1. 3a ToymuHy hacoHHOTO MPOKATA ClieIyeT IPUHUMATh TOJIIMHY HOJKK (MHHAMaJIbHAasl €T0 TOJIIHHA 4 MM).

2. 3a HOpMaTHBHOE COINPOTHBICHUE MPHUHATHI HOPMATHBHBIC 3HAYCHHUS IIpejesia TeKy4eCTH M BPEMEHHOTO
conpotuBieHus mo ['OCT 27772-88.

3. 3HayeHHWs pAacUYCTHBIX CONPOTHBICHHH TOJYyYCHHl JEJICHHEM HOPMATHBHBIX COTPOTHUBICHUH Ha
K03( G HUIHECHTHl HAJIGKHOCTH TI0 MaTepHaly, ONpe/IeieHHbIC B COOTBETCTBUH € 1. 3.2*, ¢ okpyrieHueM 1o 5 MIla
(50 xrc/cm?).

I[Ipumevanue. HopMmaTHBHEIE M pACYCTHBIC CONPOTHBICHHS W3 CTAaJd MOBBIICHHONH KOPPO3MOHHOU
croiikoctn (cM. mpuMmed. 5 k 1abi. 50%) cineayer mpuHUMATh TAKMMH JKe, KaK Il COOTBETCTBYIOIINX CTajeil O0e3
ME]IH.

Tabnuma 51,a

HopmaTuBHBIe M pacueTHbIe CONPOTUBJIEHUS] NIPH PACTSAKEeHUH, CKATHU U U3rude Tpyo
JJISl CTAJILHBIX KOHCTPYKIUI 31aHUH U COOPYKe HUI

HopmatusHoe 2
Tomuuna conpomaneHue! MIla PacueTHOE conmpoTHBICHHE",
Mapxu ctamm T'OCT nim TY CTEHKH, p 5 MIla (krc/cm?)
. (krc/cMm?)
Ryn Run Ry Ru
BCr3kn, BCr3mc,| T'OCT 10705-80* Jo 10 225 (23,0) 370 (38,0) 215 (2200) 350 (3550)
BCr13cn




Mapxku ctamu

BC13nc, BCr3cn
20
16I'2A D

Tommuaa
I'oCT wm TY CTEHKH,
MM

HopmatusHoe

I'OCT 10706-76* 5-15
I'OCT 8731-87 4-36
TV 14-3-567-76 6-9

2
COHpOTI/IBJIeHI/Izel MIla Pacquﬁ;ﬁ:(();ri C/)CTII:I/I];; eHne,
(krc/cMm?)
Ryn Run R, Ry
245 (25,0) 370 (38,0) 235 (2400) 350 (3550)
245 (25,0) 410 (42,0 225 (2300) 375 (3800)
440 (45,0) 590 (60,0) 400 (4100) 535 (5450)

1. 3a HOpMaTUBHBIC CONPOTHBJICHHS MPHHATHI MUHAMAaJbHbIC 3HAYCHUS Mpejesia TCKYyYeCTH H BPEMEHHOTO
COTIPOTUBIICHUS, IPUBOAMUMBIC B TOCYIAPCTBEHHBIX OOIIECOIO3HBIX CTAHAAPTAX WM TeXHHYECKHX ycioBuid, MIla
(krc/MM?). B Tex cilydasx, KOraa 3TH 3Ha4€HHs B TOCYJApPCTBEHHBIX 0OMIECOIO3HBIX CTAHAAPTAX MM TEXHMYECKHIX
YCIOBUAX NPUBEICHBI TOJBKO B OJHON CHCTeME eIMHHI - (Krc/MMZ), HOpMaTuBHbBIE compoTtusieHus, MIla,
BBIYUCIICHBl YMHOKCHHEM COOTBETCTBYIOIIUX BeMYuH Ha 9,81 ¢ okpyrienuem 1o 5 MITa.

2. 3HayeHHs PACUYCTHBIX COINPOTHBICHUU IIOJyYEHBI ICICHHEM HOPMATHBHBIX compotupieHuid, MIla, Ha
K03} QUIHEHTHl HAJCKHOCTH 110 MaTepHaly, ONpeaesieMble B COOTBETCTBHH C 1. 3.2*, ¢ okpyriieHueM o 5 MIla;
3HAYEHMs PaCUETHBIX COIPOTHBICHHMI, Krc/cM? IOy Y€eHbI JIeJIeHHEM PacdeTHBIX CONpoTuBIeHui, MIla, na 0,0981.

[Ipumeuanue. HopmartuBHble comnpotuBieHus Tpy6 wu3 craym Mmapku 0912C nmo T['OCT 8731-87
YCTAaHABJIMBAIOTCS 110 COTNAIICHHIO CTOPOH B COOTBETCTBUH C TpeOOBAHMAMH yKa3aHHOTO CTAHIAPTA; PACUCTHEIC
COTIPOTHBJICHUS - COITIACHO T1. 3.2* HACTOSAMINX HOPM.

Tabmnuma 51,0

Mapku cranu, 3amensiemble ctagasavu o 'OCT 27772-88

Cm;x;%(;_légCT 3ameHseMasi Mapka CTaau I'OCT nm TY
C235 BCr3xmn2 I'OCT 380-71%*
BCr3xm2-1 TV 14-1-3023-80
18k I'OCT 23570-79
C245 BCr13mc6 (ymctoBoit mpokat TommuHoM 10 20 MM, ¢pacorusi -|'OCT 380-71**
10 30 Mm)
BCr3mc6-1 TV 14-1-3023-80
18mc I'OCT 23570-79
C255 BCr13cn5, BC13I'nc5, BC13nc6 (mctoBoit mpoxkat tomuunoi ¢B.|'OCT 380-71**
20 1o 40 MM, pacoHHBIH - ¢B. 30 MM)
BCr3cns-1, BC13I'mes-1 TV 14-1-3023-80
18cm, 18T'nc, 18 cn I"'OCT 23570-79
C275 BCr3mc6-2 TV 14-1-3023-89
C285 BCr3cm5-2, BC13l'c5-2 TV 14-1-3023-80
C345, C345T 0912 I'OCT 19281-73%*,
I'OCT 19282-73*
0912C,
14I'2 (JmcToBO, (haCOHHBIH MPOKAT TOMIUHOHN 10 20 MM),
15XCH/] (ysmcToBO# mpoKaT TomuuHOH 10 10 MM, acOHHBIH - FOCT 19282-73*
710 20 MM)
12I"2Crp. 1 TV 14-1-4323-88
09I 2rp. 1,
092 p. 2,
09I 2Crp. 1, TV 14-1-3023-80
142 1p. 1
(bacounsrii - 1o 20 Mm)
390 TV 14-15-146-85
BCrTnc I'OCT 14637-79*
C345K 10XH/AIT I'OCT 19281-73%*,
I'OCT 19282-73*,
TV 14-1-1217-75
C375, C375T 09I 2Crp.2 TV 14-1-3023-80
12I"2C1p. 2 TV 14-1-4323-88
142 rp. 1 (pacoHHBIH MPOKAT TOJMIIMHOM CB. 20 MM), TV 14-1-3023-80




CT&U;;;(;_I;SCT 3amMmeHseMas MapKa cTaiu I'oCT umu TY
14I'2 rp. 2 (pacoHHBIH MpOKAT TOJIIHHOH 110 20 MM)
14I"2 (pacoHHBIH U JIMCTOBOW MPOKAT TOJIIUHOM CB. 20 MM),
10I2C1,
15XCH/I (dbaconHbIii mpokaT ToamuHou ¢B. 20 MM, muctoBoi -|[TOCT 19281-73*,
cB. 10 Mm), I'OCT 19282-73*
10XCH]J] (dacoHHBIi TpoKaT 03 OrpaHUYCHHS TOJIIUHBI,
JIMCTOBOM - TOJMIMHOH 10 10 MM)
C390, C390T 14I2A D,
10I"2C1 TepMOynpOYHEHHAS, T'OCT 19282-73*
10XCH/] (31mcToBO# MpoKaT ToauHo# ¢B. 10 MM)
C390K 15ST2A®/Inc I'OCT 19282-73*
C440 16I"2A D, 18 2A Pric, T'OCT 19282-73*
15I'2CD TepMoOynpoOYHEHHAS
C590 12I"2CM D TV 14-1-1308-75
C590K 12I'H2M DA O TV 14-1-1772-76

[pumeuanusa: 1. Cramu C345 u C375 kareropuii 1, 2, 3, 4 no 'OCT 27772-88 3aMeHSIOT CTaJIM KaTeTOpUit
cootBeTcTBEHHO 6, 71 9, 12, 13 1 15 mo I'OCT 19281-73* u I'OCT 19282-73*.

2. Cramu C345K, C390, C390K, C440, C590, C590K nmo I'OCT 27772-88 3aMeHAIOT COOTBETCTBYIOLINE MapKu
ctamm kateropuii 1-15 mo TOCT 19281-73* u TOCT 19282-73*, yka3zaHHbIE B HACTOSIIIEH TabIHIIE.

3. 3amena cranei no I'OCT 27772-88 crassiMu, NOCTaBISIEMBIMU IO JAPYTHMM TOCYJAapCTBEHHBIM
00IIIECOIO3HBIM CTAHIAPTAM M TEXHUYIECKUM YCIOBHSIM, HE MIPEIyCMOTpPEHA.

Tabnuia 52%*

PacyeTHBIE CONMPOTUBJICHUA MMPOKaTa CMATHUIO TOpHeBOﬁ MOBEPXHOCTH, MECTHOMY
CMATHUHIO B IUWIHHAPUYECCKUX HIAPHUPAX, THAMETPAJTBbHOMY CKATHI0 KATKOB

Pacuetnsie conpotusienus, MIla (krc/cm?)
OMSTIIO JMaMeTPaIbHOMY CXKATHIO
KaTKOB
BpemenHOE conpoTUBICHUE 5
npoxara, MIla (krc/cM?) | TopIrieBoii MOBEPXHOCTH MECTHOMY B (mpu cBOOOHOM KacaruH B
ITHHAPHICCKAX KOHCTPYKIIHAX C
(Tpu HaTIMIUH .
mapHupax (mandax) mpu OTpaHUYEHHOHI
MpHTOHKN) IUIOTHOM KAaCaHUH IO IBIKHOCTBIO)

360 (37) 327 (3340) 164 (1660) 8 (80)

365 (37) 332(3360) 166 (1680) 8 (80)

370 (38) 336 (3460) 168 (1730) 8 (80)

380 (39) 346 (3550) 173 (1780) 9(90)

390 (40) 355 (3640) 178 (1820) 9(90)
400 (41) 364 (3720) 182 (1860) 10 (100)
430 (44) 391 (4000) 196 (2000) 10 (100)
440 (45) 400 (4090) 200 (2050) 10 (100)
450 (46) 409 (4180) 205 (2090) 10 (100)
460 (47) 418 (4270) 209 (2140) 10 (100)
470 (48) 427 (4360) 214 (2180) 11(110)
480 (49) 436 (4450) 218 (2230) 11(110)
490 (50) 445 (4550) 223 (2280) 11(110)
500 (51) 455 (4640) 228 (2320) 11(110)
510 (52) 464 (4730) 232 (2370) 12 (120)
520 (53) 473 (4820) 237 (2410) 12 (120)
530 (54) 473 (4820) 237 (2410) 12 (120)
540 (55) 482 (4910) 241 (2460) 12 (120)
570 (58) 504 (5130) 252 (2570) 13 (130)
590 (60) 522 (5310) 261 (2660) 13 (130)
635 (65) 578 (5870) 289 (2940) 14 (140)

IIpuMevaHue. 3HaYCHUS PACICTHBIX CONPOTUBICHAH MOIYYCHEI 110 (OopMysaM paszl. 3 HaCTOSIIIUX HOPM IIpH
=11




Tabnuma 53

PacyeTHbIEe CONPOTHBJICHNA OTJIMBOK M3 YIJIePOAUCTOM CTAIN

Pacuernsre conpotusienns, MIla (krc/cm2),
VYcnosHoe o
HampsoxeHHOE cocTostHIE OTIIMBOK M3 YIJISPOMCTOH CTAIN MapoK
0003HaUeHNE

15]1 25]1 35]1 45]1
PacTshkeHue, cokaTie U U3ruo R, 150 (1500) [ 180 (1800) | 210(2100) | 250 (2500)
Cnpur R 90(900) [ 110(1100) | 130(1300) | 150 (1500)
CMsTHe TOpLIeBOE MOBEPXHOCTH (MIPU HATIMIUHU R, 230(2300) | 270 (2700) | 320(3200) | 370(3700)
MIPUTOHKH)
CMmsTHE  MeCTHOE B IMJIMHAPUYECKHX| Ry 110 (1100) [ 130 (1300) 160 (1600) | 180 (1800
mapHupax (nandax) npu MIOTHOM KaCaHUU
JduameTtpanpHOoe  CXaTWe  KaTKOB  MpHU Req 6 (60) 7 (70) 8(80) 10 (100)
cBOOOJHOM KacaHMH (B KOHCTIPYKUHMSIX C
OTPAHWYCHHOH IO JBHXKHOCTBHIO)

Tabnuia 54

PacyeTHbIEe CONPOTHBJICHNS OTJIMBOK M3 CEPOro YyryHa

Pacuetnrie conpotunenus, MIla (krc/cm?), OTIMBOK 13
VYcnosHoe
HampspkenHoe cocTostHIe CepOro 9yryHa MapoK
0003HaUCHNE
C4ul15 C420 Cu25 C430
PacTshkeHHe IIEHTpaIbHOE M IPH U3rHoe R, 55 (550) 65 (650) 85 (850) 100 (1000)
CxaTue LIeHTPpaJILHOE M ITPU M3rude R. 160 (1600) 200 (2000) 230 (2300) 250 (2500)
Cnpur R 40 (400) 50 (500) 65 (650) 75 (750)
CMsTie TOpLEBOil mMOBepxHOCTH (MIPU R, 240 (2400) | 300(3000) | 340(3400) | 370 (3700)
HAJWYUH IPUTOHKHN)
[MPUIJIOXKEHMUE 2

MATEPHAJIBI JIJISI COEJUHEHU CTAJIbHBIX KOHCTPYKIIUA U X
PACUYETHBIE COITPOTUBJIEHUSA

Tabnuma 55*

MaTepua.m,l AJISl CBAPKH, COOTBETCTBYIOIIIME CTAJIN

Matepualsl ist CBApKU

B YIJIEKHCIIOM rase (1o

T"OCT 8050-85) nnu B ero

KOHl;pyHnbl . noa gmocom cMmecu ¢ apronom (mo I'OCT TOKPBITHIMH
DY B Cram 10157-79%) SfeKTpoAaMHu
KIMMAaTHYE€CKUX TUIIOB I10
paiionax Mapi TOCT 9467-
¢:mocos (1o cBapouHO# npoBosoku (mo 'OCT 75%
I'OCT 9087- 2246-70%)
81%)
2, 3 u 4 - Bo Bcex|(C235, C245, C255, AH-348-A, CB-08A, D42,
paiionax, kpome I,|C275, C285, 20, BC13kn, |AH-60 CB-08T'A 246
L, ILull; BCr3nc, BCr3cn
C345, C345T, C375, AH-47, AH-43, [CB-10HMA CB-082C 250
C375T, C390, C390T, AH-17-M,
C390K, C440, 16I'2A®, |AH-348-A'
091"2C
C345K AH-348-A Cs-08X1/IIO CB-08XT2CJIIO [250A3
1 - Bo Bcex paitonax;(C235, C245, C255, AH-348-A C-08A D42A,
2, 3 u 4 - B paiionax|C275, C285, 20, CB-08I"'A D46A
I, I, I, m 113 BCr3kn, BCr3mc, C-08I'2C
BCr3cn
C345, C345T, C375 AH-47, AH-43, |Cs-10HMA, D50A




MaTtepuasl s CBapKU
B YIJIEKHCJIOM rase (1o
Tpymmb 1o ocoM I'OCT 8050-85) i B ero o ——
COHCTDY KL B cMmecu ¢ aproaom (mo 'OCT
TPy Cram 10157-79%) SJICKIpOSAMH
KITMMaTH9eCKHX THITOB IO
pafionax Mapiu TOCT 9467-
$mocos (1o cBapoyHOoii mpoBoJokH (mo 'OCT 75%
I'OCT 9087- 2246-70%)
81%)
C375T, 091°2C AH-348-A' Cs-10I2?,
CB-08T'A?,
Cs-10T'A?
C390, C390T, C390K AH-47, Ce-10HMA, D50A
C440, 16I2AD AH-17-M, Cs-10I2?,
AH-348-A' Cs-08T'A?,
Cs-10T'A?
C345K AH-348-A Ce-08X1110 Ce-08XT2CJIIO  |D50A3
C590, C590K, AH-17-M Ce-08XH2I'MIO (Cs-10XI'2CMA, |360,
C590KILI Ce-10HMA Ce-08XI'CMA, |370
Cs-08T"2C

MeTaJUla [IBa MPU CBapKe COEJAMHEHUH 3JIEMEHTOB BCEX TOJIIIMH I KOHCTPYKUHUHU B KIIMMaTHYeCKUX paiionax Iy, I,
II; u 113 1 TommH cBbinie 32 MM - B OCTaJIbHBIX KIIMMAaTAYECKUX paioHaXx.

