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BBEJAEHUE

CymiecTBeHHOW 0COOEHHOCTBIO CTAIBHBIX XOJOTHOTHYTBIX NTpPOQWICH SBISAETCS HX
TOHKOCTEHHOCTb, KOTOpasi BO MHOIOM OIPEIEIAET MOBEIEHUE I0J HArpy3Kod 3JEMEHTOB U
KOHCTPYKIMH U3 TakuX MpoQuie, a Takke XapakTep MCUYEPIaHUs MX HECYIIEH CIoCOOHOCTH.
3auacTyio TNOCHEIHSS CBs3aHA C MOTEpPEe MECTHOM YCTOMYMBOCTH, MOTEpPEH YCTOWYUBOCTH
(GOpMBI CeYeHHS, WM MX COBMECTHBIM JeiicTBUeM. MHOrna OHM camMH HEmoCpeACTBEHHO
SIBJISTIOTCS. IPUYMHON MCUEPIIaHUsI HECYIEN CIOCOOHOCTH (C yU4€TOM 3aKpUTUUYECKON paloThI), a
B HEKOTOPBIX CIIydasx OHHM TPOBOLUPYIOT TOTEPI0 OOMIeH YCTOWYHMBOCTH, B pe3yibTaTe
KOTOpPO# U MPOUCXOAUT UCUEPIaHHE HECYyIIel CTIOCOOHOCTH AJIEMEHTa WM BCEl KOHCTPYKLIUU.
Uewm Oosiee TOHKOCTEHHBIN MpouUib, TEM CIOXKHEEe paboTa AJIeMeHTa W, COOTBETCTBEHHO, €ro
pacuer.

Pacuér crasbHBIX TOHKOCTEHHBIX XOJIOAHOTHYTHIX MPOQHICH HUCKIIOYUTEIHHO I10
pOCCHIICKUM HOpMaMm mpoekThpoBaHus [1, 2] HeBo3MOxeH. XOTs TOCIEAHUE U JIOMYCKAIOT
3aKpUTHUYECKYI0O pabOTy HEKOTOPBIX KOMIIOHEHTOB CTEpXKHEW (Hampumep, CTEHKH C)KaToro
JIBYTaBpOBOTO 3JIEMEHTa), TEM HE MEHEe, OHU He CcoJepXkaT CTPONHONW METOIMKH pacuéra
TOHKOCTEHHBIX Tpoduieid BO BCEM MHOTO00pa3uu (opM MOMEPEUHBIX CEUYEHUU TOCIe TOTEPH
MECTHOM YCTOWYMBOCTH B 3aBUCHUMOCTH OT YpPOBHS HAaNpSHKEHUW, WX PaCHpeleseHUs Io
CEUEHUIO0, TPAaHUYHBIX YCIOBUHN TUIACTUH, COCTABIISIIOIIUX MPOQPHIIb.

B skoHOMUYECKH pa3BUTHIX 3apYOEKHBIX CTPAHAX CYIIECTBYIOT HOPMBI IPOEKTUPOBAHUS
KOHCTPYKIIMH U3 CTAbHBIX TOHKOCTEHHBIX XOJIOAHOTHYTHIX npodueii [3, 4, 5]. OOmmii moaxom
K pacuéTy cTep KHEel B HUX aHAJIOTHMYEH pacuéTy cTepykHei u3 6osee Toscroro Metamia. Ho mpu
9TOM, HpU HEOOXOJUMOCTH, B pacy€THbIX GopMynax (UIYpUPYIOT pPeIyLHpPOBAaHHBIC
XapaKTepUCTUKH HP(PEKTUBHOTO CEUYEHHsS. YUUThbIBas 3TO, a Takke TOT ¢akT, 4To B
«Pexomenpanusx...» [HWUIIpoekrcranbkoncTpykuun uM. H. II. MenbaukoBa [6] 1o
CYIIECTBY H3JI0OKEHAa Takas ke oOmas Meromuka, paspaborumkm CFSteel taxke mnpunsn
AQHAJIOTMYHBIM TMOAXOA. A HMEHHO, pacuéT CTEp)KHEBBIX 3JeMeHTOB BbinoyHseTcss mo CII
16.13330.2011 (axkryanusupoBannas peaakius CHull 11-23-81%) [1], HO nipu 3TOM B pac4éTHBIX
dbopmynax, Korgja 9TO HEOOXOJMMO, YYaCTBYIOT peIyLUpOBaHHbIE T'€OMETPHUUYECKUE
XapakTepucTHKH 3PPEKTHBHBIX CCUCHHM, BRIUUCIIEMbIe 110 MeToanke Eurocode 3 (EC3) [3, 7].

CFSteel v.1.x 6puta paspaborana B 2009 roay u mpeaHa3sHAYauach JJIsl BBIYUCIICHHS
MOJIHBIX U PEAYLHUPOBAHHBIX 2€0MEeMmpUYecKux Xapakmepucmuk Pa3iNdHbIX TUIIOB CEYCHMI
TOHKOCTEHHBIX XOJIOJHOTHYTBIX Mpoduiiel Mpu pa3inuHbIX BUJaX BHYTPEHHUX YCUIUI B HUX.

Bepcus 2.x mporpammel mosswiack B 2011 romy um mnpenHasHaueHa A pacdéra
9/1leMeHmMOo8 KOHCTPYKIIMM M3 CTalbHBIX TOHKOCTEHHBIX XOJOJHOTHYTHIX mpoduieir. B
YaCTHOCTH, B Bepcuu V.2.1 mpenycMOTpeHbl ClieAyrolue TUIIbI onepedHbix ceuenuid: [lIBemnnep,
C-o0pa3nbiif, C-o0pa3Hblii ¢ pudom Ha creHke, Z-o0pas3Hbiii, Curma-oOpas3Hblili npoduiu;
cnBoeHHblil [1IBennep, caBoennslit C-00pa3Hblid, caiBoeHHbIH C-00pa3Hblil ¢ pudom Ha CTEHKe,
caBoeHHbI Curma-oOpasHblii  mpoduiu. BBIMOMHAIOTCS pacu€Thl  IEHTPATbHO-CKATHIX,
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BHEICHTPEHHO-CXKAThIX, C)KAaTO-U3rH0aeMbIX M H3THOAaeMbIX 3JeMEHTOB. IIpemycMoTpeHsb
MIPOBEPKH PA3IUYHBIX BUIOB YCTOWYMBOCTH, IPOYHOCTH H IO MPEAeTbHON THOKOCTH.

Bepcus v.3.0 sBuace JanpHEHIIUM CYHIECTBEHHBIM Pa3BUTHEM CEMEHCTBA MPOTPaMM
CFSteel. Hapsiny ¢ pacu€ramu onemenmos KOHCTPYKIIUN H00aBICHBI PACUEThI KOHCMPYKYUIL
0aJIOK ¥ IPOTOHOB MOKPBITHSL.

PaccmaTpuBatoTcst 0aHO-, ABYX- U TPEXIPOJETHBIE OAJIKM C KOHCOJIbIO U 0€3 KOHCOJIH.
[Ipenycmotpen pacuér Oanmok u3 crnapeHHbIX C-o0pasHeix n Curma-oOpasHbIX HpoQUIICH.
Harpyska — paBHOMepHO-pacnpesiei€éHHasi, HEpaBHOMEpPHO-paclpe/ien€HHasd, a Takke HX
KOMOWHAIMH. BBIMOTHSAIOTCS pacd€Thl MPOYHOCTH MO HOPMAJIBHBIM HANpSHKCHUSM, Hecyel
CIOCOOHOCTH TPH JISHCTBUY JIOKAILHOW TIONIEPEYHOM CHJIBI Ha OTIOPE, a TAKXKE MO MPOTHOaM.

Pacuér mporoHoB BBITIOJIHSAETCS B COOTBETCTBHUH ¢ TosioskeHusimu Pazena 10 EN 1993-1-
3 [3]. dns pacuéra mporoHOB MpeayCMOTPEHBI pa3HOOOpa3HbIe PACUETHBIC CXEMBI: OJIHO-, JIBYX-
U TPEXHNPOJETHBIE CHUCTEMBI C KOHCOJbIO M 0e3 KOHCcOoNMM. Takke BO3MOXHBI HEPEXJIECTHI
MPOTOHOB Ha onopax. M3rnOHas kECTKOCTh ePEeXIECTOB MOKET ObITh KaK OECKOHEUHOM (B 3TOM
cilydae MOJENUPYeTCs Hepa3pe3HOU MPOTroH), TaK U KOHEUHOMW yNpyrou. 3aKkperuieHne HIKHUX
MOSICOB MIPOTOHOB M3 IJIOCKOCTH MOXET OTCYTCTBOBAaTh WJM B 3aBUCHMOCTH OT KOJIMYECTBA
MPOJIETOB B NMPOTOHE JOCTUTATh TPEX 3aKPEIUIEHUH Ha MPOJET. DTO MO3BOJISIET MOJIEIUPOBATh B
nporpaMMe OOJIBIIMHCTBO CHUCTEM IIPOTOHOB, MPUMEHSEMBIX B IPAKTHKE CTPOUTEIHCTBA.
[Iporons! MOTryT BBINOJHATHCSA U3 Z-00pa3HbIX, C-00pa3Hbix U CUrMa-oOpa3HbIX OJMHOYHBIX
npoduineit. Harpyska — paBHOMepHO-pacnpeiei€éHHas o Bcel JinuHe nporoHa. B tom uucine
MPeyCMOTPEH BapuaHT MOAbEMHON Harpy3ku. Takke mperycMOTpeHa BOBMOKHOCTh TOSBICHUS
OCEBOM CXMMArOUEed CUibl B TporoHe. IIpom3Bomarcs pacu€rbl MPOYHOCTH MO HOPMAJIbHBIM
HampsDKEHUSM, YCTOWYMBOCTH CBOOOJHOTO TMoOsica W3 IUIOCKOCTH TPOTOHA, Hecylel
CIIOCOOHOCTH MPOTOHA Ha OTIOPE, a TaKXkKe MPOBepKa MPOruOOB MPOroHa.

Bo Bcex cnywasx mojaraercs, 4YTO Ha BEpXHHUHM mosc omnmpaercss (U HaAEKHO
MIPUKPETISETCS K HeMy) JKECTKUUW TOPU3OHTAJIbHBIM TUCK M3 MPOQPHIMPOBAHHOTO HACTHIIA,
KOTOPBIA 00ecreunBaeT OOIIYI0 YCTOMYMBOCTh OQJIOK M MPOTOHOB, a TAK)KE BOCIPHHUMACT U
nepenaéT Ha OMOPbI CKATHYIO COCTAaBJISIONIYIO0 Harpy3KH (B cllydae ¢ IPOTOHAMH).

Hacrosimas Bepcus V. 3.1 CFSteel umeer creayromiue nomnoaneHus otnocutensHo V.3.0:

— B OmOimoTeKy ceueHuit jo06asiaeHbl C-o0pazHbie PO ¢ TBOWHBIMHU OTTHOAMU;
— MOSIBWJIACh BO3MOXKHOCTH Y4€Ta TOJIIMHBI IIMHKOBOTO MOKPBITUS MPODUIIEH.

IMporpamma CFSteel mpeanazHaueHa i MOArOTOBJICHHBIX MOJIb30BATENCH, 3HAIOIIUX
HOpMBI TipoekTupoBanus [1, 3, 7, 8, 24]. Kpome TOro, moyb30BaTeib J0JDKEH IMPUHHUMATH BO
BHHMMAaHUE JOMYIICHUS U MOJI0XKEHHs pacu€ra, MPUHATHIEC B IPOrPaMMe U H3JI0KEHHbBIE B JaHHOM
PykoBoacTBe mosib3oBartess.

[IporpaMMHBII MPOIYKT MOXKET 3KCILTYaTUPOBAThCS MOJ YIPABJICHUEM OIEpPallMOHHBIX
cucrem Windows XP, Windows Vista u Windows 7.

C ysaoicenuenm,
konexkmue paspabomuuxos CFSteel

www.CFSteel.ru
deltaing@mail.ru



mailto:deltaing@mail.ru

I'nasa 1 CFSteel v. 3.1

1. BBIHUCJEHUE TEOMETPUYECKHUX XAPAKTEPUCTHK
CEUYEHUU

1.1. O0mme 3aMmeyanus

B  mporpamMe  BBIUMCISIOTCS  J1Ba  BHJA T'€OMETPUYECKUX  XapPaKTEPHCTHK:
XapaKTePUCTHKH  TIOJIHOTO  CEYCHHUS W XAPaKTePUCTHKU  IPPEKTUBHOTO  CEUYCHUS
(penyupoBaHHBIE XapaKTEPUCTHUKH). BRIUUCIICHNE BBITOHSICTCS IO OOMIESIPUHSATHIM TIPABHIIAM
COTIPOTHBIICHUSI MATEPUAIOB C YU4ETOM 3aKpYIJIeHUH B MecTax ruda. VcKiaroueHneM SBISETCS
oTpe/iciecHue MOMEHTOB MHEPITUU TPH CBOOOJHOM KPYUEHHH, CEKTOPHAIBHBIX XapaKTEPHCTUK
(B T.U.MOJIOKEHMS IieHTpa u3ruba). JIJis 3THX XapaKTePUCTUK BBIYKCICHUS BBIMIOJHSIOTCS B
MIPETOI0KEHUN KOCTPBIX)» YIIIOB.