2. He mpumensTh B couetanuu ¢ pmocom AH-43.

3. IIpumensTh TONBKO 351eKTpo 16l Mapok 03c-18 u KII-11.

IIpumeuanus: 1. [IpoBonoka mapku CB-08X1IIO nocrasmsiercst mo TY 14-1-1148-75, mapxu Ce-08XT2C/IIO -
o TV 14-1-3665-84.

2. Ilpu cOOTBETCTBYIOIIEM TEXHHKO-’KOHOMHYECKOM OOOCHOBAHHM IS CBApPKM KOHCTPYKIHUH paspeaercs
HCIOJE30BaTh CBapOYHBIE MaTepHansl (IPOBOJIOKM, (IFOCH, 3aIIUTHBIC Ta3bl), HE yKa3aHHBIE B HACTOSIICH
Ta0mme. [Ipy HToM MexaHHYecKne CBOWCTBA MeETalUla B, BEIITOJIHIEMOTO C UXIIPUMEHEHHEM, IOJDKHBI OBITh He
HIDKE CBOICTB, 00€ecTIeYnBacMbIX IPUMEHEHHEM MaTepHaioB COTIIACHO HACTOSIIEH Tabmie.

Tabnuia 56

HOpMaTI/IBHI)Ie U PpaCY€THBIC CONMPOTUBJICHUA ME€TaJlJIa NIBOB CBAPHLIX COeIMHEHHI ¢
YIJIOBBIMH IIBAMU

CBapoy4HbIe MaTepHAaIIbI Ruun, MIla R.;, MIla
T sekTpoaa (mo OCT 9467-75) MapKa IPOBOJIOKU (xkrc/cM?) (xkrc/cm?)
D42, 342A Cg-08, CB-08A 410 (4200) 180 (1800)
346, 346A CB-08T' A 450 (4600) 200 (2000)
350, 950A Ce-10I'A, Cs-081"2C, Cg-08I"2ClI, ITI1-AH8,|490 (5000) 215 (2200)
II1-AH3
260 CB-08I'2C*, CB-08I"2CLI*, 590 (6000) 240 (2450)
Ce-10HMA, Cg-10I"2
370 Ce-10XI'"2CMA, Cs-08XH2I'MIO 685 (7000) 280 (2850)
285 - 835 (8500) 340 (3450)

* TonbKO Ui IMIBOB C KAaTeTOM kr < 8 MM B KOHCTPYKIHSAX M3 CTaIU ¢ mpezaenoM tekyudectu 440 MITa (4500
kre/cM?) u 6oree.

Tabnuua 57*

TpeGoBaHus K 00JTAM NPH PA3JINYHBIX YCJIOBUSAX UX IIPUM e HE HUSI

YcioBus NpUMeHEeHHS | Texnonornueckue tpedosanus no 'OCT 1759.4-87 |




o KJacc IIOI'[OIIHI/ITGHLHBIS MapKi cTam
KIIMM aTHYeCKUI paiioH ycnoBust paboThl 0OJITOB TOYHOCTH BUJIBI HCIIBITAHUIN
(tabu. 1) (ta61. 10) Oourros
B KOHCTPYKIHMSIX, HE PACCYNTHIBAEMBIX HA BBIHOCJIUBOCTH
Bce paiionsl, kpome I, I, Il|Pactspkenue umm cpes 4.6; 5.6 Ios. 1 ITo Tabm. 1
n [%* 4.8;58 To xe To xe
6.6 To xe 35
8.8 - 35X; 38XA
10.9 - 40X
I, L, I u 1I3 PacTsokenue nm cpes 4.6;5.6 Ilo3. 1u4 IIo Tabm. 1
438;5.8 Ilo3. 1 To xe
8.8 Ilo3.3u7 35X; 38XA
Cpes 4.8;5.8 Io3.1 Mo Tabm. 1
8.8 - 35X; 38XA
10.9 - 40X
B KOHCTPYKIMSX, HE pAcCYNTHIBAEMBIX HA BBIHOCJIUBOCTH
Bce paiionsl, kpome i, I, Il|Pactsxkenue uimm cpes 4.6;5.6 Tlo3. 1u4 TIo Tabi. 1
u I3%* 6.6 To xe 35
8.8 - 35X; 38XA
Cpe3s 4.8; 5.8 Io3.1 Mo Tabum. 1
L, 1L u Il Pactsxkenue wmm cpes 4.6; 5.6 ITo3. 1u 4 ITo Tabm. 1
8.8 IMo3.3mu 7 35X; 38XA
Cpes 4.8; 5.8 Io3.1 ITo Tabm. 1
8.8 - 35X; 38XA
L PacTskeHne nimm cpes 8.8 Io3.3u7 35X; 38XA
Cpes 4.6;5.6 Ilo3. 1u4 IIo a0 1
4.8%; 5.8*% Ios. 1 To xe
8.8 - 35X; 38XA

** A Taroke I KOHCTPYKUHWH, BO3BOJMMBIX B KIIMMaTH4eckuX paiionax Ii, I, II; u II3, Ho skcruyatnpyeMbIx B
OTAIlIMBAEMbIX [IOM EILEHUSX.

IIpumeuanus: 1. Bo Bcex kimMaTnueckux pailonax, kpome Ii, I, I u I3 B HepacueTHbIX cOeAMHEHUAX
JIOTTy CKaeTCsl IPUMEHATh OOMTHI ¢ moarojoBkoM kimacca TogHoctd C n B mo 'OCT 15590-70* u I'OCT 7795-70 6e3
JIOTIOJHUTEIEHBIX BHJIOB HCIIBITAHHUHN, TIPETy CMOTPEHHBIX B HACTOSIIEH Ta0JmIIe.

2. Ipwu 3aka3e 60aTOB KiIaccoB mpouHocTH 6.6; 8.8; 10.9 mo TOCT 1759.4-87* criienyeTt yka3bIiBaTh MapKH CTAJIH.

3. IIpm 3akaze 6onTOB KiaccoB mpoyHocTH 4.8 u 5.8 HE0OX0MMO yKa3bIBaTh, YTO MPUMEHEHHE aBTOMAaTHON

CTaJI1 HE NOITy CKaCTCs.

4. Beicoxompounsie 60utsl mo I'OCT 22356-77* u3 cramm mapkn 40X «cenekt» 6e3 perympyeMoro HaTsHKESHHS

MIPUMEHSAIOTCS B TeX K€ KOHCTPYKIIHAX, IT0 U OOJTHI Kiacca mpoyHoctr 10.9.

Tabnuia 58*

PacueTHbIe CONPOTUBJIEHUSI Cpe3y M PACTSKE HUIO 00JITOB

Hanpsioxennoe| VYcnoBaoe PacuetHoe conpotusnenue, MIla (krc/cm?), 601ToB Knacca

COCTOSIHHE |0003HaYeHHUE 4.6 4.8 5.6 5.8 6.6 8.8 10.9
Cpes Rps 150 (1500) | 160 (1600) | 190 (1900) | 200 (2000) | 230 (2300) | 320 (3200) | 400 (4000)
PacTsxenue Ree 170 (1700) | 160 (1600) | 210 (2100) | 200 (2000) | 250 (2500) | 400 (4000) | 500 (5000)

IIpumeyanue. B Tabmuue ykazaHbl 3HAUEHHUS PACUETHBIX CONMPOTHUBICHUH sl 0AHOOOITOBBIX COEIMHEHHIA,
BBIYUCIIEHHBIE 110 POPMyJIaM pasjl. 3 HACTOSUIMX HOPM ¢ OKpyIieHueM 110 5 MTTa (50 kre/cm?).

Tabmnuima 59*
PacueTHBIE COMPOTHBIIEHHSI CMSITHIO DJIEMEHTOB, COETHHSIEMBIX 00JITAMHI

BpemeHHOE conpoTuBIIcHUE

COCMHSAEMBIX dJiIeMeHTOB, MIla

cTaJm

COEIMHSAEMBIX O0JITAMH

Pacuetnsle conpotusnenus, MIIa (krc/cM?), CMATHIO 3J1EMEHTOB,




(xrc/cm?) KiaccoB TouHOCTH B 11 C, BBICOKOTIPOYHBIX
KJ1acca TOUHOCTH A
0e3 peryImpyeMoro HaTsHKSHUS
360 (37) 475 (4800) 430 (4350)
365 (37) 485 (4900) 440 (4450)
370 (38) 495 (5100) 450 (4600)
380 (39) 515 (5300) 465 (4800)
390 (40) 535 (5500) 485 (5000)
400 (41) 560 (5750) 505 (5200)
430 (44) 625 (6400) 565 (5800)
440 (45) 650 (6650) 585 (6000)
450 (46) 675 (6900) 605 (6200)
460 (47) 695 (7150) 625 (6400)
470 (48) 720 (7350) 645 (6600)
480 (49) 745 (7600) 670 (6850)
490 (50) 770 (7850) 690 (7050)
500 (51) 795 (8150) 710 (7250)
510 (52) 825 (8400) 735 (7500)
520 (53) 850 (8650) 760 (7750)
530 (54) 875 (8950) 780 (7950)
540 (55) 905 (9200) 805 (8200)
570 (58) 990 (10050) 880 (8950)
590 (60) 1045 (10 600) 930 (9450)

I[TpuMedyanue. 3Ha4YCHUI PACUCTHBIX CONPOTHBIICHUI ITOTYyYEHBI 110 GOopMysaM pasll. 3 HACTOSIIUX HOPM
¢ okpyrienuem 1o 5 MIla (50 krc/cm?).

Tabnuma 60*

PacueTHBIE CONMPOTUBJICHUA PACTHKC HUIO q)yHIIaMeHTHbIX 00TOB

Pacuetnble conpotusnenus, MIla (krc/cm?), 60ITOB U3 CTAIM MAPOK
Jame1p Gouron, [ TOCT 380-71%* (c
MM 1090 r. FOCT 535.55) 09T'2C 1o TOCT 19281-73* | 10I2C1 o TOCT 19281-73*

12, 16, 20 185 (1900) 235 (2400) 240 (2450)

24,30 185 (1900) 230 (2350) 235 (2400)

36, 42, 48, 56 185 (1900) 225 (2300) 225 (2300)

64, 72, 80 185 (1900) 220 (2250) 215 (2200)

90, 100 185 (1900) 215 (2200) 215 (2200)

110, 125, 140 185 (1900) 215 (2200) ]

Ipumeuanue. 3HAYCHUS PACUCTHBIX COMPOTHBICHHHN MOIyYeHbI M0 GOpMyaM pasa. 3 HACTOSIIMX HOPM ¢
oxpyryieaueM 10 5 MITa (50 krc/cm?).

Tabnuma 61%*

Mexanu4yeckue cBOCTBA BbICOKONPOYHbIX 00.1T0B 10 I'OCT 22356-77*

HomuHansHEIH tnaMeTp pe3n0s! Mapxa cram o TOCT 4543-71% Haumensbuiee COl'[pO'H/IBJ;eHI/Ie Riun, H/mm?
d, MM (xkrc/MM?)
40X «cenexkm 1100 (110)
Or 160 27 30X3M®, 30X2HM DA 1350 (135)
30 40X «cenexn» 950 (95)
30X3M D, 35X2A D 1200 (120)
36 40X «cenexkm 750 (75)
30X3M D 1100 (110)
£ 40X «cenexkm 650 (65)
30X3M D 1100 (110)
43 40X «ceneKk 600 (60)
30X3M D 900 (90)

Tabnuma 62*
ILnomaau ceuenusn 6oaroB corjiacao CT CIB 180-75, CT C3B 181-75 u CT CIB 182-75




d, Mmm 16 18* 20 22% 24 27* 30 36 42 48
Ap, cM? 2,01 2,54 3,14 3,80 4,52 5,72 7,06 10,17 13,85 18,09
Abpn, cM? 1,57 1,92 2,45 3,03 3,52 4,59 5,60 8,16 11,20 14,72

* Borel YKa3aHHBIX JUAMETPOB MMPHUMCHATb HC pPCKOMCHIY CTCH.

[MPMJIOXXEHUE 3
OUMBNUYECKUE XAPAKTEPUCTUKU MATEPUAJIOB
Tabnuuma 63

du3znvecKkue XAPAKTEPUCTUKHU MATECPHAIOB 1JISl CTAJABHBIX KOHCTPYKIII/Iﬁ

XapakTepucTiKa 3Ha4yeHUs
IInotHOCTH P, KI/M™:
MpOoKaTa U CTAILHBIX OTIIMBOK 7850
OTJIMBOK U3 UyTYHa 7200
Kos¢uuuent mueiinoro pacmupenus a, °C! 0,12-10"
Moy ynpyroctu £, MIa (krc/cm?):
IPOKATHOM CTAJIM U CTATIbHBIX OTIMBOK 2,06-10° (2,1-10%)
OTIIMBOK M3 YyTyHa MapoK:
CUis 0,83-10° (0,85-10°)
CY20, CY25, CU30 0,98-10° (1,0-10°)
MYYKOB U MpsAEH MapawiebHbIX IPOBOJIOK 1,96-10° (2,0-10°)
KaHATOB CTAJbHbIX:
CIIUPAJILHBIX M 3aKPBITHIX HECYILIUX 1,67-10° (1,7-10°)
NBOIHOI CBUBKI 1,47-10° (1,5-10%)
JIBOMHO CBUBKM C HEM €TAJUTMYECKUM CEPACYHUKOM 1,27-10° (1,3-10%)
MoyJib ciBHra MpOKaTHOM CTANM M CTaIbHEIX 0WIMBOK G, MITa (krc/cm?) 0,78-10° (0,81-10%)
Koad punment nonepeunoit gepopmanuu (Ilyaccona) v 0,3

IIpumeuanue. 3Ha4eHNUS MOMYJSI YIPYTOCTH JaHBI U KAHATOB, MPEIBAPUTEILHO BBITAHYTHIX yCHINEM HE
Menee 60 % pa3pbIBHOTO yCHIMSA U1 KaHATA B IETIOM.

Tabnuma 64
Du3uyecKre XapaKTepPUCTUKH IPOBOAOB M NPOBOJIOKHU
Moy Koa(i)(bfmneHT
Mapka 1 HOMUHAIIBHOE JIMHENHOTO
HaumenoBaHue MaTepuanoB ceqeHme. MM yupyroctu E, acmmpenms o. °C-
’ MITa (kre/em?) [P p | ’
Amomunuessie mposoa 1o [OCT 839-80*E A, AKII; 16-800 0,630-10° 0,23-10*
(0,642:10%
Menusie mpoBoa o 'OCT 839-80*E M; 4-800 1,300-10° 0,17-10*
(1,326:10%
CraneamomuneBbie poBoa o [OCT 839-80*E| AC, ACK; ACKII, ACKC
IIPU OTHOIIEHHUH TUIOMIAJICH AFOMHUHHUS K CTAJH,
paBHOM:
6-6,25 10 u 6onee 0,825-10° 0,192:10*
(0,841-10%
0,65 95 1,460-10° 0,139-10*
(1,489:10%
4,29-4,39 120 u 6onee 0,890-10° 0,183-10*
(0,907-10%
7,71-8,04 150 u 6onee 0,770-10° 0,198-10*
(0,785-10%
1,46 185 u 6onee 1,140-10° 0,155-10*
(1,163:10%
12,22 330 0,665-10° 0,212:10*
(0,678-10%




Kosd pumment
Mapka 1 HOMUHAJIbHOE Moy JIMHEHHOTO
HaumenoBanue matepuanon ceuenme. M’ yrpyrocti E, AcIpenus o °C-
’ MIla (krc/cm?) P P ) ’
18,2-18,5 400 u 500 0,665-10° 0,212-10*
(0,678-10%
bumeranmiueckas crasemenHass MPOBOJIOKA IO BCM 1
I'OCT 3822-79* muameTpoMm, MM:
1,6-4 2,0-12,5 1,870-10° 0,127-10*
(1,906-10%
6 28,2 1,900-10° 0,124-10*
(1,937-10%

IIlpumMedyanue. 3HAUCHHE MAcCChl MPOBOJOB M MpoBoJioku cienyeT npuHuMath mo ['OCT 839-80*E u
I'OCT 3822-79*.

[TPVJIOXEHUE 4*

KO ®OUIUEHTHI YCJIOBUMN PABOTHI JJISI PACTSIHY TOI'O OJJMHOYHOI'O
YT'OJIKA, MTPUKPEIIIEM OI'O OJTHOM MOJIKOM FOJITAMUA

Koa(uiment ycnouii paboThl . mpu pacueTe Ha MPOYHOCTh cedeHui mo gopmyne (6) B
MecTax KpeIUIEHHsI 3JEMEHTOB U3 OJWHOYHBIX YTOJKOB, MPHUKPEIUISIEMBIX OJHOM MOJIKON
OosiTamM#, TIOCTaBJICHHBIMHU B OJIUH PSII, TPH PACCTOSIHUSIX BJIOJb YCHIIUAS OT Kpasi SJIEMEHTa JI0
LEHTpa OMMKalIero oTBepCTUst @ = 2d M Mexay LeHTpaMHu oTBepcTuit b > 2d (3aech d -
JMaMeTp OTBEpCTHsA JUIs 00JITa) ¢ mpejeaoM Tekydectd 10 380 MITa (3900 xrc/cm?) crnemyer
OTIpeNIeNATh 10 GopMyie

nl

Yy_ =y + s

A, , (164)*
rae A, - IIouR@Ab CEYCHHS YIOJIKa HETTO;
A, - TLTOIAh YaCTH CEUCHUS TTPUKPEIIIAEMON MOJIKHA YIOJIKa MEXTy KpaeM OTBEPCTHS H
epoM;
a1 1 Q; - KOOQPUIIHEHTHI, ompenesieMbie IO Ta0J. 65 MPHU PacCTOSHUAX OT OCH YCTaHOBKH
6ontoB 10 oOymka yronka He meHee 0,50 u mo mepa He menee 1,2d (3mech b -
IMPUHA TTOJIKK YroJka, d - JuaMeTp OTBEPCTHUs JIs 00JITa).

Tabnuma 65
Koo uuuent 3HauCHUS 1 U o TIPU KOJIMIECTBE OOJITOB B PsiIy
2 3 4 5
o 1,82 1,49 1,20 0,87
22 0,195 0,37 0,48 0,61

[lpu BbIYHCeHUn 3HaYeHUU A,, A, ¥ d cienyeT y4UThIBaTh MOJOKUTEIbHBIN TOMYCK Ha
JaMeTp OTBEPCTUA d.

st 0omHOOOATOBBIX COCTUHEHHUI TPH PACCTOSHUM BIOJb YCHIIMSI OT Kpas dJIEMEHTa 0
nerTpa 6onrta 2d > a > 1,35d xoadduiinenT ycnoBuit padbotel 7. B (opmyne (6) ciaemyer
OIIpeNeNATh 1o GopMyie

A
y_o = ,8[1,74 ol 4 0,05]
A, , (165)
rne f=1npua=2d; f=0,85nupua=1,5dun f=0,65n0pu a=1,35d.
KoadduuueHnTs yciioBuid paboThl ). YCTAHOBICHHBIC B HACTOSIIIEM MPHUJIOKEHUU U B 03.
5 Tabn. 6*, OMTHOBPEMEHHO HE YIUTHIBAOTCSI.




IMTPUJIOKEHME 5

KOO ®UIMEHTHBI JJI1 PACYETA HA ITPOYHOCTDH 3JIEMEHTOB CTAJIBHBIX
KOHCTPYKIIA C YYETOM PA3BUTHSA INTACTUHYECKHUX JTE®OPM AU

Tabnuua 66
Tun 4, 3HaueHus K03 () PpUnrIeHTOB
Cxema ceuenns nnpu M, =
CEUYEHHUS A, c(cx) Cy 0%
0,25 1,19
0,5 1,12
1,0 1,07
1 147 15
2,0 1,04
0,5 1,40
YA 1,0 128
[ S—— IS ¥
2 /_ 1,47 2,0
T~ 2.0 1,18
Ay 'y 0,54
F ;;l,r 0,25 1,19 1,07
0,5 1,12 1,12
3 x_ _x 1,0 1,07 1,19 L5
/ \A,, 2,0 1,04 1,26
0,54, | ¥
y Ay 0,5 1,40 1,12
/ 1,0 1,28 1,20
X X
4 - 2,0
- 1 054, 2,0 1,18 1,31
0,254, | y
a) 6)
v g 2,0
X X a) 2,
5 147 147 630
y y
0,25 1,04
0,5 1,07
6 1.0 147 112 3.0
2,0 1,19
7 - 1,26 1,26 1.5
a)3,0
8 - 1,60 1,47 5 10
0,5 1,07 a) 3,0
9 : 1,60 : ’
1,0 ’ 1,12 6) 1,0




3HaueHus ko> PpHUIEeHTOB
Tun 4, G Pun
CxeMa ceueHus n pu M, =
CCYCHUA A, c(cx) Cy 0*
2,0 1,19

IIpumeuanue. Ilpu ompeneneHun Ko3(GQHUIUCHTOB IS NPOMEKYTOUYHBIX 3HaYeHHU A/A, NOMycKaeTcs

JIMHEeHHas HUHTCPIIOALUA.

ITPUJIOKEHUE 6

KO3 ®P®UIUEHTHI 1151 PACYUETA HA YCTOMYUBOCTH HIEHTPAJILHO-,
BHEHEHTPEHHO-CXATBIX U CKATO-U3T'NBAEMbIX 9JIEMEHTOB

OIIPEJEJIEHME KO ®OUIIMEHTOB PACUETHOM JIJTMHBI KOJIOHH
OpHocTyneH4YaTble KOJIOHHBI

Koadduiimentsl pacueTHONM ATUHBI £ AT HUKHETO YJacTKa OJJHOCTYIIEHYATOW KOJIOHHBI
J,l
n =220

']1 12 U  BCIMYHMHBI

CJICOAYCT MTpPUHUMATL B 3aBUCUMOCTH OT OTHOIICHMHA

12 Jl
o =— /—
LNJ B (tme Ji, Ja, I, [, - MOMEHTBI UHEPIIUU CEYCHHUI U JUIMHBI COOTBETCTBEHHO
ﬂ:ﬂ+gj
FZ

HUKHETO M BEPXHETO Y4acTKOB KOJIOHHBI (puc. 24) u

‘e

b A Fll Jo

\ A
A

I
Ji

Y

L

Puc. 24. Cxema oHOCTyII€HYATON KOJIOHHBI

IIpH BEPXHEM KOHIIE, CBOOOIHOM OT BCSKUX 3aKpeIIeHU, - o Ttabm. 67,
IIPU BEpXHEM KOHIIE, 3aKPEINICHHOM OT TOBOPOTA, U TPH BO3MOXKHOCTH €0 CBOOOJIHOTO

CMeEIIEHHUA - 10 Ta0i. 68.



Tabnuma 67

Ko3¢ puuueHTHI pacye THOM AJIMHBI 41 AJIS1 OAHOCTYIIEHYATHIX KOJIOHH C BEPXHUM CBOOOAHBIM KOHIIOM

PacueTnas o Koad punmenTst o ipu
cxema 1 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0 2,5 5,0 10,0 | 20,0

0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 20 | 20
02| 20 201 | 2,02 | 2,03 | 2,04 [ 205 | 206 | 2,06 | 2,07 | 2,08 [ 209 | 2,10 | 2,12 | 2,14 | 2,15 | 2,17 | 221 | 2,40 | 2,76 | 3,38
04 | 20 2,04 | 2,08 | 2,11 | 2,13 | 2,18 | 221 225 | 228 | 232 | 235 | 242 | 248 | 2,54 | 2,60 | 2,66 | 2,80 - - -
Fi 0,6 | 20 2,11 | 220 [ 228 | 236 | 244 | 252 [ 259 | 266 | 273 | 280 | 293 | 3,05 | 3,17 | 3,28 | 3,39 - - - -
08| 20 225 | 242 | 256 | 2,770 | 283 | 296 | 3,07 | 3,17 | 3,27 | 3,36 | 3,55 | 3,74 - - - - - - -
Lo | 20 250 | 2,73 | 294 | 3,13 | 329 | 344 | 3,59 | 3,74 | 3,87 | 4,00 - - - - - - - - -
5| 3,0 343 | 3,77 | 407 | 435 | 4,61 | 486 | 505 - - - - - - - - - - - -
20| 40 444 | 490 | 529 | 567 | 6,03 - - - - - - - - - - - - - -
251 50 555 | 6,08 | 656 | 7,00 - - - - - - - - - - - - - - -
301 60 6,65 | 725 | 7,82 - - - - - - - - - - - - - - - -

F

F +FZT

Tadonuma 68

KOC)(b(l)I/IIII/IeHTbI pacquHOii AJIUHBIL 41 JJId OJHOCTYIIEHIATBbIX KOJIOHH ¢ BEPXHUM KOHIOM, 3aKPEIVIEHHBIM TOJBKO OT IIOBOPOTa

Pacuetnas o Koad dhunmenTs! o ipu
cxemMa ' 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0 2,5 5,0 10,0 | 20,0
+F 0 20 | 1,92 | 1,86 | 1,80 | 1,76 | 1,70 | 1,67 | 1,64 | 1,60 | 1,57 | 1,55 | 1,50 | 146 | 143 | 1,40 | 1,37 | 1,32 | 1,18 | 1,10 | 1,05

s’ | 0,21 2,0 1,93 | 1,87 | 1,82 | 1,76 | 1,71 1,8 | 1,64 | 1,62 | 1,59 | 1,56 | 1,52 | 1,48 | 1,45 | 141 1,39 | 1,33 1,20 | 1,11 -
04 [ 20 1,94 | 1,88 | 1,83 L77 | 1,75 L72 | L9 | Le6 | 1,62 | 1,61 | 1,57 | 1,53 1,50 | 1,48 [ 1,45 | 1,40 - - -
0,6 | 20 1,95 1,91 | 1,86 | 1,83 L79 | 1,77 | L76 | 1,72 | 1,71 1,69 | 1,66 | 1,63 1,61 1,59 - - - - -
081 20 1,97 | 194 | 1,92 | 190 | 1,88 | 1,87 | 1,86 | 1,85 1,83 1,82 [ 1,80 | 1,79 - - - - - - -
L0 20 | 200 | 200 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 [ 2,00 [ 2,00 [ 2,00 - - - - - - - - -
L5 20 | 212 | 225 | 233 | 238 | 243 | 248 | 2,52 - - - - - - - - - - - -
20 20 | 245 | 266 | 2,81 | 2,91 | 3,00 - - - - - - - - - - - - - -
25 25 | 294 | 3,17 | 334 | 3,50 - - - - - - - - - - - - - - -
30| 3,0 | 343 | 3,70 | 393 | 4,12 - - - - - - - - - - - - - - -

F

F1 +Fz

—




[Ipy HENOABMIKHOM BEPXHEM KOHIE, IIAPHUPHO-ONEPTOM WA 3aKPENJICHHOM OT
MOBOPOTA, 3HAUEHUS KOO(PPUIIMEHTA £ ISl HUXKHETO YyJ4acTKa KOJIOHHBI CIEIYEeT ONPENeNiTh

o opmyre

s + pi (B —1)
V] : (166)

Ay =

TI€ L2 - KOOQPUIIMEHT pacueTHON UTMHBI HI)KHETO ydacTka rnpu F = 0;
M1 - KOO(pUIIMEeHT pacueTHON IJTMHBI HHKHETO ydacTka pu F, = 0.
3HaueHus KO3(PPUIIMEHTOB L7 U L4 CIelyeT TPUHUMATD!
MpU MAPHUPHO-OIMEPTOM BEPXHEM KOHIIE - 11O TadJI. 69;
IpH HETIOABMKHOM BEPXHEM KOHIIE, 3aKPEIIJICHHOM OT IIOBOPOTAa, - 1o Tabi. 70.