JUJIS TIOJHBIX CEUEHUH BBIYHCISAIOTCS CICAYIONIUE TCOMETPHUSCKUE XapaKTePUCTHKH:
IUIOMIAJb CEUEHHUS, MOMEHTHl HMHEPIMH OTHOCHTEIHLHO B3aWMHO TEPICHIUKYISIPHBIX
IEHTPATBLHBIX OCEH, MOMEHTBI CONPOTHUBIICHUS CEYCHHS W PANyChl WHEPIMH OTHOCHTEIHHO
3THX OCEH, TOJIOKEHUE IIEHTpa TSHKECTH CCYCHHS W IICHTpa M3ru0a, MOMEHT HHEPIHH IPH
CBOOOJTHOM KPYYCHHH M CEKTOPUAIBHBI MOMEHT WHEPIIUH, HEKOTOPBIX CITydasX, MOJIOKEHHE
TJIABHBIX I[EHTPAIBHBIX OCEH, MOMEHThl WHEPIMH, paJAWyChl WHEPIHUH W MOMEHTHI
COTIPOTUBIICHUSI OTHOCHTEIBHO J3THX OCEH, IIEHTPOOECKHBIH MOMEHT HWHEpIuU. Tarke
OTIpeNeNsieTcsl BEC OJHOTO TOTOHHOTO MeTpa mpodmiast ¢ y4€TOM TOJIIHMHBI [UHKOBOTO
MOKPBITHS ¥ TEOPETHUYECKAsl IMUPUHA 3aTOTOBKH.

Hnst 2pPeKTUBHBIX CEUEHUH OMPENeNsSIOTCS XapaKTePUCTUKU: IUIOMIAAb, MOMEHTHI
WHEPIIUU OTHOCHUTENIBHO IIEHTPAIBHBIX Ocei 3(p(PEeKTHBHOTO CeUeHUsI, MOMEHTBI COTIPOTHUBIICHUS
CCUCHMSI, PAINyChl MHEPIIUH, MOJIOKEHHE IICHTPA TSHKECTH d(P(EKTUBHOTO CCUCHHUSL.

ITapameTpsr 3ddekTuBHOTO cedeHust ompeaensiores mo mMeroauke EC3 [3, 7] mo
3aJJaHHBIM TIOJIb30BaTENeM YCHIHMSAM. [IpeaycMOTpeHBI clenyromue BUABI YCHUIHNA: OCEBOE
C)KaTue, CKaThue ¢ U3ruOOM B OJTHOM TNIOCKOCTH U IUIOCKHIA U3THO.

1.2. Tunbl nonepevYHbIX ceYeHU

1.2.1. IlIBemnep

Ceuenue B Buje LIBeiepa Moka3zaHo Ha pucyHke l.1. IlpemxycMoTpeHa BO3MOXHOCTB
pa3HbIX IIUPHUH BEPXHEro U HWXHero nosca. Jlomyckaemsle 3HaueHus pasmepos: H = 100...400
mm, T=0,8...4 mm, Bi=40...200 um, R=1...8 mm.

B tabnune 1.1 npuBeseHO CpaBHEHHE M€OMETPUUYECKUX XapaKTEPUCTUK CEYEHUN THYTBIX
mBesuiepoB o 'OCT 8278 ¢ COOTBETCTBYIOIIMMM XapaKTEepPUCTHKAMM, BBIUMCIEHHBIMH IO
nporpamme CFSteel.
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Pucynok 1.1 — [lIBenmnep

1.2.2. C-o0pa3Hoe ceueHne

C-o0pa3Hoe ceueHHe MMOKa3aHo Ha pucyHke 1.2. B HEKOTOpBIX ciydasix MpeaycMOTpeHa
BO3MOYHOCTh Pa3HBIX IIMPUH BEPXHETO M HWKHETO IM0sCa, Pa3HBIX MIUPHH W YIJIOB HAKJIOHA
OTTHOOB, a TAaK)KEe PA3HBIX PATMYCOB 3aKPYTICHHUS MKy CTCHKOW M ITOSICOM M MEXKY TOSICOM H
otrudom. [lomyckaemsbie 3HaueHus pazmepos: H = 100...400 ym, T = 0,8...4 mm, B = 40...200
mm, C=5mm...1/3 H,00=60...120°, R12=1...8 mm.

B Tabmume 1.2 mpuBeneHO CpaBHEHHE TEOMETPHYECKUX XapaKTepUCTUK cedeHuid C-
06pasHbIX THYTHIX mpodueii mo TOCT 8282-83" ¢ COOTBETCTBYIOIIMME XapaKTEPUCTHKAMI,
BbIunciIeHHbIMH 10 Tporpamme CFSteel. B tabawmme 1.3 mnpencraBieHb XapaKTEPHUCTHKU
ceueHnil C-00pa3HBIX XOJOAHOTHYTHIX TpOoduiield W3 ONMHKOBAaHHOW CTalld, MPOW3BOIUMBIX
pasmuuabiMu - npeanpustusmu  CIIHA [9,10,11,12,13] no cranmapty ceBepoaMEpUKaHCKOM
«Accormanuun

i ""‘ Bf2

Pucynok 1.2 — C-o0pa3Hoe ceueHue
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NPOM3BOMTENICH CTANBHBIX KOJOHH» [14]. B Tabnmue 1.4 mpencraBieHbl XapaKTCPHUCTHKH
xooqHOTHYThIX C-00pa3Hbix mpoduieit npoussojacta BlueScope Steel Limited [15] wu
COOTBETCTBYIOIIHE pe3y/ibTarhl pacuéra no CFSteel.

B pa6ore [15] npuBenéH YncieHHbIH pUMEP BBIYUCICHUS TEOMETPHUECKHUX MTapaMeTpPOB
s dekTuBHOrO (peaynupoBaHHOT0) cedeHuss C-o0pa3Horo mnpoduis, MPEICTABICHHOTO Ha
pucynke 1.3. Pa3mepbl ceueHHs 1 MEXaHUYECKHE XapaKTEPUCTUKU CTaIU MIPUBEJICHBI B TaOIHIIE
1.5. Pacuér Bemonnen B coorBerctBur ¢ EC3 [3, 7]. [lockosbKy npuBEAEHHBIC BBHIYUCICHHS
BBINOJIHCHBI BPYYHYIO, BEPOSITHO, II03TOMY B pacuére [15] He

bf

e

—J

Pucynok 1.3 — C-00pa3ubiii npodhuib

peann30BaH WTEPAIMOHHBIN TPOIeCcC, HEOOXOAUMBIA [UIi yTOYHEHUS TIOJIOKEHUS IICHTpa
TSOKECTH PEIYIIMPOBAHHOTO CeYCHUS. Takke B paboTe OTCYTCTBYET MTEPAI[MOHHBIN MTPOIIECC 10
ONpEJIeTICHHIO PeIYKIIMOHHOTO Kod(duumenta y, (1.5.5.3.2 [3]), koTopslii B nanmpHelIeMm
WCTIONB3YETCS ISl PeIyIUPOBAHUS TUIOMAIHN Agred M TOJIIHHEI treg OTTHOOB M MPHIIETAIONINX K
HUM YYacTKOB IIOSICOB, KOTOpble B coBOKymHocTH TpakTytorcs EN 1993-1-3 kak peGpo

xecTkocTH. IlocmemHuit WUTEepalMOHHBIN mporecc B cooTBercTtBUH ¢ 11.5.5.3.2(3) [3] HocuT
PEKOMEHIaTEbHBII XapaKkTep.



Ta6muua 1.1 — CpaBHeHHe XapakTepucTHK rHYThIX HiBesuiepoB o [OCT 8278 ¢ pe3ynbraramu BeruuciieHuid 1o nporpamme CFSteel

A, ov?

4
ly, cM

Wy, om®

h, by, t, R, ix, CM ly, om? Wy, oM’ iy, CM
MM MM MM MM
I'OCT | CFSteel | % TOCT | CFSteel | % TOCT | CFSteel % TOCT | CFSteel | % TOCT | CFSteel | % | TOCT | CFSteel | % | IOCT | CFSteel | %
1 2 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
60 | 32 3 4 3,4 3,4 0,0 | 1831 18,28 | 0,2 6,1 6,09 0,2 2,32 2,32 0 3,38 3,37 0,3 | 1,52 1,52 0 1 1 0,0
80 | 50 4 6 6,6 6,6 0,0 | 65,98 6589 | 01 16,5 16,5 0,0 3,16 3,16 0,0 16,6 16,6 0,0 | 4,48 4,88 89 | 1,58 1,58 0,0
100 | 50 3 4 5,68 5,68 0,0 | 87,88 87,83 | 01 | 1557 17,57 12,8 | 3,93 3,93 0,0 | 14,05 14,04 | 0,1 39 3,9 0,0 | 1,57 1,57 0,0
120 | 60 4 6 9 9 0,0 | 198,65 | 19852 | 0,1 | 33,11 33,09 0,1 4,7 4,7 0,0 | 31,92 31,88 | 01 | 7,42 7,41 01 | 1,88 1,88 0,0
140 | 60 4 6 9,8 9,8 0,0 | 28542 | 28527 | 0,1 | 40,77 40,75 0,0 5,39 5,39 0,0 | 3357 3353 |01 | 759 7,58 01| 185 1,85 0,0
160 | 80 4 6 12,2 12,2 0,0 | 489,16 489 0,0 | 61,14 61,12 0,0 6,33 6,33 0,0 | 78,01 7796 |01 | 1344 1343 [ 01| 2,53 2,53 0,0
180 | 80 5 7 | 16,09 16,09 | 0,0 | 784,86 7845 | 00 | 87,21 87,17 0,0 6,98 6,98 0,0 | 99,15 99,06 | 0,1 | 16,85 16,85 [ 01 | 2,48 2,48 0,0
200 | 80 4 6 | 1381 13,81 | 0,0 | 82348 | 82327 | 0,0 | 82,35 82,33 0,0 7,72 7,72 0,0 | 83,67 83,63 | 0,0 | 13,86 1386 [ 00 | 2,46 2,46 0.0
250 | 125 | 6 9 | 28,66 28,66 | 0,0 | 2811,7 | 2810,8 | 0,0 | 224,94 | 224,87 | 0,0 9,9 9,9 0,0 | 448,01 | 447,78 [ 01 | 4933 | 4931 | 0,0 | 395 3,95 0,0
300 | 100 | 8 12 | 37,62 37,62 | 0,0 | 4694,8 | 46922 | 0,1 | 312,98 | 312,81 | 0,1 | 11,17 11,17 0,0 | 327,88 | 3275 |01 | 4294 | 4291 |01 | 295 2,95 0,0

Ta6nuua 1.2 — CpaBHerne xapakTepucTik C-06pasHbIX rHyTHIX npoduieii o TOCT 8282-83" ¢ pesyipraramu BeUuCICHHIT 0 mporpamme CFSteel

h, by, c, t, R, A, em? Iy, om? W, oM’ ix, CM ly, om? Wy, oM’ iy, cM

MM N MR R oot | CFsteel | 9% | roct | CFSteel | % | roct | CFSteel | % | roct | cFsteel | % | roct | cFsteel | % | roct | CFsteel | % | roct | cFsteel | %

1| 2|3 |4a]l5]| s 7 8 9 0 |ul| 13 |14 15 16 | 17| 18 19 |2 | 21 2 | 23| 2 5 | 2
62 | 66 | 175 | 3 | 45| 623 | 623 |00| 4014 | 413 |29 | 1295 | 1312 | 13| 254 | 258 | 16| 3665 | 355 |31 961 | 951 | 10| 239 | 239 | o0
65 | 32 | 8 | 1 |15]| 138 | 138 |00| 938 94 | 02| 269 | 280 |74| 261 | 261 |00]| 189 19 |o5| 088 | 088 |00 117 | 117 |00
100 | 50 | 10 | 2 | 3| 412 | 41 |o5| 6559 | 656 |00 1312 | 1311 |o01| 4 4 |oo| 1264 | 126 |03| 36 | 368 |22| 176 | 175 | o6
120 | 55 | 18 | 5 | 75| 1166 | 1144 | 19 | 24574 | 2375 |34 | 4096 | 3958 |34 | 459 | 456 |07 | 4252 | 405 |48 | 1165 | 1104 |52 | 191 | 18 |16
160 | 50 | 20 | 3 | 45| 836 | 833 |04 | 30637 | 3046 |06 | 383 | 3807 | 06| 605 | 605 |00 2712 | 269 |o8| 774 | 766 | 10| 18 18 |00
300 | 60 | 50 | 5 | 75| 2436 | 2414 |09 | 28616 | 28118 | 1,7 | 190,77 | 18746 | 1,7 | 1084 | 1079 | 05 | 12561 | 1231 |20 | 3042 | 2073 |23 | 227 | 226 |04
400 | 160 | 50 | 3 |45 | 2401 | 2393 |03 | 6073 | 6042 | 05 | 3037 | 30212 | 05| 1594 | 1589 | 03 | 8845 | 8787 | 07 | 80,83 | 8023 | 07 | 607 | 606 |02
550 | 65 | 30 | 4 | 6 | 2855 | 2841 |05 | 10258 | 10154 | 10| 373 369 |11 1896 | 189 | 03| 1103 | 1081 | 20| 2064 | 2019 | 22| 197 | 195 |10




Thasa 1

CFSteel v.3.1

Ta6muma 1.3 - C-o0pasusie npoduan. ConocraBieHre pe3yabTaToB, noiaydeHHbix o CFSteel, ¢