Tabnuma 69

Koy puuueHTHI pacue THOM JJIMHBI L1 U L1z VIS OAHOCTYNEHYATHIX KOJIOHH € HeMOABHKHBIM HIAPHUPHO-0NIE PTHIM Be PXHUM KOHIIOM

PacueTnas J> Koad durmenTst pno 1 g1 ipu /1
cxeMa Ty o0 | 02 | o3 | 04 [ o5 | o6 [ 07 | 08 0,9 10 | 12 [ 14 ] 16 | 18 2,0
Kospuumenrst fi,
0,04 1,02 1,84 2,25 2,59 2,85 3,08 3,24 3,42 3,70 4,00 4,55 5,25 5,80 6,55 7,20
* 3] 0,06 0,91 1,47 1,93 2,26 2,57 2,74 2,90 3,05 3,24 3,45 3,88 4,43 4,90 5,43 5,94
hx 0,08 0,86 1,31 1,73 2,05 2,31 2,49 2,68 2,85 3,00 3,14 3,53 3,93 4,37 4,85 5,28
X ) 0,1 0,83 1,21 1,57 1,95 2,14 2,33 2,46 2,60 2,76 291 3,28 3,61 4,03 4,43 4,85
) Ji 0,2 0,79 0,98 1,23 1,46 1,67 1,85 2,02 2,15 2,28 2,40 2,67 2,88 3,11 3,42 3,71
! 0,3 0,78 0,90 1,09 1,27 1,44 1,60 1,74 1,86 1,98 2,11 2,35 2,51 2,76 2,99 3,25
0,4 0,78 0,88 1,02 1,17 1,32 1,45 1,58 1,69 1,81 1,92 2,14 2,31 2,51 2,68 2,88
? F 0,5 0,78 0,86 0,99 1,10 1,22 1,35 1,47 1,57 1,67 1,76 1,96 2,15 2,34 2,50 2,76
1,0 0,78 0,85 0,92 0,99 1,06 1,13 1,20 1,27 1,34 1,41 1,54 1,68 1,82 1,97 2,1
Koagdpumenrn! g1
0,04 0,67 0,67 0,83 1,25 1,43 1,55 1,65 1,70 1,75 1,78 1,84 1,87 1,88 1,90 1,92
o 0,06 0,67 0,67 0,81 1,07 1,27 1,41 1,51 1,60 1,64 1,70 1,78 1,82 1,84 1,87 1,88
h :; ﬂ—lﬁ 0,08 0,67 0,67 0,75 0,98 1,19 1,32 1,43 1,51 1,58 1,63 1,72 1,77 1,81 1,82 1,84
£ 0,1 0,67 0,67 0,73 0,93 1,11 1,25 1,36 1,45 1,52 1,57 1,66 1,72 1,77 1,80 1,82
h 51 0,2 0,67 0,67 0,69 0,75 0,89 1,02 1,12 1,21 1,29 1,36 1,46 1,54 1,60 1,65 1,69
Y : 0,3 0,67 0,67 0,67 0,71 0,80 0,90 0,99 1,08 1,15 1,22 1,33 1,41 1,48 1,54 1,59
0,4 0,67 0,67 0,67 0,69 0,75 0,84 0,92 1,00 1,07 1,13 1,24 1,33 1,40 1,47 1,51
T 0,5 0,67 0,67 0,67 0,69 0,73 0,81 0,87 0,94 1,01 1,07 1,17 1,26 1,33 1,39 1,44
1,0 0,67 0,67 0,67 0,68 0,71 0,74 0,78 0,82 0,87 0,91 0,99 1,07 1,13 1,19 1,24
Tab6numa 70
PacueTnas J> Koad bunmenTst > v a1 ipu /1,
cxema Ty 0,1 02 03 04 05 | o6 | 07 | o8 | 09 | 10 1.2 14 16 | 18 | 20
Koa g punments! p12
1) 0,04 0,78 1,02 1,53 1,73 2,01 2,21 2,38 2,54 2,65 2,85 3,24 3,70 4,20 4,76 5,23
L% 0,06 0,70 0,86 1,23 1,47 1,73 1,93 2,08 2,23 2,38 2,49 2,81 3,17 3,50 3,92 4,30
7}[ b 0,08 0,68 0,79 1,05 1,31 1,54 1,74 1,91 2,05 2,20 2,31 2,55 2,80 3,11 3,45 3,73
I I 0,1 0,67 0,76 1,00 1,20 1,42 1,61 1,78 1,92 2,04 2,20 2,40 2,60 2,86 3,18 3,41




PacueTnas J> KoaddurmenTst pno u g1 mpu L/l
cxeMa Ty 0,1 02 03 04 05 | o6 | 07 | o8 | 09 1,0 1.2 14 1,6 1,8 2,0
Kospuumenrst fi,
0,2 0,64 0,70 0,79 0,93 1,07 1,23 1,41 1,50 1,60 1,72 1,92 2,11 2,28 2,45 2,64
0,3 0,62 0,68 0,74 0,85 0,95 1,06 1,18 1,28 1,39 1,48 1,67 1,82 1,96 2,12 2,20
0,4 0,60 0,66 0,71 0,78 0,87 0,99 1,07 1,16 1,26 1,34 1,50 1,65 1,79 1,94 2,08
0,5 0,59 0,65 0,70 0,77 0,82 0,93 0,99 1,08 1,17 1,23 1,39 1,53 1,66 1,76 1,92
1,0 0,55 0,60 0,65 0,70 0,75 0,80 0,85 0,90 0,95 1,00 1,10 1,20 1,30 1,40 1,50
Ko3pdpnments! pi
0,04 0,66 0,68 0,75 0,94 1,08 1,24 1,37 1,47 1,55 1,64 1,72 1,78 1,81 1,85 1,89
0,06 0,65 0,67 0,68 0,76 0,94 1,10 1,25 1,35 1,44 1,50 1,61 1,69 1,74 1,79 1,82
h 1t 0,08 0,64 0,66 0,67 0,68 0,84 1,00 1,12 1,25 1,34 1,41 1,53 1,62 1,68 1,75 1,79
IR 0,1 0,64 0,65 0,65 0,65 0,78 0,92 1,05 1,15 1,25 1,33 1,45 1,55 1,62 1,68 1,71
I F 0,2 0,62 0,64 0,65 0,65 0,66 0,73 0,83 0,92 1,01 1,09 1,23 1,33 1,41 1,48 1,54
v\ 0,3 0,60 0,63 0,64 0,65 0,66 0,67 0,73 0,81 0,89 0,94 1,09 1,20 1,28 1,35 1,41
Y 0,4 0,58 0,63 0,63 0,64 0,64 0,66 0,68 0,75 0,82 0,88 1,01 1,10 1,19 1,26 1,32
1 F 0,5 0,57 0,61 0,63 0,64 0,64 0,65 0,68 0,72 0,77 0,83 0,94 1,04 1,12 1,19 1,25
1,0 0,55 0,58 0,60 0,61 0,62 0,63 0,65 0,67 0,70 0,73 0,80 0,88 0,93 1,01 1,05




Koadprnmentsr pacueTHo#l UIMHBI f6 IS BEPXHEIO Y4acTKa KOJIOHHBI BO BCEX CITydasix
CIIeIyeT OIpPeaensTh o Gopmyre

o = ,ul/al <3. (167)
I[ByXCTyl'[eH‘laTble KOJIOHHBI

Koaddunnentsl pacueTHON JUIMHBI 4 A HUKHETO Y4acTKa JABYXCTYIEHUYATON KOJIOHHBI
(puc. 25) mpu ycIOBHSX 3aKpeIUICHHUs] BEPXHETO KOHIIA, MPUBEICHHBIX B Ta0n. 71, ciuemyer
ompenensaTh mo gopmyse

iy = \//81/1311 +(/82,U312 +/1313X1+52)2 S/ im
1+ G+ 5> (168)

5

T Lnis M2 M3 - KOIPOUIIMEHTHI, onipeaensieMbie mo 1aba. 71 Kak ajis OJHOCTYIEHYAThIX
KOJIOHH TI0 cxeMaM puc. 26; 1 = F\/Fy; fr = Fy/F3; 6, = b/l;
F\, F,, F3- 1OpononbHbIe CHJIbI, NPUIIOKEHHBIE COOTBETCTBEHHO B  MECTax
00pa3oBaHMs CTYIIEHEH U K BEPXy KOJIOHHBI;

I

A

13 le J3
A 4

A

L |F Jo
vy

A

11 J1
\ 4

Puc. 25. Cxema nByxcTyneH4YaToON KOJIOHHBI

Jim - CpC€AHCC 3HAYCHHUC MOMCHTAa HWHCPUOUU I YHAaCTKOB 11 u lz, onpeneﬂﬂeMoﬁ Io

dopmyre
L+1 . (169)
Jom - CpelHee 3HaYyeHHEe MOMEHTa WHEpIUU Uil y4acTKoB L u L, ompexaernsieMoe IO
dopmyre
L +1 . (170)

Ji, S, Js u b, b, 5 - MOMEHTH MHEPIHU CCUYCHHUH ¥ JTUHBI COOTBETCTBEHHO HUKHETO,
CPEIHETO U BEPXHEr0 y9aCTKOB KOJIOHHHBI.
3nadeHust KOA(QPUIIUEHTOB PACYSTHOW UTMHBI L IJISL CPEHETO yJacTKa [UTHHOM [, clieayer
ompenensaTh mo gopmyse

o = il as, (171)



a KOd(PpUITMEHTOB pacYETHOM AJIUHBI L4 JUTSI BEPXHETO YJacTKa JJIMHOU /5 - 110 dopmyrie

rac

= /o <3,

JI(FZ +F3)

(E+F2+F3),

o L
2 L\ I,
13

J1 55

(&2

J3(F71+F2+F3).

(172)

— Z
a) 0)
4 [ 4
L3 Jom I
Y
4
Y
4
l Ji L1+l
Y Y
Puc. 26.

8) lF
T A
J3 I8 J3
vl ) 4
A
Jlm 11+12 Jlm
\ 4

CxeMbl OJTHOCTYEHYATHIX KOJOHH (K Tadm. 71)

a - Chjia anHnonceHa K HIMDKHEMY YYaCTKY KOJIOHHBI, 0 - 1O KE, K CPEAHEMY YYACTKY, 6 - TO K€, K BEpXHEMY

YYacTKy
Tabnuma 71
Ko3¢ puuueHThI pacye THOM NJIMHBI L1y Um2s HUm3
YcnoBus 3akperieHust 3HaueHHe K03 HUIMESHTOB
BEPXHET0 KOHIIA y Lon2 M3
KOJIOHHBI 1o puc. 26,a o puc. 26, 6 110 puc. 26, 8
CB0oOOIHBIHI 1 =2,0 2 =20 Mn3 = 1
(¢4 - mo Tabu. 67 mpu
/ J
o = 3 1m
L+, J;
3aKperieHHO TOJIbKO Hm1 = L0 M2 = L0 M3 = L0

OT IOBOPOTA (14 - mo Tabu. 68 mpu a1 = 0) (14 - 110 a6, 68 ripi
/ J
a, = 3 1m
L+ 0\ J,
HenoasuxHbi Mm1 = L1 | M2 = 11 Hm3 = fh2
LIAPHUPHO-OTEPTHIH (141 - 1o Tab11. 69) (142 - 1o TabII. 69)
HenomprxHbIi Hn3 = 11 | Hm2 = f1 3 = 12
3aKpeTICHHBII oT| (111 - 1o TaG1. 70) (1412 - o a6 70)

IIOBOPOTA




Ko3y¢p puuueHTsl 4 115 onpe/ieieHUSI pacuye THBIX AJHH KOJIOHH M CTOEK NMOCTOSTHHOIO ceve HUsl

Tadonuma 71,a

¥ I N v 3 3 | |
\4
c \
3aerHJI);eILIIVII/IE}lI U BU] l l
HATPY3KH l l
. A —— arard \ 77
Nmax Nmax
7, 1,0 0,7 0,5 2,0 1,0 2,0 0,725 1,12




Tabnuma 72

Ko3¢ punueHTHI @ NPOA0IBHOIO M3rnda e HTPATbHO-CKATHIX 3JI€MEHTOB

Ko UIMEnTHI @ U151 371EMEHTOB W3 CTAJH C PACYETHBIM COTpoTUBIEHNEM R,, MIla (krc/cm?)

I'nbkocTs,
A 200 240 280 320 360 400 440 480 520 560 600 640
(2050) | (2450) | (2850) [ (3250) | (3650) | (4100) [ (4500) | (4900) | (5300) | (5700) | (6100) [ (6550)

10 988 987 985 984 983 982 981 980 979 978 977 977
20 967 962 959 955 952 949 946 943 941 938 936 934
30 939 931 924 917 911 905 900 895 891 887 883 879
40 906 894 883 873 863 854 846 839 832 825 820 814
50 869 852 836 822 809 796 785 775 764 746 729 712
60 827 805 785 766 749 721 696 672 650 628 608 588
70 782 754 724 687 654 623 595 568 542 518 494 470
80 734 686 641 602 566 532 501 471 442 414 386 359
90 665 612 565 522 483 447 413 380 349 326 305 287

100 599 542 493 448 408 369 335 309 286 267 250 235
110 537 478 427 381 338 306 280 258 239 223 209 197
120 479 419 366 321 287 260 237 219 203 190 178 167
130 425 364 313 276 247 223 204 189 175 163 153 145
140 376 315 272 240 215 195 178 164 153 143 134 126
150 328 276 239 211 189 171 157 145 134 126 118 111
160 290 244 212 187 167 152 139 129 120 112 105 099
170 259 218 189 167 150 136 125 115 107 100 094 089
180 233 196 170 150 135 123 112 104 097 091 085 081
190 210 177 154 136 122 111 102 094 088 082 077 073

200 191 161 140 124 111 101 093 086 080 075 071 067
210 174 147 128 113 102 093 085 079 074 069 065 062
220 160 135 118 104 094 086 077 073 068 064 060 057

Ipumeyanue. 3HaueHne ko3 puimeHToB @B TabMIE yBemmueHbl B 1000 pas.
Tabnuma 73

Ko3¢ puuueHTHI BaUsiHUS (OPMBI CEYCHHUS 7]

3HaueHus 77 Ipu

4 — —
ceZZEm CxeMa CeueHHsI A—f 0< 4 <5 A>s
. <m< <
v | 01gm<s | s<me<2o |%1EMS|3Sms
5 20
I oy A - 1,0 1,0 1,0
© Q%
v
O

2 Pany - 0,85 0,85 0,85
NS A
@%\ ¢ !l
\% v )

3 O T 0754002 2 | 0754002 4 0,85

D




3HayeHusl 77 IpU

y — —
cezggua CxeMa ceueHus 27 0< 4 <5 A>s
v | 0lsm<5 | 5<m<20 O’ISS’””S 5<20mg
4 - (1,35-0,05m)- 1,1 1,1
0,01(5-m) A
025 | (1,45-0,05m)- 1.2 1,2
y Z
A 0,01(5-m) A
S s loos | (1,75-0,1m)- 1,25 1,25
0,02(5-m) A
A, 210 | (L900Im- | 0007 1,3
0,02(6-m) A
6 ) 77{170,3(5%)&} s s
ar— | {le h
1 /'/ I
h
Ay
A
7 ai|, O O—+e -
1 SR Al n1-08% ] | nf1-08% || nf1-08%
T h h h
h
=
a
8 Ay d) 0,25 | (0,75+0,05m)+ 1,0 1,0
! _| . |_ e +0,01(5-m) A
l I | - I - 0,5 (0,5+0,1m)+ 1,0 1,0
A AT +0,02(5-m) A
054, 054, | >10 | (025+0.15m)+ 10 10
+0,03(5-m) A
9 0.54, ¢y 0.54, gy 0,5 | (1,25-0,05m)- 1,0 1,0
[l] 0,01(5-m) A
A‘7——' — = >1,0 (1,5-0,1m)- 1,0 1,0
7 A 0,02(5-m) 2
A4
VAN
L1 X
10 45 0 4 0 05 14 1,4 14 14
p e 1,0 11,6-0,01(5-m) A 1,6 1,35+0,05m 1,6
W 0.54. L_ | 2,0 11,8-0,02(5-m) A 1,8 1,3+0,Im | 1,8
—
054, | 0,254,
11 4y Q C)—/E 0,5 1,45+0,04m 1,65 1,45+0,04m 1,65
1 | S N4 1,0 1,8+0,12m 2.4 1,8+0,12m| 2.4
0,54, 10,54 \/ 1,5 | 2,0+0,25m+0,1 - - -
A




3HayeHusl 77 IpU

A, > =
Tin Cxema ceyeHus it 0< A <5 A>3

ceuenms A 0,1<m<|5<m<
5 20

2,0 | 3,040,25m+0,1 - - _
A

IMpumeuanus: 1. J{yust TunoB cevenust 5-7 npu mojcuere 3Ha4eHUN Af/A,, IIOIAb BEPTHKAIBHBIX 3JIEMEHTOB
MOJIOK HE CIIEYEeT YIUTHIBATH.

2. lns TUMOB CEYeHUi 6-7 3HAYEHHUS 7)s ClelyeT IPUHUMATh PABHBIMH 3HAYCHUSIM 77 Ul THIIA 5 TIPH TeX e
3HAYCHUSIX A7/ Ay




Tabnuma 74

Ko3¢ puuueHTHI @, 1151 NPOBEPKH YCTONYMBOCTH BHEIEHTPE HHO-C/KATHIX (CKATO-U3rn0aeMbIX) CIVIOMIHOCTEHYATBIX CTePAKHE B IVIOCKOCTH
AeiiCTBUSI MOMEHTA, COBNAIAIONIEH € MJIOCKOCTHI0 CHMME TPHU

VYcnosHas Kosd hunmenTsl ¢ ipy IPUBEICHHOM OTHOCHTEIBHOM JKCIEHTPUCHTETE /e
TMOKOCTh
T=1 m 0,1 1025(05(1075] 1012515 |175]20]25]30]35]|40]| 45|50 ]|55(60 ]| 70]( 80{(90]( 10,0 12,0 | 140 | 17,0 | 20,0
0,5 967 | 922 | 850 782 | 722 | 669 | 620 | 577 | 538 | 469 | 417 | 370 | 337 | 307 | 280 | 260 | 237 | 222 | 210 | 164 | 150 | 125 106 | 090 | 077
1,0 925 854 | 778 | 711 | 653 | 600 | 563 | 520 | 484 | 427 | 382 | 341 | 307 | 283 | 259 | 240 | 225 | 209 | 196 | 157 | 142 | 121 103 | 086 | 074
1,5 875 804 | 716 | 647 | 593 | 548 | 507 | 470 | 439 | 388 | 347 312 [ 283 | 262 | 240 | 223 | 207 | 195| 182 | 148 | 134 | 114 | 099 | 082 [ 070
2,0 813 742 | 653 | 587 | 536 | 496 | 457 | 425 | 397 | 352 | 315 286 [ 260 | 240 | 222 | 206 | 193 | 182 | 170 | 138 | 125 [ 107 | 094 | 079 [ 067
2,5 742 | 672 | 587 | 526 | 480 | 442 | 410 | 383 | 357 | 317 | 287 | 262 [ 238 [ 220 | 204 | 190 | 178 | 168 | 158 | 130 | 118 [ 101 | 090 | 076 [ 065
3,0 667 | 597 | 520 | 465 | 425 | 395 | 365 | 342 | 320 | 287 [ 260 | 238 [ 217 | 202 | 187 | 175 | 166 | 156 | 147 | 123 | 112 | 097 | 086 | 073 [ 063
35 587 | 522 | 455| 408 | 375 | 350 | 325 | 303 | 287 | 258 | 233 | 216 | 198 | 183 | 172 | 162 | 153 | 145| 137 | 115] 106 [ 092 | 082 | 069 [ 060
4.0 505 | 447 | 394 | 356 | 330 | 309 | 289 | 270 | 256 [ 232 [ 212 | 197 | 181 | 168 | 158 | 149 | 140 | 135| 127 | 108 | 098 [ 088 | 078 | 066 | 057
45 418 382 | 342 | 310 | 288 | 272 | 257 | 242 | 229 | 208 | 192 | 178 | 165 | 155 | 146 | 137 | 130 | 125 | 118 | 101 | 093 | 083 | 075 | 064 | 055
5,0 354 | 326 | 295 | 273 | 253 | 239 | 225 | 215 | 205 | 188 | 175 162 [ 150 | 143 | 135 | 126 | 120 | 117 | 111 | 095]| 088 | 079 | 072 | 062 | 053
5,5 302 | 280 [ 256 | 240 | 224 | 212 | 200 | 192 | 184 | 170 | 158 | 148 | 138 | 132 | 124 | 117 | 112 | 108 | 104 | 089 | 084 | 075 | 069 | 060 | 051
6,0 258 | 244 [ 223 210 | 198 | 190 | 178 | 172 | 166 | 153 | 145 | 137 | 128 | 120 | 115 ] 109 | 104 | 100 | 096 | 084 [ 079 | 072 | 066 [ 057 | 049
6,5 223 213 | 196 [ 185 | 176 | 170 | 160 | 155 | 149 | 140 | 132 | 125 | 117 | 112 | 106 | 101 | 097 | 094 | 089 | 080 [ 074 | 068 | 062 [ 054 | 047
7,0 194 186 | 173 | 163 | 157 | 152 | 145 | 141 | 136 | 127 | 121 | 115 | 108 | 102 | 098 | 094 | 091 | 087 | 083 | 074 | 070 | 064 | 059 | 052 | 045
8,0 152 146 | 138 133 | 128 | 121 | 117 | 115 | 113 | 106 [ 100 | 095 | 091 | 087 | 083 | 081 | 078 | 076 | 074 | 065 | 062 | 057 | 053 | 047 | 041
9,0 122 117 | 112 107 | 103 | 100 | 098 | 096 | 093 [ 088 [ 085 | 082 [ 079 | 075 | 072 | 069 | 066 | 065 | 064 | 058 | 055 [ 051 | 048 | 043 | 038
10,0 100 | 097 | 093 [ 091 | 090 | 085 | O81 | 080 [ 079 | 075 | 072 | 070 | 069 | 065 | 062 | 060 | 059 | 058 | 057 | 052 | 049 | 046 | 043 [ 039 | 035
11,0 083 079 | 077 076 | 075 | 073 | 071 | 069 [ 068 | 063 | 062 | 061 | 060 | 057 | 055 | 053 | 052 | OS1 | 050 | 046 [ 044 | 040 | 038 [ 035 | 032
12,0 069 | 067 [ 064 | 063 | 062 | 060 | 059 | 059 | 058 | 055 | 054 | 053 ] 052 | 051 | 050 | 049 | 048 | 047 | 046 | 042 [ 040 | 037 | 035 [ 032 | 029
13,0 062 | 061 [ 054 | 053 | 052 | 051 | 051 | 050 [ 049 | 049 | 048 | 048 | 047 | 045 | 044 | 043 | 042 | 041 | 041 | 038 [ 037 | 035 | 033 [ 030 | 027
14,0 052 | 049 [ 049 048 | 048 | 047 | 047 | 046 | 045 | 044 | 043 | 043 | 042 | 041 | 040 | 040 | 039 | 039 | 038 [ 036 [ 036 | 034 | 032 [ 029 | 026

IMpumeuanus: 1. 3HaueHus ko3¢ GUIHEHTOB ¢ B Tabumue yBemuens! B 1000 pas.
2. 3HaueHHe ¢ MPUHUMATh HE BBIIIE 3HAUCHUH (.

Tabonuma 75




KOZ)(l)(l)I/IIH/IeHTI)I @, 1JIs1 IIPOBE€PKA yCTOﬁ‘lHBOCTH BHCHCHTPEHHO-CKATBIX (C)KaTO-I/Bl"I/IﬁaeMI)IX) CKBO3HbIX CTepmneﬁ B IIOCKOCTH JeiicTBUsI
MOMEHTA, COBIIaIlalOIHeﬁ C INIOCKOCTBI0 CHUMMETPHUHA

VcenoBHas Koad hunmenTs! ¢ npu npuBeJEHHOM OTHOCHTEIHBHOM JYKCLHEHTPUCHUTETE 1
rubKoOCTh
Zef _ /1ef Ry E 01102505075 1,0 125] 15| 1,75({20|25]30]35|40|45| 505560 65| 70| 380|090 10| 12| 14 | 17 | 20
0,5 908 | 800 | 666 | 571 | 500 | 444 | 400 [ 364 | 333 | 286 | 250 [ 222 | 200 | 182 | 167 | 154 | 143 [ 133 | 125 | 111 | 100 | 091 | 077 | 067 | 056 | 048
1,0 872 | 762 | 640 | 553 | 483 | 431 | 387 | 351 | 328 | 280 | 243 | 218 [ 197 | 180 | 165 | 151 | 142 | 131 | 121 [ 109 [ 098 | 090 | 077 | 066 | 055 | 046
1,5 830 727 | 600 | 517 | 454 | 407 | 367 | 336 | 311 | 271 | 240 | 211 [ 190 | 178 | 163 | 149 | 137 | 128 | 119 | 108 [ 096 | 088 | 077 | 065 | 053 | 045
2,0 774 | 673 | 556 | 479 | 423 | 381 | 346 | 318 | 293 | 255 | 228 [ 202 | 183 | 170 | 156 | 143 | 132 125 [ 117 | 106 | 095 | 086 | 076 | 064 | 052 | 045
2,5 708 | 608 | 507 | 439 | 391 | 354 | 322 297 | 274 | 238 | 215 [ 192 | 175 | 162 | 148 | 136 | 127 [ 120 | 113 | 103 | 093 | 083 | 074 | 062 | 051 | 044
3,0 637 | 545 | 455 399 | 356 | 324 | 296 | 275 | 255 | 222 | 201 | 182 | 165 | 153 | 138 | 130 | 121 | 116 [ 110 | 100 | 091 | 081 | 071 | 061 | 051 | 043
35 562 | 480 | 402 | 355 | 320 294 | 270 [ 251 | 235 | 206 | 187 [ 170 | 155 | 143 | 130 | 123 | 115 110 [ 106 | 096 | 088 | 078 | 069 | 059 [ 050 | 042
4.0 484 | 422 | 357 317 | 288 | 264 [ 246 | 228 [ 215 [ 191 [ 173 | 160 | 145 | 133 | 124 | 118 [ 110 | 105 | 100 | 093 | 084 | 076 [ 067 | 057 | 049 | 041
4,5 415 365 | 315 281 | 258 | 237 [ 223 ] 207 [ 196 | 176 | 160 | 149 | 136 | 124 | 116 | 110 [ 105 | 100 | 096 | 089 | 079 | 073 | 065 | 055 | 048 | 040
5,0 350 | 315 | 277 | 250 | 230 | 212 | 201 | 186 | 178 | 161 | 149 | 138 | 127 | 117 | 108 | 104 | 100 [ 095 | 092 | 086 | 076 | 071 | 062 | 054 | 047 | 039
5,5 300 273 | 245 223 | 203 192 | 182 | 172 | 163 | 147 | 137 [ 128 | 118 | 110 | 102 | 098 | 095 [ 091 | 087 | 081 | 074 | 068 | 059 | 052 | 046 | 039
6,0 2551 237 | 216 198 | 183 | 174 | 165 | 156 | 149 | 135 | 126 | 119 109 | 103 | 097 [ 093 [ 090 | 085 | 083 | 077 | 070 | 065 | 056 | 051 | 045 | 038
6,5 221 208 | 190 | 178 | 165 | 157 | 149 | 142 | 137 [ 124 | 117 | 109 | 102 | 097 | 092 | 088 [ 085 | 080 | 077 | 072 | 066 | 061 | 054 | 050 | 044 | 037
7,0 192 | 184 | 168 | 160 | 150 | 141 | 135 | 130 | 125 | 114 | 108 | 101 | 095 | 091 | 087 | 083 [ 079 | 076 | 074 | 068 | 063 | 058 | 051 | 047 | 043 | 036
8,0 148 | 142 | 136 | 130 | 123 | 118 | 113 [ 108 | 105 | 097 | 091 | 085 | 082 | 079 | 077 | 073 | 070 [ 067 [ 065 | 060 | 055 | 052 | 048 | 044 | 041 [ 035
9,0 117 | 114 | 110 | 107 [ 102 ] 098 | 094 [ 090 | 087 | 082 | 079 | 075 | 072 | 069 | 067 | 064 | 062 [ 059 [ 056 | 053 | 050 | 048 | 045 | 042 [ 039 [ 035
10,0 097 | 094 | 091 | 090 | 087 | 084 | 080 [ 076 | 073 | 070 | 067 | 064 | 062 | 060 | 058 | 056 | 054 [ 052 [ 050 | 047 | 045 | 043 | 041 | 038 | 036 [ 033
11,0 082 078 | 077 | 076 | 073 | 071 | 068 [ 066 | 064 | 060 [ 058 [ 056 | 054 | 053 | 052 | 050 | 048 [ 046 | 044 | 043 | 042 | 041 | 038 | 035 [ 032 | 030
12,0 068 | 066 | 064 | 063 | 061 | 060 | 058 [ 057 | 056 | 054 | 053 [ 050 | 049 | 048 | 047 | 045 | 043 [ 042 [ 040 | 039 | 038 | 037 | 034 | 032 | 030 | 028
13,0 060 [ 059 | 054 | 053 | 052 | 051 [ 050 | 049 | 049 | 048 | 047 [ 046 | 045 | 044 | 044 | 042 | 041 [ 040 | 038 | 037 | 036 | 035 | 032 | 030 | 028 | 026
14,0 050 049 | 048 | 047 [ 046 | 046 | 045 | 044 | 043 | 043 | 042 [ 042 | 041 | 041 | 040 | 039 | 039 [ 038 | 037 | 036 | 035 | 034 | 031 | 029 | 027 | 025

IMpumeuanus: 1. 3HaueHns ko3¢ GUIHEHTOB ¢ B Tabumue yBemueHs! B 1000 pas.
2. 3HaueHHe (. MPUHUMATh HE BBIIIE 3HAUCHUH .

Tabnuma 76

IlpuBeieHHBIE OTHOCHTEIbHbIE IKCIEHTPHCHTETBI M ISl CTEPAKHEH ¢ IAPHUPHO-0IIEe PTHIMU KOHIAMH

My — HpI/IBe[[eHHI:Ie OTHOCHUTCJIbHBIC BKCHBHTpI/ICI/ITeTI)I me/’HpI/I Men, paBHOM
M, A ol | o5 | 1o | 15 | 20 | 30 | 40 | 50 | 70 | 100 [ 200




5= M, 7 IIpuBeICHHBIE OTHOCHUTEIIbHBIE IKCLICHTPUCUTETBI MMer IPU Mept, PABHOM
M, 0,1 0,5 1,0 1,5 2,0 3,0 4,0 5,0 7,0 10,0 20,0
1 0,10 0,30 0,68 1,12 1,60 2,62 3,55 4,55 6,50 9,40 19,40
5=-10 2 0,10 0,17 0,39 0,68 1,03 1,80 2,75 3,72 5,65 8,60 18,40
M, m 3 0,10 0,10 0,22 0,36 0,55 1,17 1,95 2,77 4,60 7,40 17,20
w M, 4 0,10 0,10 0,10 0,18 0,30 0,57 1,03 1,78 3,35 5,90 15,40
5 0,10 0,10 0,10 0,10 0,15 0,23 0,48 0,95 2,18 4,40 13,40
6 0,10 0,10 0,10 0,10 0,10 0,15 0,18 0,40 1,25 3,00 11,40
7 0,10 0,10 0,10 0,10 0,10 0,10 0,10 0,10 0,50 1,70 9,50
1 0,10 0,31 0,68 1,12 1,60 2,62 3,55 4,55 6,50 9,40 19,40
2 0,10 0,22 0,46 0,73 1,05 1,88 2,75 3,72 5,65 8,60 18,50
8=-0.5 3 0,10 0,17 0,38 0,58 0,80 1,33 2,00 2,77 4,60 7,40 17,20
M, k 4 0,10 0,14 0,32 0,49 0,66 1,05 1,52 2,22 3,50 5,90 15,40
<\ 5 0,10 0,10 0,26 0,41 0,57 0,95 1,38 1,80 2,95 4,70 13,40
6 0,10 0,16 0,28 0,40 0,52 0,95 1,25 1,60 2,50 4,00 11,50
7 0,10 0,22 0,32 0,42 0,55 0,95 1,10 1,35 2,20 3,50 10,80
1 0,10 0,32 0,70 1,12 1,60 2,62 3,55 4,55 6,50 9,40 19,40
2 0,10 0,28 0,60 0,90 1,28 1,96 2,75 3,72 5,65 8,40 18,50
6=0 3 0,10 0,27 0,55 0,84 1,15 1,75 2,43 3,17 4,80 7,40 17,20
M, ‘h 4 0,10 0,26 0,52 0,78 1,10 1,60 2,20 2,83 4,00 6,30 15,40
M, 5 0,10 0,25 0,52 0,78 1,10 1,55 2,10 2,78 3,85 5,90 14,50
6 0,10 0,28 0,52 0,78 1,10 1,55 2,00 2,70 3,80 5,60 13,80
7 0,10 0,32 0,52 0,78 1,10 1,55 1,90 2,60 3,75 5,50 13,00
1 0,10 0,40 0,80 1,23 1,68 2,62 3,55 4,55 6,50 9,40 19,40
2 0,10 0,40 0,78 1,20 1,60 2,30 3,15 4,10 5,85 8,60 18,50
6=0,5 3 0,10 0,40 0,77 1,17 1,55 2,30 3,10 3,90 5,55 8,13 18,00
M, M 4 0,10 0,40 0,75 1,13 1,55 2,30 3,05 3,80 5,30 7,60 17,50
5 0,10 0,40 0,75 1,10 1,55 2,30 3,00 3,80 5,30 7,60 17,00
6 0,10 0,40 0,75 1,10 1,50 2,30 3,00 3,80 5,30 7,60 16,50
7 0,10 0,40 0,75 1,10 1,40 2,30 3,00 3,80 5,30 7,60 16,00