AaHHBIMU CEBCPOAMCPUKAHCKUX HpOHSBOHI/ITeHeﬁ

XapaKTepI/ICTI/IKI/I IIOJIHOT'O CCUYCHUA

[Ipoduns by, c. t, Hcrounuk, _ ] 4 l, pom
(oGosmawerme | o | 0o PacXox/cHHE B A, Iy, Wy, [ ly, ly, I, on om® oM

o SSMA) % oM? om? o’ cM om? cM
1 2 | 3 | 4 5 6 7 8 9 0 | 1 12 13 14
[91.010],[11],[12].[13] | 205 | 658 | 863 | 566 | 287 | 118 | 00053 | 132,62 | -2,09
ﬁg‘:?ﬂ;j 0,8 CFSteel 205 | 658 | 864 | 566 | 28 | 117 | 00054 | 12050 | -2,08
o 00 00| o1| oo 24| os 19 23| 05
[9].010],[11],[12],[13] | 266 8 | 11,16 | 565 | 362 | 117 | 00117 | 168,13 | -2,07
600S137-43 115 CFSteel 267 | 851 | 1117 | 564 | 36 | 116 | 0012 | 16443 | -2,06
% 04 01| o1| o2| o6 o9 26 22| 05
(910101, [11],[12],113] | 331 | 1048 | 1375 | 562 | 437 | 115 | 00228 | 20363 | -2,04
600513754 | 348 | 953 | 144 CFSteel 332 | 1047 | 1375 | 562 | 43 | 114 | 00234 | 19817 | -2.03
o 03 01| 00| oo 16| o9 26 27| o5
[91.010],[11] [12],113] | 413 | 1288 | 169 | 559 | 52 | 113 | 00451 | 24506 | -2,01
600S137-68 181 CFSteel 413 | 1288 | 169 | 559 | 52 | 112 | oo462 | 23720 | -2
% 00 00| 00| oo o0 o9 24 32| o5
(910101, [11],[12],113] | 573 | 1744 | 2288 | 551 | 662 | 106 | 01276 | 317,15 | -1,96
6005137-97 258 CFSteel 573 | 174 | 2284 | 551 | 66 | 107 | 01321 | 303 | -1.95
. 00 02| 02| oo o3| o9 35 45 | 05
[O100],[11] [121113] | 222 | 746 | 98 | 58 | 48 | 148 | 00057 | 22892 | 277
6005162-33 088 CFSteel 222 | 744 | 976 | 579 | 48 | 147 | 00058 | 22102 | -2.75
% 00 03| 04| o2 o0 o7 18 35| o7
[91.010],[11],[12],[13] | 288 | 963 | 1265 | 578 | 62 | 146 | 00126 | 291,06 | -275
6005162-43 115 CFSteel 280 | 963 | 1264 | 578 | 61 | 145 | 00120 | 28156 | -2,72
w | 03 00 o1 | 00 | 16 | 07 | 24 33 11
(OL[10][11],[12],[13] | 359 | 119 | 1562 | 576 | 75 | 145 | 00247 | 35454 | 272
600S162-54 | 411 | 125 | 144 CFSteel 358 | 1187 | 1558 | 575 | 74 | 144 | 00253 | 34088 | 27
% 03 03| 03| o2 13| o7 24 39 | 07
(91[10][11],[12],[13] | 447 | 1467 | 1926 | 573 | 91 | 142 | 00489 | 42032 | -269
6005162-68 181 CFSteel 446 | 1463 | 192 | 572 | 89 | 142 | 00490 | 41057 | 267
w | 02 03 03 | 02 | 22 | o0 | 20 44 | o7
(91101 [11],[12],[13] | 623 | 1997 | 2621 | 566 | 118 | 137 | 01386 | 563 | -264
6005162-97 258 CFSteel 621 | 1988 | 2608 | 566 | 11,6 | 137 | 01427 | 53104 | -2,61
% 03 05| 05| o0 17| o0 30 57 | 11
(91[10][11],[12],[13] | 244 | 864 | 1134 | 594 | 87 | 186 | 00063 | 42421 | -376
6005200-33 088 CFSteel 245 | 865 | 11,35 | 594 | 87 | 189 | 00064 | 41768 | -3,76
. 04 01| o1| ool oo 16 16 15| 00
(O1[10][11][12,[13] | 317 | 1117 | 1465 | 593 | 112 | 188 | 00139 | 541,23 | -373
6005200-43 115 CFSteel 319 | 1121 | 1471 | 593 | 112 | 188 | 00143 | 53411 | -373
% 06 04| 04| o0 o0 o0 29 13| 00
[91[10][11][12],[13] | 395 | 1381 | 1813 | 591 | 137 | 186 | 00273 | 662 | -371
600520054 | 508 | 159 | 144 CFSteel 396 | 1384 | 1816 | 501 | 137 | 186 | 00279 | 64953 | -3,71
” 03 02| 02| oo oo o0 22 19| 00
(91[10][11],[12],[13] | 493 | 1707 | 2241 | 588 | 167 | 187 | 00539 | 80619 | -368
6005200-68 181 CFSteel 493 | 1709 | 2243 | 589 | 167 | 184 | 00551 | 786,86 | -3.68
% 00 01| o1| o2 oo 16 22 24| 00
[91[10][11],[12],[13] | 694 | 2336 | 3067 | 582 | 221 | 179 | 01531 | 10709 | -362
6005200-97 258 CFSteel 688 | 2336 | 30,66 | 583 | 221 | 179 | 01577 | 10309 | -3,62
w | 09 00 00 | 02 | 00 | 00 | 30 37 00

10



Inasa 1 CFSteel v.3.1
Oxonyanue tabm. 1.3

1 2 | 3| 4 5 6 7 8 9 0 [ 1 12 13 14
OL00L11112113] | 346 | 1283 | 1683 | 609 | 191 | 234 | 15 | %0895 | -482
6005250-43 115 CFsteel 348 | 1288 | 169 | 608 | 191 | 235 | 00155 | 89697 | -482
% 06 04| 04| 02| 00| o4 33 13| 00
[91[10][11],[12],[13] | 432 | 1589 | 2086 | 607 | 234 | 233 | 00298 | 11153 | -48
6005250-54 144 CFSteel 433 | 1592 | 209 | 604 | 235 | 233 | 00304 | 10943 | -48
65 | 150 o 02 02| 02| os5| o4 o0 20 19| 00
[91[10][11],[12],[13] | 539 | 1967 | 2583 | 604 | 286 | 231 | 00589 | 13641 | -4,77
6005250-68 181 CFsteel 530 | 197 | 2585 | 604 | 287 | 231 | o001 | 13311 | -477
% 0,0 02| o1 00| o3| o0 20 24| 00
[91[10][11],[12],[13] | 754 | 2704 | 3548 | 599 | 384 | 226 | 01677 | 18287 | -4,72
6005250-97 2,58 CFSteel 754 | 2704 | 3548 | 599 | 385 | 226 | 01722 | 17597 | -472
- 0,0 00| oo| oo 03] o0 27 38| 00
(91010][11][12,[13] | 25 | 1331 | 131 | 729 | 304 | 11 | 00064 | 25501 | -18
o 088 CFSteel 25 | 1331 | 131 | 729 | 3 | 11 | oo0es | 250,12 | -1,79
% 0,0 00| 00| oo 13| o0 16 19| o6
[9L[10][11],[12],[13] | 324 | 1721 | 169 | 728 | 39 | 109 | 00142 | 32334 | -1,78
800S137-43 115 CFSteel 326 | 1724 | 17 | 728 | 39 | 109 | oouse | 3781 | 177
- 06 02| 06| 00| oo o0 28 17| o6
(9110][11],[12],[13] | 404 | 2127 | 209 | 725 | 47 | 107 | 00279 | 39274 | -1,76
800S137-54 | 348 | 953 | 144 CFSteel 405 | 2132 | 20 | 725 | 47 | 107 | 00285 | 38432 | -175
% 02 02| 05| o0 o0 o0 22 21| o6
[91[10][11],[12],[13] | 504 | 2623 | 258 | 721 | 56 | 105 | 00551 | 473,98 | -1,73
8005137-68 181 CFSteel 506 | 2643 | 26 | 722 | 55 | 106 | 00563 | 4621 | -172
- 0,4 o8| o8| o1| 18] 10 22 25| o6
[91201[111[12,[13] | 705 | 3578 | 352 | 712 | 7 1 | o1ses | 61736 | -167
8005137-97 258 CFsteel 712 | 3657 | 3 | 717 | 74 | 102 | 01612 | 59669 | -166
% 10 22| 23| o7 s7] 20 28 33| 06

B mporpamme CFSteel peannzoBansl 00a yIOMSIHYTBIX HTEPAIMOHHBIX Tpoiiecca. B Tabmuie 1.6

IpUBEACHBI PE3YJIbTAThI, IIOJIYYCHHBIC IIPpU IIEPBOM IIPOXOKIACHHUHU HHKIIA, T.C. PE3YJIbTAThI

Hy.]'[@BOﬁ UTCpaln, KOTOPBIC AOJIKHBI COOTBETCTBOBATHL PE3YyjibTaTaM, HpI/IBeI[éHHBIM B pa60Te

[15]. PeaymupoBaHHOE cedeHnE TIOKa3aHo Ha pucyHke 1.4,

185 145
37(37) (188)  (i16)
12,5
25,68 (12,5) 25,68
(26,09 (26,09)
45,95 45,95,
(45,13), (45,13),
I I
25,68
(26,09) 25,68
(26,09)

Pucynok 1.4 — PexynupoBaHHOE ceueHMeE:
a) penyKuus ¢ y4€TOM NOTEPH MECTHOW YCTOMYMBOCTH CTEHKH,
0) peayKuus ¢ y4€ToM IOTEePH MECTHOM YCTOHYMBOCTH M TIOTEPU
YCTOHYHBOCTH (HYOPMBI CEUCHUS
(6 ckobrax noxazanwl pazmepwt no CFSteel)
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Thasa 1

Ta6muua 1.4 - C-o6pa3ubie npodwmu. ComnocraBiieHue pe3ynbTaToB, noiaydeHHbix mo CFSteel, ¢ nanusimu BlueScope Steel Limited

CFSteel v.3.1

XapaKTepI/ICTI/IKI/I IIOJIHOT'O CCUCHUA

t Hcrounuk, Lenp
Tpoduns MM pacxc;x;/;o[eHI/Ie A, oM ly, em® W,, oM ly, CM ly, cm Wy,CM3 iy, cM Zo, CM n3ruba Iy, em? ly, oM
Xe, CM

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Lysaght 2,16 36,4 7,13 411 7,55 2,19 1,87 1,66 -3,99 0,00719 160

C10010 1 CFSteel 2,16 36,4 7,13 411 7,5 2,19 1,87 1,66 -4,18 0,0075 163
% 0,0 0,0 0,0 0,0 0,7 0,0 0,0 0,0 4,8 4,3 1,9

Lysaght 2,58 43,2 8,48 4,1 8,92 2,59 1,86 1,66 -3,97 0,0124 188

C10012 1,2 | CFSteel 2,58 43,2 8,48 4,1 8,9 2,59 1,86 1,66 -4,16 0,0129 192

% 0,0 0,0 0,0 0,0 0,2 0,0 0,0 0,0 4,8 4,0 2,1

Lysaght 3,23 53,7 10,5 4,08 11,2 3,29 1,87 1,69 -4,01 0,0242 241,0

C10015 1,5 | CFSteel 3,23 53,7 10,53 4,08 11,2 3,29 1,87 1,69 -4,21 0,0253 2454
% 0,0 0,0 0,3 0,0 0,0 0,0 0,0 0,3 50 4,5 1,8

Lysaght 4,09 67,3 13,2 4,06 14,2 4,21 1,87 1,72 -4,04 0,0492 311,0

C10019 1,9 | CFSteel 4,09 67,3 13,2 4,06 14,2 4,2 1,87 1,72 -4,25 0,0515 315,3
% 0,0 0,0 0,0 0,0 0,0 0,2 0,0 0,3 52 4,7 14

Lysaght 3,54 129 17 6,04 18,8 4,17 2,31 1,89 -4,65 0,017 842,0

C15012 1,2 | CFSteel 3,54 129 16,97 6,04 18,8 4,17 2,31 1,89 -4,83 0,0175 860,5
% 0,0 0,0 0,2 0,0 0,0 0,0 0,0 0,0 3,9 2,9 2,2

Lysaght 4,43 161 21,1 6,02 23,7 5,29 2,31 1,92 -4,69 0,0332 1070,0

C15015 1,5 | CFSteel 4,43 161 21,1 6,02 23,7 5,28 2,31 1,92 -4,87 0,0343 1093,0
% 0,0 0,0 0,0 0,0 0,0 0,2 0,0 0,0 3,8 3,3 2,1

Lysaght 5,61 202 26,6 6 30 6,74 2,31 1,95 -4,71 0,0675 1370,0

C15019 1,9 | CFSteel 5,61 202 26,6 6 30 6,74 2,31 1,95 -4,9 0,0698 1396,4
% 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 40 3,4 1,9

Lysaght 7,12 254 33,5 5,98 38,6 8,79 2,33 2,01 -4,8 0,137 1810,0

C15024 2,4 | CFSteel 7,12 254 33,5 5,98 38,6 8,78 2,33 2,01 -5 0,142 1836,4
% 0,0 0,0 0,0 0,0 0,0 0,1 0,0 0,0 4,2 3,6 15
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Thasa 1

OxoHuyaHue T1a61. 1.4

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Lysaght 5,55 353 34,7 7,97 39,6 7,17 2,67 2,07 -5,16 0,0416 3060,0

C20015 1,5 CFSteel 5,55 353 34,7 7,97 39,6 7,17 2,67 2,07 -5,33 0,0427 3140,8
% 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 3,3 2,6 2,6

Lysaght 7,13 451 44,4 7,96 53,1 9,77 2,73 2,18 -5,36 0,0859 4240,0

C20019 1,9 CFSteel 7,13 451 44,4 7,95 53 9,77 2,73 2,17 -5,54 0,0881 4326,4
% 0,0 0,0 0,0 0,1 0,2 0,0 0,0 0,5 3,4 2,6 2,0

Lysaght 9,04 569 56 7,93 68,1 12,7 2,74 2,24 -5,44 0,174 5540

C20024 2,4 CFSteel 9,04 569 56 7,93 68 12,7 2,74 2,23 -5,63 0,179 5635
% 0,0 0,0 0,0 0,0 0,1 0,0 0,0 0,4 3,5 2,9 1,7

Lysaght 8,08 762 60 9,71 56,1 9,86 2,64 1,91 -4,85 0,0972 6860

C25019 19 CFSteel 8,08 762 60 9,71 56,1 9,86 2,64 1,91 -5,01 0,0995 7053
% 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 3,3 2,4 2,8

Lysaght 10,2 962 75,7 9,69 72,1 12,8 2,65 1,96 -4,93 0,197 8920,0

C25024 2,4 CFSteel 10,2 962 75,7 9,69 72,1 12,8 2,65 1,96 -5,1 0,202 9145,0
% 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 3,4 2,5 2,5

Lysaght 12,6 1700 113 11,6 151 21,7 3,46 2,62 -6,6 0,243 26800,0

C30024 2,4 CFSteel 12,6 1698 113 11,6 151 21,7 3,46 2,62 -6,8 0,248 27206,0
% 0,0 0,1 0,0 0,0 0,0 0,0 0,0 0,0 3,0 2,1 1,5

Lysaght 16 2130 142 11,6 196 28,5 3,5 2,63 -6,79 0,479 35700,0

C30030 3 CFSteel 16 2133 142 11,6 196 28,5 3,5 2,73 -6,97 0,489 36104,0
% 0,0 0,1 0,0 0,0 0,0 0,0 0,0 3,8 2,7 2,1 1,1

Lysaght 19,1 3580 205 13,7 382 42,3 4,47 3,47 -8,63 0,573 90000,0

C35030 3 CFSteel 19,1 3581 205 13,7 382 42,3 4,47 3,47 -8,81 0,583 91222,0
% 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 2,1 1,7 1,4
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Thasa 1

CFSteel v.3.1

Tabmuua 1.5 — 3nauenus pazmepoB C-npoduiist 1 MEXaHUYECKUX XapaKTEPUCTUK CTAIH

IIpenen Monyanb
IMapametp h, mm bs, Mmm C, MM t, Mmm r, MM TeKy4ecTH, | YIPYIrocTH,
MlIla MlIla
3HaueHne 97,3 37,0 12,5 1,48 0,85 505 2,1*10°
Tabmuma 1.6 — ComocraBinenue pacdyéra peaylupoBaHHBIX XapakTepucTtuk (C-00pa3HOro
npodus no [15] u mo CFSteel
ynkr
0 P
ijn TMapamerp EN 1993-1-3 [15] CFSteel ac’“’f)'/“‘e“"e’
EN 1993-1-5 °
1 INonnas nnomanap cedeHnst Ag, MM’ 277,1 281 1,2
2 PacuérHas mupuHa oTruba, Cpef, MM 5.1(1) 11,29 11,29 0
3 PacuéTHas mupuHa nosica by ¢ff, MM 5.1(1) 34,59 34,59 0
4 PacuéTHast BbICOTA CTEHKH N eff , MM 5.1(1) 94,89 94,89 0
5 OtHocuTenbHas THOKOCTh OTTHOa ﬂ,pc 4.4(2) 0,562 0,557 0,9
6 OrHocHTeNnbHas THOKOCTH osica ﬂpb 4.4(2) 0,609 0,603 1,0
7 OtHocuTenbHast THOKOCTh CTEHKH /Iph 4.4(2) 1,671 1,653 1,0
PenyKIMoHHBIA KOAQQUIEHT 1St
8 4.4(2) 1 1 0
orruba O,
PenyKIMOHHBINA KO UIMEHT 1S osica
9 4.4(2) 1 1 0
P
Penykunonnslit koaddunment ajst
10 4.4(2) 1 1 0
CTCHKH L,
[Tomans peayupOBaHHOTO C YI4ETOM
11 NOTEPH MECTHOH YCTOHYMUBOCTH CTEHKHU 211,87 212 0,06
ceueHU Ay, MMm?
12 [Monuas nnou;am, pebpa ®ECTKOCTH Ha 42,66 42,31 0.8
nosice As, MM
MOMEHT HHEepIIMH MTOJTHOTo pedpa
13 KECTKOCTH OTHOCI/IVTGJIBHO COOCTBEHHOM 560,24 560,21 0
OCH, TTAPAIUIEFHOM MIOCKOCTH Tosica |,
Mm?
14 [Mapamerp ynpyroit sxéctkoctu K, H/mm® 5.3.1(5) 1,193 1.196 0,3
Kputrueckoe HanpspkeHue 17st pedpa
15 N 5.5.3.2(7) 555 550 0,9
xéctkocTH O, o, MIla
16 OtHocHUTENbHAs THOKOCTE /1d 5.3.1(7) 0,963 0,964 0,1
17 Penykuuonnsrii kodpurment ¥ 5.3.1(7) 0,774 0,773 0,1
1g | PeAymmposanHaz niomazs peopa 5.5.3.2(11) 33,01 33,16 05
JKECTKOCTH Ha Mosice Ag red, MM
P 0
19 CAYIUPOBATHa TONIIIHA pebpa 5.5.3.2(12) 1,15 1,16 0,9
JKECTKOCTH Ha 1osce treq, MM
[Tromans peaynnpoBaHHOTO CEUECHHS C
20 yu€TOM MOTEPH MECTHOM YCTOHYHUBOCTH U 190,24 192,19 1,0
TIOTEPH YCTOMINBOCTH HOPMBI Actr, MM
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1.2.3. C-o0pa3Hoe ceueHue ¢ TBOMHBIMH OTTHOAMU

C-obpa3Hoe cedeHHe ¢ ABOWHBIMHU OTTHOaMU MOKa3aHO Ha pucyHke 1.5. B HexoTOphIx
ClIydasx MpeIyCMOTPEHAa BO3MOXKHOCTh Pa3HBIX HIMPUH BEPXHEr0 W HUIKHETO TOsca, Pa3HBIX
IIUPUH BEPXHUX U HUKHUX BEPTUKAIBHBIX YacTel OTrHOOB, a TAKXKE Pa3HBIX MIUPUH U YIIIOB
HaKJIOHa BTOpBIX OTru6OoB. [omyckaemsbie 3HadeHust pazmepoB: H = 100...400 mm, T = 0,8...4
mm, Be=40...200 mm, C=5mm...1/5H, D < 1/3Bs, o = 90...135°, R=1...8 mm.

" ) g2

Bf1

Pucynok 1.5 — C-00pa3Hoe ceueHHe ¢ ABOHHBIMU OTrHOaMuU

[Tpu BeIUUCTICHUH PEAYIIMPOBAHHBIX XapAKTEPUCTHK d(PPEKTUBHOTO CCUCHHS CUUTACTCS,
YTO BEPTUKAIBHBIC YACTH OTTHOOB Bceraa 3 (PeKTHBHBIL.

1.2.4. C-o0pa3Hoe ceyeHue ¢ pudom Ha CTEHKE

C-o0pa3Hoe ceueHue ¢ pudoM Ha CTEHKE IMOKa3aHO Ha pucyHkKe 1.6. B HexoTOphIX
Cllydasix mpeaycMOTpeHa

Bf1

Pucynok 1.6 — C-o6pasHoe ceuenne ¢ pudoM Ha CTEHKE

BO3MOKHOCTb Pa3HbIX HMIUPUH BCPXHETO W HWIKHCIO IIOACA, PA3HBIX HNIMPUH U YI'JIOB HAKJIOHA
OTrHu0OO0B. PaI[I/IYCBI BCECX 3aprrJ'ICHI/II71 OJWHAKOBBIC. I[OHYCKaeMBIe 3HAYCHHUA PAa3MCPOB: H=

15
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100...40 mm, T = 0,8...4 mm, Bs=40...200 mm, D> 5 mum, C=5mm...1/3 H, a = 60...120°, R =
1...8 mm.

[Ipu BeIYUCIECHUH PEAYIIMPOBAHHBIX XaPAKTEPUCTHK S(P(PEKTUBHOTO CEUCHHS CUUTACTCHS,
9TO KECTKOCTH pr(a B HarpaBIeHUH OCH X JIOCTATOYHA JUIS TOTO, YTOOBI MPH 1000 Harpy3Ke
HE TIPOMCXOJMIN €r0 OTHOCHTEJIbHBIC MEPEeMEIICHUsT BIOJIb 3TOH OCH. BO3MOXXHOCTH moTepH
YCTOMYUBOCTHU YaCTeH CTEHKH MEXTy pu(OM U TIOSICAMH COXPAHSETCSL.

1.2.5. Curma-o0pa3Hoe ceueHue

Curma-o0pa3Hoe ceueHHE I[I0Ka3aHO Ha pucyHke 1.7. B HekoTopblx ciydasx
IPeAyCMOTPEHA BOZMOXKHOCTD

Bf1

Pucynok 1.7 — Curma-o0pa3Hbiii IpoQuib

pa3HbIX IIMPUH BEPXHETO U HIDKHETO MOsiCa, Pa3HbIX IIMPUH M YIJIOB HAKJIOHA OTTHOOB.
Pannycel Bcex 3akpyriieHunii oguHakoBble. Jlomyckaemble 3HaueHus pasmepoB: H = 100...400
mm, T = 0,8...4 mm, Bi = 40...200 mm, H1L = H2...H-2R, H2 = 5sm..H1, D > 5 mum, C =5
mm...1/3H,a=60...120° R =1...8 mm.

[Ipu BbIYKMCIIEHUN PEAYLIMPOBAHHBIX XapaKTEPUCTUK dPPEKTUBHOTO CEUCHUS CUUTACTCH,
YTO KECTKOCTU ABYX HAKIIOHHBIX YYaCTKOB CTEHKH B HApaBJICHUH OCU X JOCTATOYHBI Ui TOTO,
9YTOOBI MpU 000N Harpy3Ke He MPOUCXOINIIO0 UX MepeMelleHre BI0JIb 3TOM ocu. BO3MOXKXHOCTD
MOTEPU YCTOMYMBOCTHU CPEIHEN YaCTH CTEHKU U YacTel CTEHKU MEXIy HAKIOHHBIMHM Y4aCTKaMU
Y TIOSICAMH COXPAHSETCS.

B tabnuue 1.7 npuBeneHbl XapaKTepUCTHK XOJIOAHOTHYTHIX CUrmMa-o0OpasHbIX npoduieit
U3 OIMHKOBaHHOW crtamu mpom3BojacTBa A. Kalpinis-N. Simos S.A. [16] u cooTBeTcTBYIOIIHE
pesynbraThl pacuéra mo CFSteel.

1.2.6. Z-o6pa3Hoe ceueHue

Z-00pa3Hoe cedeHue rnokazaHo Ha pucyHke 1.8. IlpemycMoTpeHa BO3ZMOKHOCTh pa3HBIX
IIMPUH BEPXHETr0 U HIDKHETO 10siCa, pa3HbIX IIUPUH U YTJIOB HAKJIOHA OTTHOOB, a TaKXkKe pa3HbIX

16
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paaycoB 3aKpYIJICHHSI MEKIY CTCHKOM U MOSICOM M MEXIY NOsSCOM H 0TruboMm. Jlomyckaemple
3raueHus pazmepoB: H = 100...400 um, T = 0,8...4 mm, Bi= 40...200 mm, C = 10 mm...1/3 H, a
=45..135°,R=1...8 um.

B Tabnuue 1.8 mpeacTaBieHbl XapaKTEPUCTUKU XOJIOJHOTHYTHIX Z-00pa3HbIX Mpoduien
U3 OIMHKOBaHHOW crtanmu npom3BojctBa BlueScope Steel Limited [17] u cooTBercTBYyromue
pe3yibTatel pacuéra mo CFSteel.

Pucynok 1.8 — Z-o6paznoe ceuenmne

17
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Tabmuua 1.7 - Curma-o6pa3zusiii mpoduis. ConocTaBiieHHE Pe3yIbTaTOB, MOTYYEHHBIX
no CFSteel, ¢ nanasimu A. Kalpinis-N. Simos S.A.

XapaKTepI/ICTI/IKI/I ITIOJITHOT'O CCUCHUST
Tipodms t, Hcrounuk,
P MM | pacxoxIeHue, | A cm? Iy, cm? W,, em® i cMm |y, om? W, oM’ iy, cM
%
1 2 3 4 5 6 7 8 9 10
e 528 | 231,54 26,58 6,64 | 22,29 5,93 2,06
l'IpOI/[3BOZ[I/ITeJ'I$[
1,5
CFSteel 531 | 231,26 26,43 6,6 21,98 58 2,03
% | 06 0,1 0,6 0,6 1,4 2,2 1,5
Karazor 7,03 | 308,24 35,23 6,62 | 29,15 7,78 2,04
l'IpOI/I3BOZ[I/ITeJ'Iﬂ
175 2
CFSteel 7,03 | 30352 34,69 6,57 | 28,46 7,52 2,01
% | 00 1,5 1,5 0,8 2,4 3,3 1,5
Karazor 8,77 | 381,97 43,65 6,6 35,65 9,53 2,02
l'lpOI/ISBOZ[I/ITeJ'ISI
2,5
CFSteel 8,72 | 37342 42,68 6,54 | 34,54 9,14 1,99
% | 06 2,2 2,2 0,9 3,1 41 1,5
Karazor 572 | 34024 33,19 7,72 | 22,36 6,01 1,98
l'lpOl/ISBOIII/lTCJ'IS{
1,5
CFSteel 576 | 339,05 33,08 7,67 | 22,06 5,88 1,96
% | 07 0,3 0,3 0,6 1,3 2,2 1,0
Karazor 7,62 | 451,47 44,05 7,7 29,26 7,88 1,96
HpOl/ISBOle/ITCJ'JS[
2
CFSteel 7,63 | 44561 43,47 7,64 | 28,58 7,63 1,94
% | 01 1,3 1,3 0,8 2,3 3,2 1,0
205
Karazor 9,5 ? 54,64 7,68 35,8 9,66 1,94
HpOl/I3BOle/ITCJ'I${
2,5
CFSteel 9,47 549 53,56 7,61 34,7 9,28 1,91
% | 03 2,0 0,9 3,1 3,9 1,5
USTEnLTy 11,36 | 665,99 64,97 7,66 | 41,96 11,36 1,92
HpOI/I3BOZ[I/ITCJl$I
3
CFSteel 11,29 | 649,24 63,34 7,58 | 40,45 10,84 1,89
% | 06 2,5 2,5 1,0 3,6 4,6 1,6
Karazor 6,39 | 469,62 41,74 8,57 | 33,65 7,73 2,3
HpOI/I3BOZ[I/ITeJ'I$[
1,5
CFSteel 6,46 | 470,58 41,83 854 | 334 7,62 2,27
% | 1,1 0,2 0,2 0,4 0,7 1,4 1,3
Karazor 852 | 62391 55,46 8,56 | 44,14 10,16 2,28
HpOI/I3BOHI/ITeJ'I}I
225 2
CFSteel 8,56 | 619,55 55,07 851 | 43,39 9,91 2,25
% | 05 0,7 0,7 0,6 1,7 2,5 1,3
Karazor 10,64 | 774,92 68,88 8,54 | 54,13 12,48 2,26
HpOI/I3BOZ[I/ITeJ'I${
2,5
CFSteel 10,63 | 764,63 67,97 8,48 | 52,83 12,23 2,23
% | 01 1,3 1,3 0,7 2,4 2,0 1,3
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OxkoHuyaHue T1a6n. 1.7