31ech c




KOD®PUIUEHTHI C),,x A5 IBY TABPOBBIX U TABPOBbIX CEUEHUI

1. JIms nBYTaBpOBBIX CEUEHUN C OJHOW OChIO cHMMETpUU (puc. 27) KOIDOUITUCHT Cpyy
CIIeyeT BBIYUCIIATH 1O GopMysie

16 ?
=2 1+5B+J(I—5B)2 +[ax —e"j
)7

C

max h
, (173)
e a, = (Ji - hhh)(Jh);
e. = M,
N - OKCIICHTPHCHTET NPHIIONKEHHs CKUMAIOIEH CHIIBI OTHOCHTENBHO OCH X-X,

IPUHUMAEMBII CO CBOMM 3HAKOM (Ha puC. 27 e, TIOKa3aH CO 3HAKOM WLITIOCY);
h - pacCTOsSHUE MEXIy OCSIMU TOSICOB;

:8J+2']2+0,156 sz A3
2 Ah
B:1+£e_x;5:4p/ﬂ_

pr h

3nmec J; U J, - MOMEHTHl HMHEPLUHU COOTBETCTBEHHO OOJBINETO M MEHBIIEr0 MOsCOB
OTHOCHUTENBHO OCH y-V;

pz(Jx+Jy)/(Ah2)+a§ :

9

Je M [ - BEIUYMHBI, OlpeiesiieMble 1o GpopMynaM, IpUBeAeHHbBIM B Tabu. 79 u §0.

b] y
[
hi
N
hl x ey X
h
L
10
b
y

Puc. 27. Cxema 1ByTaBpOBOI0O CEYEHUS C OJHOM OChI0 CUMMETPUHU MPU BHELHEHTPEHHOM
CXKaTUH

2. Jlns TaBpOBBIX CEYCHUU 3HAYCHUE KOIPPUIIUEHTA Cypyr CICAYET OMPENEISATh KaK JUIst
JIBYTaBPOBBIX ceueHui, mpuHumas J, = 0, a Taxke b, =0 u t, = 0 (puc. 27) npu BEIYUCICHUU

Jr.
[MTPUJIOXEHUE 7*

KO3 ®OUIUEHTHI ¢, IS PACYUETA BAJIOK HA YCTOMUYHUBOCTDH

1*. I[J'ISI Oanok ABYTaBpOBOI0 CCUYCHUA C ABYMS OCAMU CUMMCTPUU [UIA OIMPCACICHHUA



k0dhdHUITIEHTA (@) HEOOXOIUMO BBIUYUCIUTD KOYPOUITUEHT @ 110 opmyIie

2
Jo\l, ) R

X

P =Y
i (174)
rJe 3HaueHus \ cileqyeT NpUHUMATh 1Mo Tabn. 77 u 78* B 3aBUCHMOCTH OT Xapakrepa

Harpy3ku ¥ apaMmerpa o, KOTOPBIH JTOJIKEH BBIYUCIIATHCS MO GOpMyIaMm:
a) JUIsl MPOKATHBIX IBYTaBPOB

2

!,
a:1,54% %
Y ; (175)

rie [, - pacueTHas JyMHa OaaKy WM KOHCOJM, ONpeielsieMasl COIacHo TpeOoBaHusaM 1. 5.15;
h - TIOJTHAs BBICOTA CCUCHMS,
J; - MOMEHT MHEPLINU CEUEHUsI IPU KPYUEHUU;
0) JIs CBapHBIX JBYTABPOB, COCTABJICHHBIX M3 TPEX JIMCTOB, a TAKKE JUIS JIBYTaBPOBBIX
0aJOK C TTOSICHBIMU COETUHEHHSIMH Ha BHICOKOIIPOYHBIX OOITAX

2

[t
eff1 1+ at :

3

a=28
(176)

rae 0003Ha4YeHO:
AJs CBAPHBIX IBYTABPOB:
{ - TOJNIIIMHA CTEHKH,
b/¥ t| - LMpUHA U TOJIIMHA T0sica OaNKy;
h - paccTosHUE MEX1y OCSAMHU I05ICOB;
a - pa3Mep, paBHBIN;
AJIsl IBYTABPOBBIX 0AJI0K C MOSICHBIMHU COeJUHEHUSIMH HA BBICOKONPOYHBIX 00/1TAX:
{ - cyMMa TOJIIIIMH CTEHKH M BEPTUKAIBHBIX MOSICHBIX YTOJIKOB;
bs- NMpUHa JIMCTOB M05CA;
t; - CyMMa TOJIIIMH JIUCTOB T0SCa U TOPU30HTAILHON MOJIKU MOSICHOTO YTOJIKa;
h - pacCTOsTHUE MEXy OCSIMU MTaKeTa MOSICHBIX JMCTOB;
@ - IMpUHA BEPTHUKAJIBHOW TIOJKMA IOSICHOTO YroJIKA 32 BBIYETOM TOJIIMHBI
TOPU30HTAIIBHOM TTOJIKH.
3nauenue ko3purenta ¢, B popmyne (34) He0OXOAMMO TPUHUMATB!
npu ¢ < 0,85 @, = ¢y; ipu @, > 0,85 @, = 0,68 + 0,21 ¢, HO HE Gonee 1,0.

Tabnuua 77
Ko3¢ puuueHTs! | 1018 ABYTABPOBBIX 0AJIOK C ABYMS OCAMH CHMMeETPUH
Kommuectso DopMYJIBI IS Y IPU 3HAYCHHSX &
3aKpeTUICHU I Bupnarpysku B |HarpysxeHHblit
CXKaToro mosica B poJieTe nosic 0,1 <a<40 40 < ¢ <400
poJieTe
be3 3akpennenuii CocpenotouenHas |Bepxauit v=1,75+0,09« w=33+0,053a-4,5-10°a?
Huxuuit w=5,05+0,09x w=6,6+0,053a-4,5-10°c
PaBHOMEpPHO Bepxuuii w=1,6+0,08c w=3,15+0,04a-2,7-10°c?
pacnpesienennas  |Hwxnuii w=3,.8+0,08c w=535+0,04a-2,7-10°c2
JBa u  Oonee,|JIobas Jrob6oit w=225+007c w=3,6+0,04-3,5-10°c7
JeJSIIIMX MPOJIET Ha
paBHBIE YaCTH




Komaectso DopMyIIBI IS I IPH 3HAYCHISIX
3aKpeNIeHUuI Bun nHarpysku B |HarpyxeHHbli
CXaToro nosica B NpoJIeTe osIC 0,1<a<40 40 < ¢ <400
IpoJieTe
OnHo B cepemHe Cocpenorouennas |Jlro0oi v=175w v=1"75w
B Cepe/IHE
Cocpenotouennas |Jro0oi =114y v=1,14uy
B UETBEPTH =16 v=1,6w
PaBHOMEpHO Bepxuuii =114y v=1,14uy
pacnupeneneHHas  |Hwkanii v=1,6up v=1,6up

IIpumeuaHnue. 3HaueHHe Y CleAyeT NPUHUMATh PaBHBIM Y/ MPU ABYX U OoJiee 3aKpEIICHUAX CKATOTO
osica B IIPOJIETE.

Tabnuma 78*

Ko3¢ puuueHTHI I 1715 K€ CTKO 3a/IeJJAHHBIX KOHCOJIeH IBYyTAaBPOBOI0 CeYeHUs C ABYMS
0CSIMH CUMMeETPHH

Harpyxenmbrii DopMyIIBI T Y TP OTCYTCTBUH 3aKPETUICHUH CKATOTO
Bun Harpysku osica u
Tosic
4<a<28 4 <a<100
CocpenoToueHHas Ha KOHIIE KOHcoJ | Bepxauit w=1,0+0,16 1 4,0+0,05
Hmxuwni v=62+0,08cx y=7,0+0,05¢«
PaBHOMeEpHO pacnpeseneHHas Bepxuuii w =142 \/E

IIpumevanue. Ilpn HanM4YUU 3aKpeIUIEHUI CKATOTO IOSICA B TOPU3OHTAIBLHOM MJIOCKOCTU HAa KOHLE MJM IO
JUIMHE KOHCOJU K03 (HUIMEHThl W cleAyeT ONpeneaTh KakK Juii KOHCOMM 0e3 3aKpeIuleHHH, KpoMme ciydas
COCPEIOTOUYCHHON Harpy3KH, NPHJIOKEHHONW K BEpXHEMY MOSCY Ha KOHIE KOHCOJM, MpU KOTopoM ¥ = 1,75y
(3HaueHue Y clefyeT IpUHUMATh COMIACHO MpuMed. Tabm. 77).

2. Jlns Oanok JBYTaBpPOBOTO CEYEHHS C OJHOW OChblo cummerpuu (puc. 28) mus
ompeneneHus KodhUIIUEHTa ¢, HEOOXOIUMO BBIYUCIUTH KOIMPULIMEHTHI @ U ¢, IO
dopmymam:

= 2

J R
< Lo By (177)

J, 2hh, E
y 2

P, =y

J 2 R

o g By (178)

TJe /1| - paCCTOSIHHE OT IEHTPA TSDKECTU CEUCHUS 10 OCH 00JIee Pa3BUTOrO MOsCa;
hy - TO Xe, 10 OCH MEHEe Pa3BUTOTO MOsIca;
L - IMEET TO 7K€ 3HaYeHue, uTo U B hopmyne (175);
W - KOO(UITNEHT, BEIYUCIISIEMBIN 110 (OpMyIIe

z//:D(B+\/Bz +C)_ (179)
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Puc. 28. Cxema 1BYTaBpOBOI0O CEYEHUS C OJHOM OCBIO CUMMETPUHU NPU U3TH0e

Koadppuuuentsr D, C u B B gopmyne (179) cnenyer onpenensats o tadia. 79 u 80.

Tabmnuia 79
Koy¢ puumuenter D u C
But narpysiu D Kos¢dpumment C npu ceuennn
JByTaBpoBoM 7 < 0,9 TaBpoBOM 7 =1
CocpenioToueHHasl B CepeIMHE POJIeTa 3,265 0,330u 0,0826¢
PaBHOMEpHO pacnpeeeHHas 2,247 0,481 0,1202¢¢
YucTeIi U3ruo 4,315 0,101 0,0253
O003HayeHus, NpUHATHIE B Tabsmie 79:
n =L;,u =n(1—nX9.87 +«,)
J,+J5
T, + 1) (1Y
a, =0,385201 T 2|
JJ 5 h

raoe >

3nech Ji U J> - MOMEHTBI HHEPIIUN COOTBETCTBEHHO OOJBIIETO M MEHBIIETO MOSCOB OTHOCUTEIHFHO CUMMETPHUH
CEUCHHS,;
a - crepyer omnpenenate o dopmyne (175), B KOTOpOH MOMEHT MHEPLIUH CEUCHHS MPH KPyUCHUH
o)
J, = _zbit?
3 b
rne b; ¥ t; - COOTBETCTBCHHO MIMPHWHA U TOJIIMHA JIMCTOB, 00pa3ymooImux ceuenue; o= 1,25 - mis AByTaBPOBOTO
CEYEeHMSI C OJTHON OChI0 cuMMeTpuH; 0= 1,20 - 711 TABPOBOTO CEUCHMS.

Tabnuma 80
Ko3¢ punuenr B
Kosd dbunment B ipu Harpys3ke
CxeMa CedeHH U MECTO — G P Py —
COCPEIOTOYCHHOH B paBHOMEPHO BBI3BIBAIOIIE YHUCThII
MPUIIOKEHUS HATPY3KU .
cepearHe mpoJieTa pachpeeneHHOM H3ruo
6 u B

L]
\ v
! } o-1 u-1 p
I




Kos¢d purment B mpu Harpy3ke

CxemMa ceyeHHs U MECTO

COCPENOTOUEHHOH B PaBHOMEPHO BBI3BIBAIOIIIE YUCTHII
IIPUWIOKEHUS Harpy3Ku .
cepeauHe npoJieTa pacrpeaeneHHou n3rud
T | 1-6 1-u -p
} } 5 e 5

O003Ha4yeHus, NpUHATBIC B Ta0smIe 80:

0=n+0,7345, u=n+1,1454,

2
£ =10,47 — 0,03 5[%)[1 + % — 0,072[%) } (2n—1)

>

rne b - mupuHa 00Jee pa3BUTOTO TMosica OajKu;
n - 0003HaYEHHE TO K€, YTO U B TaOmIE 79.

Jns nByraBpoBbix cedueHuid npu 0,9 < n < 1,0 ko3hHUITUEHTHI ¥ ClemyeT OmpeneisaTh
TUHEWHOW WHTEPIOSIIMUEH MEXITy 3HAYCHHUSMH, TONydeHHBIMH 10 dopmyne (179) mis
JIBYTaBPOBBIX cedeHuil nipu n = 0,9 1 175 TaBpOBBIX Ipu 77 = 1.

Jlns TaBpOBOTO CeueHUsT HpPU COCPEJOTOUYEHHOW WM PaBHOMEPHO paclpeaeieHHON
Harpy3ke u & < 40 koadpunreHTs i ciemayer ymHoxaTh Ha (0,8 + 0,004 ).

IIpu n > 0,7 u 5 < l/b, < 25 3naueHue kodpPUINEHTA ¢ HEOOXOJUMO YMEHBIINTH
ymHOkeHueM Ha (1,025 - 0,015/,/b,) n npunuMats pu 3ToM He 6onee 0,95.

3Hauenus l,/b, > 25 B 6ankax ¢ MEHee Pa3BUTHIM CKAThIM T10SICOM HE JIOITYCKAIOTCSL.

3HadyeHus K03(PhUIIUEHTOB @), B opmyre (34) HeoOXoauMO TPpUHUMATH 10 Tab. 81, HO He
6ouee 1,0.