1 2 3 4 5 6 7 8 9 10
Karazor 6,83 | 63426 | 49,75 | 964 | 33,65 7,73 55

HpOI/I3BOI[I/ITeJI$[

1,5

CFSteel 6,91 | 63646 | 49,92 9,6 33,39 7,62 2,2
% | 1,2 0,3 0,3 0,4 0,8 1,4 0,9
Karazor 9,11 843,18 | 66,13 9,63 44,14 10,16 2,2

l'[pOI/I3BOZ[I/ITeJ'I$[

2
CFSteel 9,16 | 838,67 | 65,78 9,57 43,37 9,92 2,18
% | 05 0,5 0,5 0,6 1,7 2,4 0,9
255

uSaeuty 11,37 | 104791 | 82,19 9,6 54,13 12,5 2,18

I'IpOI/ISBOI[I/ITeJ'ISI

2,5

CFSteel 11,38 | 103596 | 81,25 9,54 52,82 12,1 2,15
% | 01 1,1 1,1 0,6 2,4 3,2 1,4
Karazor 13,61 | 124849 | 97,92 9,58 63,64 14,72 2,16

l'IpOI/I3BOZ[I/ITeJ'l$l

3

CFSteel 13,58 | 12284 | 96,34 9,51 61,37 14,17 2,13
% | 02 1,6 1,6 0,7 3,6 3,7 1,4

1.2.7. JIpotinoii IlIBemnep

CedeHue, COCTaBICHHOE M3 JBYX IIBEJUIEPOB, MOKazaHO Ha pucyHke 1.8. PaccrosiHue
Mexay nmpopmwnsimu S > 0. Jomyckaemsie 3HadeHust pasmepos: H = 100...400 vm, T = 0,8...4
mm, Bi=40...200 vm, R = 1...8 mm.

Pucynox 1.8 — JIBoiiHoii mBesuiep
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Tabmuma 1.8 - Z-06pa3ssiii npoduis. ComocTaBieHUEe Pe3yIbTaTOB, OTYYCHHBIX
o CFSteel, ¢ nannsimu BlueScope Steel Limited
t HCTO‘IHI/IK, XapaKTepI/ICTI/IKI/I IIOJTHOI'O CECYCHUS

Hpodue MI,VI pacxox;zeHHeB A, o’ Ik, cM W,, ov® | iy, oM ly, em* Wy,em® iy, cM

1 2 3 4 5 6 7 8 9 10

BSSL 2,16 36,4 7 411 13,1 2,56 2,47

710010 1 | CFSteel 2,16 36,2 7,09 4,09 134 2,61 2,49
% 0,0 0,5 1,3 0,5 2,3 2,0 0,8

BSSL 2,58 43,2 8,32 4,1 15,5 3,02 2,45

Z10012 1,2 | CFSteel 2,58 43,1 8,3 4,1 15,8 3,08 2,48

% 0,0 0,2 0,2 0,0 1,9 2,0 1,2

BSSL 3,23 53,7 10,3 4,08 19,7 3,84 2,47

Z10015 1,5 | CFSteel 3,23 53,5 10,31 4,07 20,05 3,92 2,49
% 0,0 0,4 0,1 0,2 1,8 2,1 0,8

BSSL 4,09 67,3 13 4,06 25 4,92 2,47

710019 | 1,9 | CFSteel 41 67,1 13,2 4,05 25,5 5,01 2,49
% 0,2 0,3 15 0,2 2,0 1,8 0,8

BSSL 3,54 129 16,7 6,04 30,3 4,78 2,93

Z15012 1,2 | CFSteel 3,56 128 16,9 6 30,1 49 2,96
% 0,6 0,8 1,2 0,7 0,7 2,5 1,0

BSSL 4,43 160 20,8 6,02 38,3 6,06 2,94

Z15015 1,5 | CFSteel 4,46 160 21,05 5,99 39,3 6,21 2,97
% 0,7 0,0 1,2 0,5 2,6 2,5 1,0

BSSL 5,61 201 26,1 5,99 48,7 7,73 2,95

Z15019 1,9 | CFSteel 5,65 201 26,5 5,97 49,9 7,92 2,97
% 0,7 0,0 15 0,3 2,5 2,5 0,7

BSSL 7,12 253 32,6 5,96 63,2 10 2,98

715024 2,4 | CFSteel 7,18 254 33,4 5,94 64,8 10,25 3
% 0,8 0,4 2,5 0,3 2,5 2,5 0,7

BSSL 5,55 353 34,3 7,97 62,1 8,05 3,34

Z20015 1,5 | CFSteel 5,61 353 34,8 7,94 63,7 8,27 3,37
% 1,1 0,0 15 0,4 2,6 2,7 0,9

BSSL 7,13 452 43,9 7,96 84,3 11 3,44

Z20019 1,9 | CFSteel 7,2 453 44,6 7,93 86,7 11,28 3,47
% 1,0 0,2 1,6 0,4 2,8 2,5 0,9

BSSL 9,07 570 55,3 7,93 110 14,4 3,48

720024 2,4 | CFSteel 9,17 573 56,4 79 113 14,78 3,51
% 1,1 0,5 2,0 0,4 2,7 2,6 0,9

BSSL 8,08 762 59,3 9,71 83,3 10,8 3,21

Z25019 1,9 | CFSteel 8,17 764 60,1 9,67 85,6 11,1 3,24
% 1,1 0,3 1,3 0,4 2,8 2,8 0,9

BSSL 10,3 964 74,9 9,69 108 14,2 3,25

7225024 2,4 | CFSteel 10,4 967 76,2 9,65 112 14,6 3,28
% 1,0 0,3 1,7 0,4 3,7 2,8 0,9

BSSL 12,6 1700 112 11,6 232 23,8 4,28

730024 2,4 | CFSteel 12,8 1710 113 11,6 240 24,6 4,32
% 1,6 0,6 0,9 0,0 34 34 0,9

BSSL 16 2130 140 11,6 304 314 4,36

Z30030 3 | CFSteel 16 2151 143 11,53 314 32,4 4,4
% 0,0 1,0 2,1 0,6 3,3 3,2 0,9

BSSL 19,1 3580 202 13,7 593 47,2 5,57

735030 3 CFSteel 19,4 3615 207 13,7 614 48,9 5,63
% 1,6 1,0 2,5 0,0 3,5 3,6 1,1
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1.2.8. JIBoiinoit C-o0pa3ublii IpohuiIh

Ceuenne nBoitHoro C-o0pasHoro npoduis nokasano Ha pucyHnke 1.9. CeueHue cocTouT

Pucynok 1.9 — JIpotinoii C-00pa3Hbiii npoduiib
n3 nByx C-00pa3HbiXx mpoduiield, CAMMETPUYHBIX OTHOCHTENLHO ocu X. PacctosHme Mexmy
npodmrssmu - S > 0. Jlommyckaemsbie 3HaueHus pasmepo: H = 100...400 mm, T = 0,8...4 mm, Bs=
40..200 mm, C=10mm...1/3H,a=90°,R=171...8 mm.

1.2.9. [IBoiinoi#t C-00pa3HbIif mpoduib C IBOWHBIMU OTTHOAMU

Ceuenue nBoiiHoro C-o0pa3Horo npodusis ¢ ABOMHBIMU OTTHOAMH TIOKA3aHO HA PUCYHKE
1.10.

Pucynok 1.10 — JIBoitnoit C-00pa3Hblii npoduib ¢ ABOMHBIMU OTTHOaMHU

Ceuenue cocrout u3 AByx C-oOpasHbix mpoduied ¢ ABOWHBIMH OoTrubamu. Kaxablii
npouib CUMMETpUYEH OTHOcuTelbHO ocu X. PaccrosiHue mexay mnpoduisMu S >0
Homyckaemsbie 3HaueHus pazmepos: H = 100...400 mm, T = 0,8...4 mm, Bi = 40...200 um, C =5
mm... I/5H,D<1/3Bf, a=90...135°, R=1...8 mm.

21



Thasa 1 CFSteel v.3.1

1.2.10. JIBoiiHoii C-00pa3Hblil mpoduiib ¢ pudoM Ha CTEHKE

Ceuenne nppoiiHoro C-oOpasznoro mpoduius ¢ pudom mokazaHo Ha pucyHke 1.11.
Ceuenune cocrout u3 aByx C-mipoduieii ¢ pudom Ha CTEHKE, CHMMETPUYHBIX OTHOCUTEIHHO OCH
X.

Pucynok 1.11 — JIgoitHoit C-00pa3Hblii ipoduiib ¢ pudoM Ha CTEHKE
Paccrosane mexay nmpodpmmsimu S > 0. Jlomyckaemblie 3HaueHust pazmepos: H = 100...400 mm,
T=038...4 mm Bi=40...200 vm, D>5mm, C=10mm...1/3H, a =90°, R =1...8 mm.
1.2.11. JIoiino#t Curma-o0pa3HbIi TPOQITH

Ceuenue apoitHoro Curma-oOpaszHoro nmpoduis mokasaHo Ha pucyHke 1.12. Ceuenwue
coctouT U3 1ByX Curma-npoduieii, CHMMETPUUYHBIX OTHOCUTEIBHO OCH X.

I
‘Tr.ll.

Pucynok 1.12 — JIpoitaoit Curma-o0pa3Heiii npoduib
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Paccrosinue mexay npodunsmu S > 0. Jlomyckaemsle 3Hauenus pazmepoB: H = 100...400 mum,
T =08...4 mm, Br = 40..200 mm, H1 = H2..H-2R, H2 = S5mm..H1, D > 5 mm, C = 10
mm...1/3H, a =90°, R =1...8 mm.
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1.3. BBoa nmapameTpoB cedeHUs
1.3.1. OOuue 3ameyaHus

B mporpamme CFSteel mpemycMoTpeHo /Ba BapuaHTa BBOJA THIIA U pa3MEpOB
MOTIEPEYHBIX CEUYEHHUH JJIEMEHTOB WM KOHCTPYKIMI: BBIOOp W3 COPTAaMEHTOB H BBOJ
WHIMBHIYAIBHBIX Pa3MEepOB BBIOpAaHHOTO BuAa mnpoduis. B mepBoM ciydae mosb30BaTenb
BHayaje BBIOMPAET COPTaMEHTOM KaKOTO IMPOU3BOJHUTENSI OH IMPEIIoaraeT BOCIIOJb30BATHCS.
Jns xaxgoro  Buga Tpoduuisi AOCTYNHBI MO  JBa COpPTAaMEHTa pa3HbIX (WA OJHOTO)
IIPOU3BOIUTENIEH.

Baxno: Copmamenmul npoghuneii ecmpausaiomes 6 npozpammy papadomuuKkom
npozpammnozo ooecneuenusn (I10) unoueudyanvho 013 Ka)3co020 KOHKPEmHO20
nonvzoeamens npu npuoopemenuu auyenzuu. Ilocne uezo nonvzosamens ne
MOdHCem U3MEHUmMb COpMameHmul 6€3 eMeulamensCcmea papadomuuxa.

[Monb3oBaTens BoIOMpaeT HyxHbIH [Ipoduasb u3 BeiOpanHoro CopramenTa (pucyHok 1.13).

OnHOBpEeMEHHO B MOJISIX Pa3MepoB MOSBISIIOTCS WX 3HAYSHHS, a B TI0JI€ HIDKE ICKH3a CEUYCHUS

MOSIBIISTIOTCST Ha3BaHHUE TIPOQHIIS 1 COPTAMEHTA.

[H cxatme C-npodmnb Q@@

PacuéTHan cxema | CEHEHHE

CEYEHHE PazmMepkl
COpTaMEHT

Q00 KHHETHKE C-npodkne % H MM Y ."ﬂ

n -
podmne T T _ ¢

C150x40x12x1,0 ~ . by

C150 2 Bf1 i | A ok

C150x40x12x1,5
C150x40x12%1,8 Bf2 1M |
C150x40x12x2,0 !
C180x45x15%1,0 [w] MM H Juz X
C150x45x15x1,2 —f4— —
C180x45x15x1,5 2 M |
C180x45x15x1,8 T

C180x45x15x2,0 AlFal rpas, Y At
C200x50:20x1,0 v mloR2
it e

memees AlFaz rpas

I
Eweé... R1 L] \ Bf1

RZ MH
TOMWUHHA WHHKOEOT D NOKPEITHA

(B OENEER =TT EraL) Paztep! - HADYHRHEIS! PASAYCE ZAKDYTNEHHA - EHY TPEHHHE

0,04 M

PaccumTaTte CTMEHS

Pucynok 1.13 — BBox pa3mepoB cedeHust U3 copTaMeHTa

Ecin  HeoOX0aMMO  BBECTH  WMHAWMBHIYaJdbHbIE  pasMepbl  CEYEHHs,  CIEAYET
BOCIONB30BaThest omieil Em@é... W ¢ KiIaBuarypbl BBECTH 3HAYCHUS pPasMEPOB B OIS
Pa3mepoB, a TakKe Ha3BaHWE CCUCHHUS B IOJIC BBOJA HUKE DCKHM3a cedeHHs (He 00s3aTeIbHO)
(pucynok 1.14).
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[ Carve C-npodmnn

PacuéTHaA Cxema | CEHEHHE

CEMEHHE PazMepbl
COpTaMEHT

H 200 i} Y

Mpodikne T 1,5 MM |

Bf1 |50 MM | i -k
Bfz |50 i} |

21 15 MM H —luT—- _ .t
2 |I5 Lt | ’

#Fal o0 rpaa i Y

v

aFaz 90 rpas . Jc1

! -
(OBpaTHO K COPTAMEHTY R1 |3 L] \ Bi1 I\

Rz |3 M

TOAWKHE WHHKDEOr D NOKPEITHA

sk aglclonslaronoy) PazMEpb! - HAPYKHMIE] PAIMYCh) THPYTASHMA - EHYTPEHKKE

0,04 MM

Paccumtate OTHeHa

Pucynok 1.14 — BBog HHAWBUIYaTbHBIX Pa3MEPOB CEUEHUS

[To xHOTIKE OOpaTHO K COPTAMEHTY MOKHO BEpHYThCS K BapUaHTY BBOJIa pa3MEpOB U3
COpTaMeHTa.

B Bepcun v. 3.1 CFSteel umeercs BO3MOKHOCTh B SIBHOM BHUJE YYHUTHIBATh TOJIIUHY
IUHKOBOTO TMOKPBITHS CTald C 00X CTOPOH leoar [3]. JlaHHas xapakTepucCTHKa Hapsay C
HOMHUHAQJIBHOM TOMIMHON mnpodmis  thom CONEPKUTCS B HUCXOAHBIX copTameHTax. Ilpum
HEO0OXOIMMOCTH 3HAaueHUE tcoart MOKHO OTKOPPEKTHPOBATh B OKHE BBOJIA Pa3MEpPOB CEUEHUS
(pucynok 1.14). B Tom uucnie, npuHITh paBHOW HYJIO B cllydae, €CJId MeTall Npoduis HUUeM
HE TOKpPBIT, HAIIPUMEP, HE OLMHKOBAH; MM 3HAYEHHE TOJILUHBI NPOQWIS YK€ Ha3HAUYEHO C
y4€TOM KaKOro-JIm00 MOKPBITHSL.

I'eomeTpuueckue XapakTepUCTHKU Ipoguie (momanm, MOMEHTb HHEPLIMH, MOMEHTBI
CONPOTHUBJIEHUS] CEUCHMsI, PAJUyChl WHEPLUHU, CEKTOPUAIbHBIE XapaKTEPUCTHUKU, W T.1.)
BBIUHCIIAIOTCS ¢ YYETOM PaCYETHOM TOMMIUHBI t = teor = thom - teoat [3]-

ITo ymomyanuio teost mpuHsTa paBuoit 0,04 MM, uyro mo [3] COOTBETCTBYET TOJIIIMHE
IIMHKOBOTO TIOKPBITUS Mapku Z275.
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2. PACUET DJIEMEHTOB KOHCTPYKIIMH M3 CTAJIBHBIX
TOHKOCTEHHBIX XOJIOJHOTHYTBIX TPOD®UJIEH

2.1. Pac4éT neHTPaJIbHO-CKATHIX IJIEMEHTOB U3 OJIMHOYHBIX NPopuiei
2.1.1. BBojg gaHHBIX
Jl1st pacué€Ta EHTPaAIbHO CKATHIX DJIEMEHTOB HEOOXOAMMO B TJIABHOM MEHIO BBIOpATh

JuemeHT, 3aTeM LleHTpanbHoe c:xkaThe u jganee tun npoduid. s oAMHOYHBIX Tpoduieit
MOSIBJISIETCSI OKHO BBOJIa UCXOJHBIX JAHHBIX (pUCYHOK 2.1).

[{ Cwarne C-npotHAb

PacuéTHan cxena | Ceyanme

HanmeHoeaH1e anemenTa |CTEpMEHE N2 8

Pac4&THAEA NpoAcneHaA cina M 47,7 kH

MeOMETPHYECKEA ANMHA CTEPHHA |90 M Y

K03 MUHEHT NPMEEAEHHA ANHHEI 1
1

OTHOCHTEMEHD OCH 2 X

K0adhHULHEHT NPHESAEHHS AMHHE!

OTHOCHTERBHD OCH Y e

Crane
PacuETHOE Koaddrument

COMNPOTHENEHHE Ry yenoeuA pabioTe
GammaC

B0 MOCTPEZ24E » | (340 w | MMa 1 -

HammeHoE aHme

MNpeaensHaA rHBEoCTE | 210-60alFa hd

YUECTE MOTEPH YCTORYMEOCTH QOPMEl CEHEHNA

|§PaccuMTaTb | ’ OTHEHE

Pucynok 2.1 — [Ipumep okHa BBO/Ia UCXOMHBIX JaHHBIX

Ha Bxnanke PacuéTHasi cxema BBOJATCS CIEAYIOLIME TapaMeTpbl pacuéra:
HaumeHoBaHuMe 3JjieMeHTAa, TJ/I€ MOJIb30BATElIb MOXKET BBECTH HA3BAHHME PACCUUTHIBAEMOTO
AJIEMEHTa, HAUMEHOBAaHUE KOHCTPYKIIMHU, Ha3BaHHUE MPOEKTA WIH JIPYT'yI0 HHPOPMAIHUIO (JIaHHOE
T10JI€ HEO0A3aTEIIbHO ISl 3aII0JTHCHHS ),

Pacuérnas npogoabnasi cuiia N B xH;

I'eomerpuyeckasi JJINHA CTEPHKHA B CM;

Ko3¢dunuent npuBeneHns JJIMHBI OTHOCUTEJIBHO OCH X;

Ko3¢dunuent npuBenenns JJIMHBI OTHOCUTEIBHO OCH Y

HaumeHoBaHue ctaiu (BbIOMpAETCS U3 CIKMCKA WM BBOJUTCS B CTPOKY BBO/IA);

PacuérHoe conporusiienne cranu Ry B MIla (BbiOupaeTcst U3 CHucKa UM BBOJUTCS B CTPOKY
BBOJIA);
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Ko3dpuuuent ycaoBuii padorsl . 111 pacuéTa Ha yCTOWYMBOCTH (BBIOMpAETCS M3 CIIUCKA WIIN
BBOJIUTCS B CTPOKY BBO/IA);
IpenenbHasi rudkocTh (BbIOMpaeTCss M3 CHUCKA WM BBOJAUTCS B CTPOKY BBOja). Ecmm
M0JIb30BATENb BEIOUpAET [IpogepKy He 6bInoHAMb, TO PACYET IO THOKOCTH HE BBITTOJIHSACTCS.

IIpu pacuére penyuupoOBaHHBIX TE€OMETPHUECKUX XapaKTepUCTUK 3(pdexTuBHOTO
CEUCHHsI IOJIB30BATEII0 MPEJOCTABISIETCS BHIOOP: Y4YecTh NMOTEPI0 YCTOHYHUBOCTH (POPMBI
cedyeHHsl WIM HE YYUTHIBaTh (Kpome miBeiuiepa). B mepBom ciydae s>(dekTuBHOE cedeHue
¢dopmupyercsi ¢ y4€TOM HOTEPH MECTHON YCTOWYHMBOCTH IIJIACTHH, COCTABISIOMIMX MPOQUIIB,
nyTéM WCKIIOYEHHS Y4YacTKOB, MOTEPSBIIMX ycToWdmBocTh (1.5.5.2 [3]), m yuéra mnorepu
YCTOMYMBOCTU (POPMBI CEUEHUSI MYTEM PEIyLIMPOBAHUS TOJIIMHBI peOpa jKECTKOCTU B COCTaBE
oTruba W 4acTH mosica, npuMbikaromied k Hemy (m.5.5.3 [3]). Bo BTopoMm ciiydae yuuThiBaeTcs
TOJIBKO TIOTEPSI MECTHOM YCTOMYUBOCTH.

D PEeKTUBHOCTH MOSCOB MIBEIUIEPa MOXKET ONPEICIAThCS KaK 0 OCHOBHOMY TeKCTy [3],
tak ¥ mo [lpunoxkenuto D (m. 5.5.2 [3]). D10 yureHo Ha Bkiagke PacuérHasi cxema s
CEUYEHHUIl B BUJIC IIBEJIEPA.

Ha Bxnagke Ceuenue BBOASTCS JaHHBIC O ceueHuu dnemenTa (I'masa 1).

[Ipu HaxxaTuu Ha KHONIKY PaccuyMTaTh BHINOTHSAETCS pacuy€T U Ha SKpaH BBIBOJUTCS OKHO
pe3ynbraToB pacuéra. Ecnu BeiOpana kHonmka (OTMeHa, TO MPOUCXOIUT BO3BpAT B TJIABHOE
MEHIO.

2.1.2. Metomuka pacuéra

JInsi  LEeHTpanbHO CXKAThIX CTEpP)KHEH W3 OJMHOYHBIX mpoduiaeii B Mporpamme
BBITIOJIHSAIOTCA CJEIYIOIINE PACUETHI:

- MPOBEPKa Ha YCTOMYMUBOCTD M0 U3THOHOM (IJIOCKOH) hopMe MOTEPH YCTONYUBOCTH,

- MPOBEPKA Ha YCTOMYMUBOCTD MO U3THOHO-KPYTHIIBHOM (popMe MOTEPH YCTOMUUBOCTH;

- IPOBEPKa 10 MpeAeNbHON THOKOCTH.

[IpoBepka Ha ycTOHYMBOCTH MO M3rHOHOI (hopMe MOTepH yCTONYMBOCTU BBIOJIHSIETCS
o popmyste (7) [1]:

L <1

¢ AR7;
rae ¢ — Ko3pPUIMeHT yCTOWYMBOCTU MPHU HEHTPATbHOM CXKaTUHM ONIpeensercs no (Gopmynam
(8) — (9) [1], 4 - mmomIAAB TIOTHOTO CEYCHHS.

[IpoBepka yCTOMYMBOCTH MO W3THOHO-KPYTHIIBHOU (opMe BBINOJHSAETCS 10 (opmyrie

(10) [1I:

N g

. AR 7,
riae ¢, — ko3 duimenT, onpenensiemblii mo popmyie m.7.1.5 [1] kak mis mBeiepa, HO PH 3TOM
y‘{I/ITLIBaeT CA paCCTOSIHI/Ie Me)K,Z[y I_[eHTpOM I/I3FI/I6a u I_IeHTp0M TSIKECCTHU IHBGJ'IJ'Iepa, C-
obpasznoro, C-o6pazHoro ¢ pudom Ha cTteHKe win CurmMa-oOpa3HOro CeueHus, BHIUUCIIEMOE B
IporpaMme;
A — IJiomragb MMOJIHOTO CECUYCHU .

HpOBepKa 110 npeﬂeanoﬁ FI/I6KOCTI/I BBIIIOJIHACTCA UCXOO U3 yCJ'IOBI/ISI

A< Ay,
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rae A — MakcuMaibHas THOKOCTh JJIeMEHTa, Ay — TNpelelibHas THOKOCTh, BBOJIUMAs
noJjib3oBaTeneM. [lapaMeTp o BBIYHMCIISIETCS B COOTBETCTBUH ¢ Tabmumei 32 [1].

[Ipu 3amaHHOM ypOBHE HArpy3Ku M BBEJAEHHBIX pa3Mepax CEUYCHHS MOXKET OKa3aThCs, YTO
He o0ecreyeHa yCTOMUYMBOCTh OJTHOTO MM HECKOJIBKUX KOMIIOHEHTOB MPO(MIIA (CTEHKH, MOJIOK,
oTru0OB), UHBIMHU CIIOBaMH, HE oOecliedeHa MECTHasi yCTOWYMBOCTh. Kpome TOro, MOXer He
obecreunBaThCsl YCTOMYMBOCTh (OPMBI cedeHHs (KpoMme miBeuiepa). To ecTh CeYeHHE MOMKET
OBITh HE TIOJHOCTBIO 3G PeKkTuBHBIM. B 3TOM citydae CFSteel BoimosiHseT peayKIuo CeYeHUs B
cootrBercTBUU ¢ 1.5.5.2 u 5.53 EC3 [3], u B pacuérax mo meromuke [1] yuuThiBaroTCs
penynrupoBaHHBIC TEOMETPHUECKUE XaPAKTEPUCTUKH IPPEKTHBHOTO CCUCHHSL.

[lepexox OT mepBOHAYAIBHOTO (IOJTHOTO) ceYeHUS K 3()(HEKTUBHOMY COTPOBOKIAACTCS
M3MEHEHHEM TIOJIOKEHUS LIEHTpa TsokecTh. [Ipu 3TOM cuMTaeTcs, 4To Harpyska MpHIoKeHa Io-
NpeXHEMYy B IIGHTPE TSDKECTH TEPBOHAYAIBHOTO CEYCHHs. TakuM o00pa3oM, BO3HHKAET
OKCIICHTPUCUTET B TIPWIOKEHUH HArpy3kd. DIEMEHT YK€ HE MOXKET CUHMTAThCS IEHTPaIbHO
CKaThIM M PAaCCUMTHIBACTCA KaK BHEICHTPEHHO-CXKATBINA C AKCIIEHTPUCUTETOM B TUIOCKOCTH X,
pPaBHBIM BEIMYMHE CMEIICHUS [EHTpa TSHKECTH d(P(GEKTHBHOTO CEYEHUsSI OTHOCHTENBHO IIEHTpPA
TSKECTH TIOJTHOTO CEYCHUSI.