Tabnuma 81
3HaueHHe Kos¢ GuuueHTs! @, Opy CKATOM I10sCe
” 6ozee pa3BUTOM MeHee Pa3BHTOM
» <0,85 o= r—o
»> 085 n l—n »=0,68+021¢p
o, =@, 0,21+0,68 =+
P P2

3*. Jlns 6ajoK MBEJUIEPHOTO ceueHUs KOA(POULIUEHT () CIIEAYeT ONPEaeATh Kak st 0aloK
CUMMETPHUYHOIO JBYTAaBPOBOIO CEYEHUS; IPHU ITOM 3HAYEHUS] @ HEOOXOAUMO BBIYMCIATH 110
dopmyne (175), a BRIUUCIIEHHBIE 3HAYCHHS () YMHOXKATh Ha 0,7.

3Hauenus Jy, J, u J; B popmynax (174) u (175) cnenyer npuHUMATh JUIs MIBEJIEpa.

Tabnuma 82
MomeHTHI HHEe pUMH NpU Kpy4yeHuu J; npokaTHbiX AByTaspos no 'OCT 8239-72*
Homep aByTaBpa Jr, cm? Homep aByTaBpa Jr, cm?
10 2,28 27 13,6
12 2,88 27a 16,7
14 3,59 30 17,4
16 4,46 30a 20,3
18 5,60 33 23,8
18a 6,54 36 31,4
20 6,92 40 40,6
20a 7,94 45 54,7




Howmep nByTaBpa J,, em? Howmep nByTaBpa J, em?
22 8,60 50 75,4
22a 9,77 55 100
24 11,1 60
24a 12,8 135
[MPUJIIOXXEHMUE &

TABJINLIBI AJ5A PACYETA 3JIEM EHTOB HA BBIHOCJIMBOCTB U C YYETOM
XPYIIKOI'O PA3PYIHIEHUSA

Tabmnuia 83*

I'pynnebl 3J1eMeHTOB U cOeIMHE HUI NIPH pacyeTe Ha BHIHOCIHBOCTD

Ne
n/m

CxeMa 371eMEHTa U PaCIOJIOKEHUE
pPAacueTHOTO CEUEHHs

XapakTepuCTHKA 1E€MEHTA

I'pynmna
J7IEMEHTa

METaII C
MCXaHHYCCKHUM

OcHoBHOH
00paboTaHHBIMU
KpOMKaMH

To xe, ¢ KpoMKaMH, 0Ope3aHHBIMU MAIIHHHOMN
ra3oBoi pe3koi

IPOKATHBIMM  WJU
Iy TeM

1

OcHOBHOH MeTall c 00paboOTaHHBIMHU
MEXaHHYECKUM IIyTeM KPOMKaMH, IPH DPa3sHOM
HIMPHHE U PaJuyce Iepexoa 7, MM:

200
10

OcHoBHOM METall B

BBICOKOTIPOYHBIX O0Tax

COCJMHEHUIX  Ha

OcHoBHOM MeTam B OonroBoMm (OoJdTHI Kiacca
TOYHOCTH A) COSIMHEHHM B CEUYCHHAX IIO
OTBEPCTHIO:

a) IPH TapHBIX HAKITaIKaxX
0) mpu 0JTHOCTOPOHHMX HAKIIA/IKAX

[lepexon u 3akpyriieHue (KJIacc YMCTOTHI ra30BOM

b
r=—
pesku 1 umu ppesepoBka) npu o> 72°, 2




Cxema 3JIeMeHTa 1 PacIioJIoKEHNE
PaCUY€THOTO CCYCHU S

XapakTepHUCTHKA J1EMEHTA

I'pynmna
JIEMEHTa

DacoHKH NMPAMOYTOJILHOM (OPMBI, IIPUBAPECHHBIC
BCTBIK WJIM TaBp K 3JIEMEHTaM KOHCTPYKIHiA 0e3
MeXaHHYeCKoll 00paboTKu mepexoja oT GpacoHKH
K QJIEMEeHTY

7

H
T
L H
7

@DacoHKH, NPUBApEHHBIE BCTHIK MM B TaBp K
CTeHKaM | IosicaM 0aJioK, a TakkKe K 3JIEMEHTaM
depm mpu a<45°

IR NN NN NEREE]
FTTId T T

a

DacoHKM NPSIMOYTOJIBHON WM TpaneueBUIHON
dbopMBl, TmpUBapeHHBIE K mosicaM  Oaiok
BHAXICCTKy C OOBapKOil MO KOHTYpPY HaXIeCTKU
0e3 MeXaHU4eCKO 00pabOTKU MIBOB

CreikOBOM HEOOpaOOTaHHBIA IIOB;, HArpy3Ka
MepHEeHMKYJIpHA CBapHOMY IIBY; CTHIKYEMBbIE
3JIEMEHTHI OTMHAKOBOY IIMPUHBI U TOJMIIHHB

10

C1IlkOBOM HEOOpabOTAaHHBIN IIOB; CTHIKYEMBIE
3JIEMEHTBl PA3HOM IIMPUHBI UM PA3HON TOJIUHbI

11

OCHOBHOH MeTaJll B MECTe NePeX0/ia K CTBIKOBOMY
By CO CHSTBIM MEXaHMYECKUM CHOCOOOM
YCHJICHHEM LIBA!

IPU  CTBIKOBAaHMM  DJIEMEHTOB  OJMHAKOBOM
TOJIMHBI U LIHPHUHBI

TO K€, Pa3HO TOJIIMHEI U MIHPHHEI

12

CTBIKOBOM IIIOB, BBINOJHCHHBIM Ha I10JKIaJHOM
JIMCTe; Harpy3ka MepIreHUKYJsIpHa CBapHOMY
IBY




Ne CxeMa 3/1eMEHTa U PaCIOJIOKEHUE I'pynmna
XapakTepHucTHKa 3JIeMeHTa
n/m pacdyeTHOTO CEUCHHS JJIeMEeHTa
13 la CrelkoBOM  mOB  TpyO, BBINOJHEHHBIH  Ha 4
{[ rj IO IKJIaTHOM KOJIbIIE
&J v A [
la
14 / a CoeuHEeHNE BCTHIK IIPOKATHBIX PO Qreit 4
i & -
zZ =
15 |a CBapHble CEUEHHUs JBYTaBPOBOIO, TaBPOBOTO H 2
| Il
Lo o e A OPYTUX  THIOB,  CBapHBIE  HENPEPBIBHBIMU
% % POJOJbHBIMU IIBAMU MpPHU ACHCTBUH yCHIHA
(A L L | 4]
If‘ I A B B A \} I 7 BD,OJ]bOCI/lL[JBa
a
16 DJeMEHT CO BCIOMOTATEILHBEIM DJJIEMEHTOM,
MIPUKPETUICHHBIM TP OJ0JIbHBIMHY HIBAMU, TIPU (%
Io 45° 4
90° 7
17 | a OOpBIB TOSCHOTO JmCTa 0€3 MEeXaHHYeCKOH 7
T Y ‘ 00paboTKH omepevHOTo (JIOOOBOTO) IMIBa
\ | a |
J”””“””””” g
|E3= FILT UL LTS L b1
H‘ﬁ’ﬁ_ﬁ_ﬁ_ﬁ’ﬁ’!—ﬁ_ﬁ“i
| |
18 OCHOBHOIf MeTamI C MONEPEYHbIM IIBOM; 4
a CBApHOM WIOB JBYCTOPOHHMH €  IUIABHBIM
MIePEX0A0M K OCHOBHOMY METAJLTy
a
19 OCHOBHOW METAJT PACTAHYTBHIX MOSCOB OAJOK W 5
NRNRERERRRRRRERRERRREY = sneMeHTOB (epM BOIM3M muadparmM u pebep,
JF JF IPpUBApPEHHBIX YIVIIOBBIMHU IIIBAM U
7 JF 7 JF
HHHHHT7\'MHH\ 4k
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20 a | > 5t OcHOBHOM MeTaluI B MeECTe IepexoJa K 6
z] IonepeyHoMy (JIoOOBOMY) YIIIOBOMY HIBY
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Ne CxeMa 3JIeMEHTa U PaCIOJIOKEHHE
pacUeTHOTO CEUCHHS

n/m

XapakTepHuCTHKa 3JIEM EHTa

21 al |5 @

et T

OCHOBHOH MeTaJll B COSAMHEHHSX C (hITAHTOBEIMHU
IBaM¥ (B MECTax epexo/ia OT AIEMEHTa K KOHIIaM
(b1aHroBBIX LIBOB):

a) ¢ ABOWHBIMH (JTAHTOBBIMY IIBAMU

0) ¢ G1aHrOBBIMH U IOOOBBIMH IIIBAM U

B) MpHU Mepeaadye YCHIHsS 4Yepe3 OCHOBHOM

MeTat

I) IIEKH aHKePOB JUIl KPEIUICHWs CTaJbHBIX|

KaHaTOB

e - J
|
ad
2) II\I\I\IIIIIII\I\ _-I 1
_‘__. RS S—
77777 iz -
IIII\I\IIIIIII\I\ __ A
lg
22 OcHOBHOIT MeTayul TpyOBI PacTIHYTOrO pacKoca
OpH OTHONICHWH TOJIIMHEI K HAPYXXHOMY
JmaMeTpy TpyOsI mosica:
twldn 2 1/14
120 < tw/dn < 1/14
23 OcHOBHOIf MeTamn TpyObl PacTIHYyTOTO packoca

o =45 - 60°

[pH OTHOIICHWH MAMETPOB pacKoca W Iosica
dildn = 04 - 0,7 ¥ OTHOLICHWHM TOJIIUHBEI K
HApY>KHOMY MaMeTpy TpyObI mosica:

tuldm > 1/14
1/20 < tw/dn < 1/14
1/35 <tw/dn <1/20

I'pynmna
JIEMEHTa

Tabnuua 84

Ko ¢punueHTs [ 115 pacueTa 3JieMEHTOB € Y4€TOM XPYNKOI0 pa3pyiie HUsl CTAIH

TomuumHa |3HaueHHe [ W CTANCH C MpelesoM TeKy4YeCTH ¥ KITMMaTHd eCKUX pailoHOB
Homep cxembl 351eMeHTa U dJleMenTa B CIpOUTENbCTRa
pacmoioskeHue pacHeTHOM 10 285 MITa (2900 krc/cm?) ca. 285 MIa (1500 KFC/CMZZ)
pPacyeTHOTO CeueHus C;!ﬁH}I;I:’ zio 380 Ml Ta (3900 kre/cm)
60;‘[66 1Is 14 (14, Iz, ILn H3)3 Iz, 1L u 113 L
Ne mno Tabn. 83* mpum 10 1,00 1,00 1,00 0,75
THITbOTHHHOH peske 20 0,90 He npumensts 0,30 He npumensts
CBOGOJIHBIX KPOMOK' 30 0,85 To xe He npumensts To xe
Ne 3 wm 4 mo Tabn 83* 10 1,00 1,00 1,00 1,00
UpH  HaJMGHA  KOJIOTBIX 20 1,00 0,95 1,00 He npumensts
oTBepCTHii®
Ne 6 wmm 7 o Tabun. 83* 10 1,00 0,95 1,00 0,90
20 0,90 0,80 0,90 0,90
30 0,85 0,75 0,60 He npumensts
Ne 16 o Tabu1. 83* 10 1,00 1,00 1,00 1,00




TommuHa |3HaueHwe [ W CTaNeH ¢ mpeesioM TeKy4eCTH ¥ KIMMaTHd eCKIUX paifoHOB
HomMmep cxeMBI 371eMeHTa H DJIeMeHTa B CIPOUTETRETE
pacoioxkeHUe pacteton 70 285 MITa (2900 krc/cm?) cb. 285 Mlla (1500 KFC/CMZZ)
PacueTHOTO CeyeHHs Cf;fjf:’ 210 380 MITa (3900 kre/cm”)
Goee 15 14 (14, Iz, ILn 113)3 lz, 1L u 113 L
20 1,00 0,95 1,00 0,80
30 1,00 0,87 0,90 [TpumMeHsTs TOJBLKO BO
BCIIOMOTaTeIbHBIX
AJIeMEeHTaX
Ne 18 mo Tabmn. 83* 10 1,00 1,00 1,00 1,00
20 0,95 0,85 1,00 0,90
30 0,90 0,80 0,90 0,60
Ne 21, a mo Tabu. 83* mpnu 10 1,00 0,95 1,00 0,70
THJILOTUHHO U peske 20 0,90 He npumensarts 0,75 He npumensts
CBOOOIHBIX KPOMOK 30 0,85 To xe He npumeHsTH To xe

' B ocranmbHBIX cityuasx A= 1,00.
% TIpu cBepieHbIX oTBepcTHsX B= 1,00.
3 C yuetoMm TpeboBanmii 1. 2.1%.

[MPUJIOXXEHME 8, A
OIIPEJIEJTEHUE CBOMCTB METAJLJIA

1. Ilpn uccnenoBaHUM W HUCHBITAHUM METaJIa HEOOXOIMMO OIpPENENATh CIeIyIoIHe
MOKa3aTesu:

XUMHUYECKUH COCTaB C BBISBICHHUEM COACPKAHUS JJIEMEHTOB, IPETYCMOTPEHHBIX
rOCYIapCTBEHHBIMH CTaHJAAPTAMU UJIM TEXHUUYECKUMH YCIOBUSMHU Ha CTallb;

npeaen TEKydecTH, BPEMEHHOE COIPOTUBIICHHE W OTHOCUTEIFHOE YUIMHEHUE IIpU
UCIBITAHUSAX Ha pacTsbKeHue (PEeKOMEHIYeTCs MPOBOAMTH UX C MOCTPOCHUEM JHarpamMmbl
pabotsl ctaym) mo 'OCT 1497-84%;

yaapayto Bs3kocTh mo ['OCT 9454-78* nns TemmepaTyp, COOTBETCTBYIOIIMX TPYIIIE
KOHCTPYKIIUU ¥ KIMMATHYECKOMY paiioHy 1o Tabmuie 50*, 1 mociie MeXaHM4eCKOro CTapeHUs
B COOTBETCTBHUU C TOCYJApCTBEHHBIMH CTaHAAPTAMHU WM TEXHUYECKUMH YCIOBHUSMH Ha
CTaJlb.

Jns xoHcTpykumi 1- m 2-# rpynn Tabm. 50*, BBIMOJHEHHBIX W3 KHUISIICH CTaJH
TOJNIIMHOW CBBIIE 12 MM ¥ SKCIUTyaTHPYIOUMXCS TPU OTPUIATENBHBIX TEMIIEPaTypax,
JOTIOTHUTENBHO CIIEAYET ONPEeIsATh:

pacmpeielieHue CepHUCTBIX BKIIOYCHHH crocobom otneuyatka mo baymany mo I'OCT
10243-75%;

MHUKpPOCTPYKTYPY C BbIsiBIeHHEM pa3mepa 3epHa mo [OCT 5639-82*.

Mexannueckue CBOWCTBA CTalM JOIMYCKAeTCsl OMNpEAeNsiTh C MPUMEHEHHUEM JAPYTux
METO/IOB, 00ECIIEUNBAIONMX HAJCKHOCTh PE3YyNIbTaTOB, COOTBETCTBYIOIIYIO MCIIBITAHUSAM Ha
pacTsbKeHue.

2. OT60op mpob TSI XUMUYECKOTO aHAJIM3a U OOpasloB ISl MEXaHUYECKUX HCITBITAHUM
MPOU3BOIAT U3 AJIEMEHTOB KOHCTPYKIIUM OTACTBHO ISl KAXKIOM MapTUX MeTaa.