B 0annom cayuae paccmampugaromes cummempuinbie OMHOCUMENbHO ocU X cocamble ¢
U32UOOM dNIeMeHMbl U3 OOUHOYHBIX NPOGhUIel.

J171s1 BHEIICHTPEHHO-CKATBIX CTEPIKHEH BBITIOHSIOTCS PACUETHI:

- pacu€T Ha YCTOHYHMBOCTbH B TUIOCKOCTH IKCIIECHTPHCHTETA,

- pacyéT Ha yCTOMYMBOCTh U3 IJIOCKOCTH 3KCIIEHTPUCHUTETA;

- pacu€T NpOYHOCTH;

- IPOBEpKa o MPeesIbHON THOKOCTH.

Pacuér Ha yCTOWYMBOCTHD MO W3THOHO-KPYTHJIBHOW (opMe TMOTEpPH YCTOWYUBOCTH
(popmyna (111) [1]) He BBIMOAHSIETCSs, Tak Kak B Tabmuie 21 [1] He mpemycMOTpeHO ciydas,
korga mBewiep (unu I[1-oOpasHoe cedeHme) MMeeT SKCIEHTpUCHTET B Iutockoctu X. Takas
dbopMa mOTEpH YCTOMUMBOCTHM MOXKET TMPOM3OUTH B CiIydae, €CiIu KECTKOCTb MNpoduis
OTHOCHTEJIBHO ocH X MeHble kEcTkocTH oTHOcHTenbHO ocu Y (Ix < ly), 4ro B peanbHBIX
MPOQUIIAX paccMaTpUBaeMbIX (POPM CeYEHHs BCTPEUAETCs PEIKO.

Pacuér na YCTOP'I‘IHBOCTB B IINIOCKOCTH OJSKCHCHTPUCHUTCTA BBLIIIOJHACTCA II0 (bOpMYJ'IC
(109) [1]:
N
—<1
(De Aeff Ryj/ c

TAC Qe ONPCACIIICTCH IO PCAYHHUPOBAHHBIM I'€COMECTPUUYCCKUM XAPAKTCPUCTHKAM 3(1)(1)6KTI/IBHOFO
ceueHusd mo 1. 9.2.2. 9KCH€HTpI/ICI/ITCT € NPUHMMACTCA KaK Pa3HOCTb MEXKIY MOJO0XKCHHUCM

HEHTpa TsHKeCTH A(P(PEKTUBHOTO CeUeHHs M IEHTPA TSHKECTH IIOJIHOTO CEYEHHS C y4ETOM
HampaBieHus: cMemeHus Baois ocu X. [Ipu onpenenenun kosdduipienta BiausHUS (HOPMBI
ceuenus 7 B Tabmuue /.2 [1] paccmartpuBaroTcs cedeHuss B Buae mBesuiepa (otruObr C-
npopunert, C-npoduneit ¢ pubom u Curma-npoduineil He yUUTHIBAIOTCS). Aeff — IUIOIMIAIb
3¢ (HEeKTUBHOTO CEYCHHSL.

BHeneHTpeHHO-CKaThle 3JI€MEHThI, AKCIEHTPUCUTET KOTOPBIX JIEKUT B IUIOCKOCTH
HauMeHbLIel xéctkoctu (ly < ly) mpu Ay > Ay paccUMTBIBaIOTCS HA YCTOMUMBOCTD U3 IIIOCKOCTH
sKcieHTprcutera mo gopmyse (115) [1]:

N

— <1,
goerffRyyc
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rie ¢x — KO3((UIMEHT YCTOMYMBOCTU MpPHU LIEHTPAIBHOM C)KaTHH, OTPEAESIeMbIH COrIacHO
tpeboBanusm 11.7.1.3 [1] mist apdextuBHOrO ceuenus. Aef — mIomanb 3GHEKTHBHOTO CCUCHUSI.
lpu A, <A, NaHHBIA pacyET HE MIPOU3BOAUTCS.

Pacu€r mpouyHOCTH 3JEeMEHTa BBINOJHSCTCS IPU YCIOBHHM Mg > 20 B mpenenax
YIPYTOCTH B MPEAINOJIOKCHUU OTCYTCTBUsI OMMoMeHTa 1o popmyste (106) [1]:

(£+L)/Ry;/C <1,

Aeff Wyeffmin

rae My=e*N (mpunumaercsi abcomrorHoe 3HaueHHE), Wyefimin — MUHAMAIbHOE W3 3HAYCHUH
MOMEHTOB COTIPOTHBIICHUS YIPPEKTUBHOTO CCUCHUS ISl KPAHETO JISBOTO HIIM IIPABOTO BOJIOKHA.

['ubKoCTh B7IEMEHTa OJDKHA YIOBIETBOPSITH YCIOBHUIO

A< Au,
rae A — MakCMMalibHas THOKOCTh JJIEeMEHTa. A, — TMpeaelbHas THUOKOCTh, BBOJIUMAs
nojib3oBaTeneM. IlapaMeTp o BBIUUCISCTCS B COOTBETCTBUM ¢ Tabmumed 32 [1] s
3¢ (HEeKTUBHOTO CeUEHHUs.

2.1.3. BrIBOJ pe3yabTaToOB pacuéra

BeIBo pe3ynbTaToB pacdéra OCYIIECTBIISIETCS B OKHO BBIBOJA PE3YNIBTAaTOB, KOTOPOE
pa3duTo Ha aBe 001acTH (pUCYHOK 2.2). B 7€BO# YacTH COAEPKUTCS TEKCTOBas MH(OpPMAIIHSL.
CrpaBa — rpaduueckas nHpopManus.

[ Cxarne C-npochpynes  Pezynwtambn

INEMEHT | XADAKTEPMCTHIN | MpOBEpKH MonHoe cederne | FPHerTHEHDS ceqzHHe

06wHe faHHbIe 5
CTepseHe MO S
MpoaoneHasa cina A 47,70 kH
[eOMETPHYECKAA AMHHA CTEPMXHA | 90,00 0]
Ko3dHUHEHT NOMEEAEHHA AMHHHE |, "
OTHOCHTENEHD OCH X 1,00 i
KoadHUHEHT MPHESAEHHA ANHHHEL |1y, X
OTHOCHTEMEHD OCH ¥ 1,00 !
MpeaeneHan rubkocTe A, 154,9 |
KoaddMuHeHT yCnoEmi pabioTel ¥, 1,00 i
MoTepA YCTORHHEOCTH hOpel CEHEHHA YHTEHE .
Crane 350 TOCT P 52246 —r1-—1%l- T 1-FTJ-F =
PacqeTHOR CONpaTHENEHHE Ry 340 MMNa i F
Moayne ynpyrocTk E 206000 MMa
FompdHUHEHT MyaccoHa v 0,3 !
Ceuenqe |

I

|

Qf03H, HanWMEHOBaHHE pasMepa 3HaveHne Ea mzm, l J

H BricoTa 150,0 MK
t TonuKHa 1,20 [ZC]
Bfy LLIMPHHA HH¥HEMD NOACE 80,0 1K
3‘,-: LUHMpHHa BEpxHERD NOACS 80,0 MH

Cy LLIMpHHa HixHErD 0TrHBa 16,0 S
Cs LLHPHHA B20xHErD OTrHbS 16,0 [uLu] b

Pucynok 2.2 - OxHO pe3ynbTaToB pacuéra (JneMeHT - [lomHoe ceveHue)

TexcroBas yacTb coAepKUT Tpu BKIaaku. Ha Bkiaake ueMeHT npuBogsrcs Obuwjue
oannvie 00 snemeHTte, HazBaHue Ceuenusi W ero pasmepsl. Ha Bkiaske XapakTepHCTHKH
MPUBOIATCA T€OMETPUUYECKHUE XAPAKTEPUCTUKU TOJHOTO U 3(PQPEKTUBHOIO Ce4eHUs (PUCYHOK
2.3). Ha Bknanke IlpoBepku NpUBOAATCS pe3yibTaThl BBINOJHEHHBIX MPOBEPOK 3JIEMEHTA

(pucynox 2.4).
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I'paduueckas 4acTh pe3yabTaTOB COACPXKUT JBe BKIaaku. Ha Bxiaake IloJiHoe ceyenue
MPUBOAMTCS MapaMeTpru3oBaHHOE u3o0paxenue npoduist. Ha Bkiaanke IpdekTuBHOE ceueHune
noka3piBaeTcsi A(PQPEKTUBHOE CeueHUe, Ha KOTOPOM TMOTEPSBIIME YCTOHYMBOCTb YYaCTKH
TUTACTHH MOKa3aHbl 6oJiee CBETIBIM IBeTOM. PenyriupoBanHas ToiamuHa pedpa KECTKOCTH tred (T1.
5.5.3.2 [3]) oroOpakaeTcs Oojiee TOHKOM JMHUEH €CJIM OHA OTJIMYACTCS OT IOJIHOM TOJIUHBI
6omee uem Ha 10%.

[ Cimarme C-npodman  Peaynvtatsi

SneMeHT MonHoe cedveHke | ibekTHEHDE CeveHme
T e0METPUUECKWE RAPAK TEPUCTHKW MNONHOMD CEUEHWA 2
Of03H,  HaHMEHOEaHHE XaPaKTEPHCTHEH SHaueHHe Ea.nsm,
A Mnowaak ceHeHHA 3,84 o™
I, MOMEHT MHEDLHK OTHOCHTENEHD OCK % 1450 cmt A U
Wiy MoMEHT CONPOTHENEHHA CEHEHKA ANA HF¥HEMD BONOKHA 19,34 o ]
W MoMEHT CONPOTHENEHHA CEYEHHA ANA BEPXHErD BONOKHA 19,34 o ;
iy PaAnyc HHEDUMK OTHOCHTENEHO OCH X 6,14 [z}
IJ. MOMEHT HHEPWHK OTHOCHTENEHD OCk Y 33,1 ot 1
Woen MoMEHT CONPOTHENEHMA CEYEHHA ANA NEBOrD BONOKHA 12,76 o |
H;.,:p MOMEHT CONPOTHENEHHA CEHEHMA ANA NPAEOrD BONOKHS 6,12 o i
EJ. PaanyC HHERUKK 0THOCHTENEHD OCH Y 2,94 =2} ke
z0 PacCTOAHME OT NEESOMD BONOKHA CTEHKH A0 —r1--1%l- — -t =
UEHTPA TAMECTH CEHEHHA 2,59 [z} ; A
Yim PaccToAHKE OT HHHHErD BONOKHS A0
UEHTPa TAMECTH CEHEHHA 7,50 M ‘
I MOMEHT MHEPLMK NPK CEOBOAHOM KPYUEHMM 0,0175 cmt |
Iy CEKTOPHANEHEIF MOMEHT MHEDLKH 1547,0 M
K MoNO#EHHE LWEHTRa H3rHBa (OTHOMMTENEHD L. T.) -6,24 2] 1
TE0METPHYECKHE KAPAKTEPUCTHRM IEKTUBHOID CEYEHHA 1 | J
Of03H,  HaHMEHOEaHHE XaPaKTEPHCTHEH SHaueHHe Ea.nsm, i
Apen Mnowaak ceHeHHa 1,77 oM
Lyred MOMEHT HHEDUHH OTHOCHTENEHD OCH & 83,2 ot
Wigreg MOMEHT CONPOTHENEHHA CEYEHMA ANA HHMHEMD BONOKHA 11,10 o
Wigreg MOMEHT CONPATHENEHHA CEHEHHA ANA BEPXHEMD BONOKHE 11,10 o
| PaamyC HHEDUHK OTHOCHTENEHD OCH X 6,86 ;] b _T_}
&

Pucynok 2.3 - OkHO pe3yabTaToB pacuéra (XapakTepucTUKU — DPHEKTUBHOE CCUCHHE)

KHomka 4+ 103BOJNSeT BKIIOHYATH/BBIKIIOYATD m3obpakenne oceif. Komka
BKIIFOYACT/BBIKIIOUACT M300pakeHHe MeHTpa m3ruba. Kromka [ BKIIOYAaeT/BBIKIIOYACT
m3obpaxkenne cerku. [lo kHomke I'padmka mosBisercss u300pakeHUE  CEUCHUS
PaccUMTHIBAEMOTO 3J€MEeHTa ¢ 0003HAYEHHUEM Pa3MEpOB.

| Cxarne  C-npodman PeayanTath [Z”E”‘z‘

MOAHOE CEHEHHE | SihheK THEHOE CEHEHHE

SNEMEHT || XapakTepHCTHEH

| MNpoBepkM

MpOBEPKa YCTORYMBOCTH 3NEMEHTA, KaK CHATOrD C MErMOOM CTEPXHA N0 M3rMBHOH dopre

| SE— (109
wedaff Ry ¥e : ﬁ
|
092<1 OK |
Mposepka rMEKOCTH ANEMEHTa i
A Ay I
31,0 <154,9 0K ) N 1 I A R g L

Pucynok 2.4 — OxHo pe3ynbraToB pacuéra (IIpoBepku — D dekTuBHOE ceueHue)
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IIpn HaxkaTMM Ha KHOIIKY ] pe3ynbraThl BbIBOJATCS B EXcel B ymoOHoW st
nanbHeei pacneyarku popme. Bua oryéra nmocie pacneyarku u3 Excel mokasan Ha pucyHkax
25-217.