K maptum Metamia OTHOCSTCS 3JIEMEHTHI OJTHOTO BHJA MpoKarta (110 HoMepaM npoduiiei,
TOJIIMHAM M MapKaM CTaJld), BXOJSIIME B COCTaB OJHOTUIIHBIX 3JIEMEHTOB KOHCTPYKIIUMN
(mosica ¢epm, pemeTka Qepm, Mosca TOAKPAHOBBIX OalloOK M T. I.) OJHOW ouepeau
cTpoutenbeTBa. [lapTust meramna MofkHA OTHOCUTHCS He Oosnee yeM K 50 OJHOTHUIIHBIM
OTIIPaBOYHBIM MapkaMm oOmei wmaccod He Oomee 60 1. Ecam ormpaBouHBIE Mapku
MPEACTABISAIOT COOON MPOCThIE JIEMEHTHI U3 MPOKATHBIX MpoduIIel (IPOroHsl, 6aIKK, CBS3U



U T. 11.), K TAPTUH MOXKET OBITh OTHECEHO 10 250 OTIpaBOYHBIX MAPOK.
Uucno mpod u 00paslioB OT KaXIOW MApTHU MeETalula JOKHO ObITh HE MEHbBIE YeM

yKa3zaHo B Tabn. 85, mpu otbope mpod u oOpas3oB HEOOXOAUMO COOJIIOAATH TPEOOBAHUS
I'OCT 7564-73*.

Tabnuma 85
Ymucno npoBepsieMbIX 3J1€eMEeHTOB, P00 1 00pa3noB
N Yuciio 37eMeHTOB, Uncio mpo6 1 06pasios
Bun ucnsiranuii
IIPOBEPAEMBIX B AP THU OT DJIEMEHTA BCETO OT MAPTHH

XUMUYECKUH aHaJIM3 3 1 3
HcnbiTanue Ha pacTsHKeHUE 2 (10%) 1 2 (10%)
VcnibITaHNE Ha yAAPHYIO BI3KOCTh 2% Jx* 6**
OrnevaTtok no baymany 2 1 2

* Tlpu omnpelesNieHUHM TMpejeia TEKydyecTH CTald ¥ BPEMEHHOTO CONPOTHBICHUS MO pe3ysbTataM
CTATHCTHYECKOH 00pabOTKH JaHHBIX UCTIBITAHUI 00pas3IioB.
** Jloist KaXKI0# TIpOBepsIeMO TeMIIepaTyPhl U ISl HCIIBITAHHIA TIOCJIC MEXaHUYECKOTO CTAPCHUS.

Mecto oT60pa nmpobd 1 HEOOXOAMMOCTh YCHUJICHHSI MECT BBIPE3KH 00Pa3IlOB OMPEIEIISIOTCS
opraHu3aluei, mpoBo e o0cIe10BaHNuEe KOHCTPYKIIH.

3. Ilpemen TexydectH R,, WIM BPEMEHHOE COMPOTHBIEHHE CTalH R,, MO pe3yabraram
CTAaTHUCTUYECKOW 00pabOTKH NaHHBIX UCIIBITAHUN 00pa3I[0B BEIYHCIISICTCS 1O hopMyIIe

R,= o, - af, (180)
1 n
o, =—2 0,
rae ni=1 - cpemHee apH(METHYECKOe 3HAYECHHE Ipefesia TEKYydecTH WIIH
BPEMEHHOTO CONPOTHBIICHUS UCTTBITAHHBIX 00pa3IoB;
091 1,5
a=1651+—"=+-"
v 1) kod()pUIMERT, YIUTHIBAIOIMI 00beM BHIOOPKH;
1 =n P
S= 2 (O-i —0, )
n—liz - cpenHee KBaIpaTHIecKoe OTKIOHEHHE PE3YIbTaTOB HCITBITAHUI;

0; - IpeZie TEKYYECTH UM BPEMEHHOE CONPOTUBIIEHUE i-T0 00pa3La;
N - YUCIIO UCTIBITAHHBIX 00pa3uoB (He MeHee 10).
Ilpu 3nauenuun S/o, > 0,1 ucnonb3oBaHUE PE3YABTATOB, MOJYYEHHBIX 110 UMEIOIMMCS
JTAHHBIM HCIIBITAHUH 00pa3IloB, HE JOMYCKAETCS.

[TPMJIOXEHUE 9*
OCHOBHBIE BYKBEHHBIE OBO3HAYEHUSA BEJIMUNH

A MJIOLIA/Ib CEUYEHUS OpYTTO;

Ap, - ILIOWIAARL CeUeHUs 00ITa HETTO;

A, - IIOWIAJH CEYCHUS pacKoca;

A; - nom@nb ce4eHUs MOJIKH (I1osica);

. - IUIOIAAL CEYEHHUS HETTO;

- IUIOIIA/Ib CEYEHHS CTEHKH

wf - ILIOLAJb CEYEHHU s 10 METAJLTy YIJIOBOTO 1IIBa;

wz - IJIom@aab CEYCHU 110 MeTame l'paHI/IIH)I CIIJIaBJICHUS,
- MOJYJb YIPYTOCTH;

CHUIIa;

:r;h;g;h;

=




- MOJIyJTb C/IBUTA,
- MOMEHT UHEPLINU CEYCHUSI BETBH;

I Ja- MOMEHTBI HHEPIIMH CEUCHHH T0sICa U packoca (bepMbl;

Rw_f
Ry

Rwun
RWS
R

wy

- MOMEHT WHEPIIUH CeUCHUs pedpa, TIITaHKH;

- MOMEHT MHEPIUU CEYEHUs TPOJOIBHOTO pedpa;

- MOMEHT WHEPIIUHU Kpy4eHUs OaJKu;

- MOMEHTHI HHEPIUH CEYECHHSI OPYTTO OTHOCUTENBHO OCEH COOTBETCTBEHHO X-X U -
s

- TO %X, CEYEHHE HETTO;

- MOMEHT, U3rH0aroIMi MOMCHT;

- MOMEHTBI OTHOCUTEJIBHO OCEl COOTBETCTBEHHO X-X U )-);

- IPOJOTbHAS CUJIA;

- IONOJIHUTENbHOE YCUIIHE;

- IPOJIOTIFHAS CHJIA OT MOMEHTA B BETBU KOJIOHHBI;

- TIoTIepeyHas CuJia, CHJia CABUTA;

- YCIIOBHAS TTOTIEpEeYHAas CHJIA JJIsi COSAMHUTEIBHBIX DJIEMEHTOB;

- yCJIOBHAs ToOIMepeyHas cuja, IPUXOoIsllas Ha CUCTEMY IIJIaHOK, PacloIOKEHHBIX B
OJIHO IJIOCKOCTH;

- pacyeTHOE CONMPOTHUBIICHUE PACTHKEHUIO ()yHJAMEHTHBIX OOJITOB;

- pacueTHOE CONMPOTUBIICHUE PACTSHKEHUIO BBICOKOIIPOYHBIX OOJITOB;

- pacyeTHOE CONMPOTUBIICHUE CMATUIO OOJNTOBBIX COEAMHEHU;

- pacueTHOe CONPOTUBIICHHE Cpe3y OOJITOB;

- pacyeTHOE CONMPOTHUBIIEHUE OOITOB PACTSHKEHUIO;

- HOPMATHBHOE COMPOTUBIICHHUE CTATH OOJITOB, TPHHUMAEMOE PABHBIM BPEMEHHOMY
CONPOTHUBIICHUIO O, MO TOCYAAPCTBEHHBIM CTaHIApTaM U TEXHUUYECKHM YCIOBHSM
Ha OOJITHI;

- pacuetHoe conpotuBieHue U-00pa3HbIX O0NTOB;
pacdeTHOE COMPOTHBICHUE TUAMETPATBHOMY CXKATHIO KAaTKOB (IIpU CBOOOJTHOM
KaCaHUH B KOHCTPYKIHUSIX C OTPAaHUYEHHOM MOJIBU)KHOCTBIO);

- pacueTHOE CONMPOTUBIICHUE PACTSHKEHUIO BBICOKOIIPOYHOM ITPOBOJIOKH;

- pacyeTHOE COMPOTHUBIIEHHE MECTHOMY CMSTHIO B LMJIMHJAPUYECKUX MIAPHUPAX
(zarndax) mpu MIOTHOM KacaHUU;

- pacdeTHOe COMPOTUBIIEHUE CTAJIM CMITUIO TOPLIEBOM MOBEPXHOCTH (IIPU HAIMYUU
IIPUTOHKH ),

- pacyeTHOE CONMPOTHUBIICHUE CTAJIU CABUTY;

- pacueTHOE CONMPOTUBIICHHE PACTSDKCHHUIO CTAIM B HAMPaBICHUU TOJIIMHBI
MPOKaTa;

- pacdyeTHOE COMPOTHBJICHHUE CTAIH PACTSHKEHUIO, CKATUIO, U3TMOY IO BPEMEHHOMY
CONIPOTHUBIICHUIO;

- BpEMEHHOE COMPOTHBIEHUE CTadl  pa3pbiBy, M[PUHUMAEMOE pPaBHBIM
MUHHHUMAJIbHOMY 3HaUEHHUIO Oy M0 TOCYAAPCTBEHHBIM CTaHIapTaM U TEXHUUYECKUM
YCIIOBHSIM;

- pacyeTHOE CONMPOTHUBIICHUE YIIIOBBIX IIBOB Cpe3y (YCIOBHOMY) IO METaJLTy I1Ba;

- pacueTHOE CONPOTHUBIICHHE CTBHIKOBBIX CBapHBIX COCAWHEHUM  CXKATHIO,
pacTsDKEHUI0, U3Tu0Y 10 BpEMEHHOMY COITPOTUBIICHHIO;

- HOpPMaTUBHOE COMPOTUBIIEHHE METAIJIA IIBA 10 BPEMEHHOMY COITPOTHBIICHHIO;

- pacyeTHOE CONMPOTUBIICHUE CTHIKOBBIX CBAPHBIX COCTMHEHUII;

- pacdeTHOE COMPOUBIICHHE CTHIKOBBIX CBAPHBIX COCTMHEHHH CHKATUIO, PACTSHKEHHUTO



U U3rHoy Mo mpeeny TeKy4ecTH;

R,. - pacueTHOE€ CONpPOTUBIICHHE YITIOBBIX IIBOB Cpe3y (YCIOBHOMY) IO METAILLY
TpaHULbI CIIABOCHMUS,;

R, - pacueTHOE CONPOTUBJIECHUE CTAIM PACTHKEHUIO, CKATHIO, M3rHOy MO Ipeaely
TEKY4ECTH;

R, - mpeznen TEKyd4eCTH CTalld, IPUHUMAECMbI PaBHBIM 3HAYCHMIO IIPEZEIa TEKY4ECTH
O; 110 TOCYIapCTBEHHBIM CTaHIapTaM U TEXHMYECKUM YCJIIOBHUSM HA CTaJlb;

S - CTaTMYECKUH MOMEHT C/ABHTaeMOHl 4YacTH CeYeHHs OpyITO OTHOCHUTEIIBHO

HEUTpaJbHON OCH;
Wy W, - MOMEHTBI CONPOTHBIIEHUSI CEUYEHUS OPYITO OTHOCUTEIBHO OCEH COOTBETCTBEHHO

X-X 1 y-y;
Wins Wy - MOMEHTBI COIIPOTUBJICHUS CEYEHUS HETTO OTHOCUTEIBHO OCEH COOTBETCTBEHHO X-
X ny-y,
b - IMPHUHA;
bef - pacuerHas NMpHHAa,;
by, - nmpuHa noyku (mosca);
b, - mmpuHa BRICTYMNAIOIICH YacTu pedpa, cBeca;

C; Cx; ¢y - KOO(M(UIUEHTH! IS pacueTa Ha MPOYHOCTb C Y4ETOM Pa3BUTHUS IIACTUYECKUX
nedopmanuii mpu U3rude OTHOCUTEIBHO OCEH COOTBETCTBEHHO X-X, )-);

e - DKCIEHTPUCUTET CUJIBL;
h - BBICOTA;

hg - pacueTHas BbICOTA CTCHKU;
h, - BBICOTA CTCHKHU;

i - paInyc UHEPLIUU CEUYCHUS;

Imin - HAUMEHBIIMH painyc MHEPLUN CCUEHUS;
Iy; I, - paAnyChl UHEPLMHU CEYEHHS OTHOCUTEIBLHO OCEH COOTBETCTBEHHO X-X U -V

ks - xareT yrJioBOro 1IBa;

/ - JUIMHA, TPOJIET;

L. - JUTAHA CTOWKH, KOJIOHHBI, PACIIOPKH;

L - JUIMHA PaCcKOCa;

L, - pacyeTHasl, yCIIOBHAS JJINHA,

l, - nnvHa nmaHenu mnosica )epMbl UM KOJOHHBI;

I - IJINHA MJIaHKH;

L, - JUIMHA CBAPHOTO 11IBA;

l;l, - pacueTHble JUIMHBI JJIEMEHTAa B IUIOCKOCTAX, HEPIEHAUKYISAPHBIX OCSAM

COOTBETCTBEHHO X-X U V-;
m OTHOCHUTENBHBIN IKCIIEHTPUCUTET (m = eA/W,);
Mg - IPUBEACHHBIN OTHOCUTENBHBIN SKCUEHPUCHUTET (M = m1]);

r - paamyc,

t - TOJIILIMHA;

t; - TOJNIIMHA MOJIKH (T10sca);
ty - TOJIIIMHA CTCHKU,

pru . - KoO3pPULUEHTHI A1 pacdyera yrioBOro IBa COOTBETCTBEHHO 110 METaJUTy IIBa U 110
MCTaJIITy TpaHUIbI CIIJIABJICHU A,

% - KOOQPUIIHEHT yCIOBUN pabOTHI COCTMHEHUS,
Y. - ko3(uimeHT ycnoBuii paboTsl;
|2 - K03(pUITMEHT HAJC)KHOCTH 110 Ha3HAYCHUIO;

Ym - KOO(DPUIIUEHT HAIE)KHOCTHU IO MaTEePHAILY;



Yu - KO3(pUIIMEHT HaJe)KHOCTH B pacyeTax [0 BpEMEHHOMY COMPOTUBIICHHUIO;

n - KO3(QPUIIUEHT BAUSHUS (POPMBI CEUCHUS;
A - THOKOCTB(A = [ /i);
- A =2,R,/E
A - ycmoBHas THOKOCTH ( y/ );
Ay - IpUBEJICHHASA THOKOCTb CTEPKHS CKBO3HOIO CEUEHUS;
of - YyCIOBHAas  TpPUBEACHHAas  THOKOCTh  CTEP)KHS  CKBO3HOTO  CEYEHUSs

(ﬂ“Ef - Zef\/Ry/E );

, -2 R JE |

YCJIOBHAd THOKOCTh CTEHKHU t

A, :
A - HanGonbmas YCIIOBHAsI THOKOCTh CTEHKH;
Ag Ay - pacueTHble THUOKOCTH 3JIEMEHTa B IUIOCKOCTSX, IEPIEHIUKYISPHBIX OCSIM
COOTBETCTBEHHO X-X H J-);
v - xo3(ddunuent nonepeunoit aedopmannu cranu (Ilyaccona);

Oloc - MECTHOE HaIpsHKEHUE;
Oy; Oy- HOpPMaJIbHbIE HAIPSHKEHUS, NapallieIbHbIE OCAIM COOTBETCTBEHHO X-X U }-);

T, - KacaTeJIbHOE HaIpsDKEHUE,
@ry) - K03(OULIMEHT IPOJONBHOTO U3ruoa;
@» - KOO(PHUITMEHT CHWIKEHUS PACUCTHBIX COMPOTUBIICHUH TPH U3THOHO-KPYTHIIEHON
dopMe moTepu YCTONYMBOCTH OATIOK;
@. - XKOd(PPUIIMEHT CHFDKCHHS PACYCTHBIX CONPOTHUBJICHUH TPH BHEICHTPCHHOM
CKaTUH.
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