OENBTA CFSteel v.3.1
HHMHHHUPHHT Crpanvua 1
wowow. CPSteel.ru Nonbsosatens 04.06.2014

CrepiieHe Ne 8
CeueHne
MpowssocouTens
Twn pacdéta CwaThe
MpogoneHan cuna N =47.70 kH
FeomeTprdeckan gnvHa cTepsHa | =90,00 cm
HoaddbUUMeHT NpUBEOEHMA ONMHEl OTHOCHMTENBHD oCK X e = 1,00
KoaddbruMeHT NpUBELEHMA 4NMHEl OTHOCHMTENBHD CCK Yy = 1,00
MpegeneHan rMbkocTe Au=154.9
Koaduburument yonoemin paboTel yo = 1,00
CTane 350 TOCTP52246

PacuyéTHoe conpoTheneHne Ry = 340 MMa

Moagyne ynpyrocti E = 206000 MMa

Hozddbuyment Myaccoda v=0,3

MoTepA YCToORYMBOCTH GOPMbl CEUEHMA YUTEHS

Pasmepsl ceueHua

ObosHay. HaumeHoBaHWE IHEYEHHE EA4. m3m.
H BbicoTa '15D.D (L]
t TonwmMHa Ir1.2I]I MM
Bsy LWHMpHUHE HUHHEND NOACE 'SD.D MM
Bz WKpKMHa BepxHErc NoACa IVEI]I.I]I MM
Cy LUKMpKHE HU#HErD oTrba rlﬁ.D MM
Ca LWKpuHa eepxHero oTruba IrlE.IZ!I MM
oy ¥rol HEHNOHS HUHMHEro oTrda 'EID.D ®
oz ¥ron HaKnoHa BepxHero oTriba rEID.D ¥
Ry BHYTREHHUA paguyc 3aKPYTIEHHWA CTEHKE-OTIHG 'S.D MM
Rz BHYTPEHHKMIA paguyc SaKpyrAeHA NoAC-oTrub rS.D MM

Bec 1 noroHHoro MeTpa npoduna 'S.ZD Kr
tooat TonWwMHa LWMHKECBOMD NOKPEITHA rD.D-'-LD MM

PesyneTatel

Mpoeepka ‘,fETDﬁHMBDETM INEMEHTE Kak BHEUEHTREHHD CHaToOro CTERHHA

r
A Ry o1 oo
Q?e eff Y-Vc
092<1 oK
MpoBepka rMBHOCTH INEMEHTE
A=k,
310015485 oK

Pucynok 2.5 - Bun Crpanuusr 1 B Excel
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LENBTA CFSteel v.3.1
HMHMHHHPHHT
Celtaing@ mail.ru MNoassoeaTens

CFSteel v.3.1

CTpanuua 2
04.06.2014

CrepsieHs N2 8

CeueHne

U4

S TR R S
MeomeTpHYeCcHHEe XapaKTEPHUCTHEN NOAHOMD CEYEHHA

Obo3Hay. HaumeHoBaHWE
A Maowaak ceyeHrua
I MOMEHT MHEPUKMK OTHOCHMTEAEHD OCKH X
W, MoMEHT CONPOTUEBNEHWA CEYEHMA ONA HUHHETD BOACKHE
W, MoMEHT CONPOTUENEHWA CEYEHWA 4NA BEQXHEND BONIOKHE
iy Paguyc HHEPUKHK OTHOCHTENEHD OCH X
Iy MOMEHT MHEPLUKMK OTHOCHMTEAEHD OCKH Y
Wines MoMEHT CONPOTUBNEHWA CEYEHWMA ONA NEECTD BOACKHE
Winp MoMEHT CONPOTUENEHWA CEYEHWA 4NA NPAECTC BOACKHE
iy Paguyc HHEPUKHK OTHOCHTENEHD OCH Y
z0 PaccToaHWe oT NEBOMC BOJIOKHE CTEHKM 40 UEHTRE TAHECTH CEYEHMA
Yur PaccToAHWE OT HUAHEND BOJIOKHE 40 UEHTRE TAMECTH CEYEHMA
Iy WMOMEHT MHERLMKW NPKM CECBOOHOM HPYUYEHMM
Il CeHTOpanbHEIR MOMEHT MHEPLMK
L MonoMHeHME LEHTPE WU3ruba (OTHOCUMTENBHED U, T.)

Pucynok 2.6 - Bun Crpanuusr 2 B Excel
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OENLTA CFSteel v.3.1
HHMHHHPHHT CTpaHuua 3
wiwrw CFSteel.ru MNone3osaTens 04.06.2014

Crep#ieHe N2 8

CeyeHne
A
i
i
|
n
f
|
|
N o
—f ot w e w me = - + ........ —_—
) b
|
'
f
|
"
f
|
i
|
MeoMETPHYECHME XAPAHTEPHUCTHEN 3 OERTHBHOND CEYEHMA
OBo3Hay. HaWMEHODBEHWE 3HaueHWe Eg u3m.
r
Aons Macwaik CeveHHA 177 cM?
r a
Iy e MOMEHT MHERLUMK OTHOCHMTENBHD OCH X 83,2 cM”
F 3
Wk ras MOMEHT CONPOTHENEHWA CEYEHKMA ONA HUHHEND BOMNOKHE 11,10 cM
F 3
LT — MOoMEHT CONPOTHMBNEHKWA CEYEHMA ONA BEPXHErD BOAOKHE 11,10 CcHM
r
[ — Paguyc MHEepUKMHM OTHOCHMTENBHD OCH X 6,86 cM
r a
Iy e MOMEHT MHERLUMK OTHOCHMTENBHD OCH Y 145 cM”
; - i
LT MOMEHT CONPOTHENEHKWA CEYEHKMA ONA NEBOrD BOMIOKHE 6,02 cM
; k .
Woyngp reg MOoMEHT CONPOTUENEHKWA CEYEHKMA ONA NPAECTo BOAOKHE 2,72 cM
) r
[ — PagWyc MHEepUKMHM OTHOCHMTENBHD OCH Y 2,90 cM
) r
20 g PaccToAaHWe oT NeB0rc BOMOKHE CTeHHEKW 40 LEHTRE TAMECTH CEYEeHKHA 2,48 cM
r
Yurred PaccToAaHKe oT HUMHEND BONOKHE 40 LWEHTPE TAHECTH CEYEHMA 7,50 cM

Pucynok 2.7 - Bux Crpanunst 3 8 Excel

ITo kaomnke Ok MMPOUCXOAUT BO3BPAT K OKHY BBO/JIa TAHHBIX.
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2.1.4. Bepuduxamnus pacuéra

KoppekTHOCTh MpOrpaMMHOM peaiu3alud METOIUK pacué€ra, 3aloKeHHBIX B [1],
npoBepsieTcs MyTéM CpaBHEHUS pe3yJbTaToB, ToiydeHHbIXx C mnomoimeio CFSteel, ¢
pe3yJibTaTaMy Py4HOI'O pacyéTa.

3a0anue 2.1: BBINOIHUTH MPOBEPKY YCTOWYMBOCTH IIEHTPAIBHO CKATOrO cTepkHA C-
oOpaszHoro ceuenust (pucynok 2.8) ¢ wucxoaubimMu gaHHbiMu: N=52 «kH; 1=280 cwm;
K03()(DUIIMEHTHI IPUBEICHUS JUINHBI 1, —y=1; npenenbHas rubkocts 4,=210-600; Ry=250 MIla.
Pasmepsr ceuenus: h=150 mm, t=2,5 mm, by=bp=60 mm, c1=c;=15 mm, r=3 mm. TlokpbiTHE
OTCYTCTBYET, T.€. tcoat = 0.

=

=

Pucynok 2.8 — PacuérHas cxema u cedeHne dJeMeHTa

Pacuém: Teomerprueckue XapaKTEPUCTHKH TIIOJTHOTO CEUYCHHS OTPEACIEHHBIC I10
CFSteel: A=7,07 cn®, 1,=244,0 cv®, 1,=32,0 en®, 1,=5,88 cm, i,=2,13 cm, 1:=0,151 cn®,
1,=1479,2 cx®.

Koaddurmentsr peaykmum s BceX IUIACTHH, COCTaBIIAIONIMX CeUeHUEe (CTEHKa, Mosc, OTTu0),
p pasusl 1,0 (m.4.4.(1),(2) [7]). CnemoBartensHO OHM MONHOCTHIO 3(dexktuBHbl. Koadduiment
penyKiMHM JUIs  y4éTra [OTEpH YCTOMYMBOCTH (OpMBI cedenuss yq =1 (1.5.5.3.2[3]).
CnenoBatenbHO treg = t =2,5 mm. Takum oOpazom, pH 3aJaHHOM YPOBHE HArpy)KEHUsI CEYCHUE
0CTa€Tcs MOJHOCTBIO 3()(MEKTUBHBIM M NMPOBEPKH HA YCTOWYHBOCTH BBIOJHSIIOTCSA C YUETOM
TEOMETPUIECKUX XaPaKTEPUCTUK MTOJTHOTO CEUCHUSI.

PacuérHple IIMHBI 21eMeHTa

len= tx1=280 em  lety= uy 1=280 cm
I'ubkocTH sremMeHTa

Ax=len [15=280/5,88=47,62  Jy=ler, /1,=280/2,13=131,46
YcnoBHasi THOKOCTh JIEMEHTa OTHOCHTENIBHO ocH Y

Pl Ry —
A, =24, = 4,57

Tun ceuenus — ¢ (tabn.7 [1]), cnegosarensHo 0.=0,04 u f=0,14.
§=987(1—a + BA,)+ 22 =36,69.
KoadduimenT ycTOWYUBOCTH MPH LIEHTPATILHOM CKATHH

¢, =0,5(5 —\52 —39,487y)/ /2 =0,332.

IIpoBepka Ha yCTOHYHMBOCTD 110 U3rMOHOM (hopMe MOTEPH YCTOMUUBOCTH
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N 52
¢,AR 7, 0332.7,07-25-1

=0,902< 1 — ycnoBue BBITIOJIHSIETCS.

[IpoBepka Ha yCTOHYMBOCTD 110 N3THOHO-KPYTHIIbHOH (hopMe MoTepH yCTOHYNBOCTH
b=h-t=15-0,25=14,75 cu
h=bs - 1/2=6-0,125=5,875 cm (06Go3nayenue pasmepoB b u h o pucynky B Tabmure /1.6
[1])

a=-4,26 cu
oc=|ax|/h =0,725
I, +1,

p=-t "+ =1657\

w=—-=0,176
I’
40 =8w+0.1561,2° /(Ah®) =1,627
5=22 _4074
Y7,
Crax = 2 - =0,225
1+5+\/(—53 10a

— /R
A, =A,|—= =1,659
E

o, =7.6¢C,. /% =0,622
0. = ¢, =0,622
N B
9.AR 7, 0622-7,07-25-1

[IpenenbHas THOKOCTH

o= N =0,886

?,AR 7.
A=210-600 = 156,8.
Bun okHa BBOma o0mmx ucxonHbeix maHHbix B CFSteel mo 3zaodanmuro 2.1 nokaszan Ha
pucynke 2.9. OkHO BBO/Ia pa3MepoB Ce€UeHHU MpHUBeaeHo Ha pucyHke 2.10.

=0,473<1 — ycnoBU€ BBITOTHSIETCSI.
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PesynbraTel pacuéra mo CFSteel mpencrasienst Ha pucynkax 2.11 — 2.13.

[ Cwarue C-npouan

PacuéTHanA cxema | CEHEHHE

HaHMMEHOBAHHE 3NEMEHTA |CTED>KEHb Me7

PacuéTHan NpodoneHan ckna M

»
EeOMETPHYECKAA ANHHE CTEPXHA ™
KoaddHuHeHT NpHEEAEHHA A MHHEI

1

OTHOCHTENEHD OCH &

Ko3ddHUHEHT NPHEEAEHHA A NHHEI
OTHOCHTENEHD OCH

CTank

Fac4éTHoe

HarmeHoBaHe CONPOTHENEHHE Ry

255 rocT2r7iz | [z50 v | Mna

KoadHureHT
YCNOBMA paboTel
GarmmaC

MpeaeneHan rMbkocTe | 210-60alfa

Y¥HECTE NOTEPHD YCTOMHMBOCTH GOPME! CEHEHHA

QcH
x

’PaCCHHTaTb] [ OTHMEHE ]

Pucynok 2.9 — OkHO BBO/Ia OOIINX UCXOAHBIX JaHHBIX 10 3a0aHuio 2.1

Cwarne C-npothuanb

PacyéTHaA Cxema | CeveHme |

CEX

CEHEHHE Pazmepel
COpTaMeEHT
H 150
Mpodwine T

=
=

o
™~y

o]
wn

|
o

n
= =
= =
Jj
[y

2]

[+

b

Euwé,..  |[OBpaTHo K CopTaMeHTY R1

=
E

M H

B

<

MM

RzZ
TONWHHE LHHKOB0MD MOKPEITHA
{CymMMapHan © oberx cToOpoH)

oo

|
e )
| c1

Bf1

=
=

PazMepel - HAPYsHEIR) PaMyChl 23KPYTAEHHA - BHW TPEHHHE

Paccqwra'rb] ’ OTHEHA ]

Pucynok 2.10 - OxHO BBO/Ia pa3MepoB ceUeHU 10 3adanuio 2.1
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[ cimarme C-npoman. PeayabTtatbl

RApAKTERHCTHEM || MpoBepkH MonHoe ceHeHre | Sihek THEHDE CavgHme
D6mmHe gaHHbIE L
CTep#eHE NO7
MpoaoneHan cina A7 52,00 kH
EOMETPHHECKAA AMHHE CTEPHHA / 280,00
KoathHUHEHT NPHERABHNA ANMHHB Ly
OTHOCHTENEHD OCH ¥ 1,00
Ko HUHEHT MDHERASHHSA ATHHHE Ly
OTHOCHTENEHD OCH ¥ 1,00
MpeasneHan rvikocTs A, 156,5
Ko3ddHUHERT YCnoEHA paBioTe! ¥, 1,00

MoTepa YCTDHHHBDCTH dJDDMbI CEYeHHA YYTEHS
CTane CE2S5 MOCT 27772

Pac4eTHOES CONPOTHENEHHE RJ- 250 MMa
Moayne ynpyrocTk E 206000 MMNa
KoatdHureHT MyaccoHa v 0,3

CeueHve

Qf05H, HaMMEHOBAHHE PAZMEDa SHa4eHHe Ea.WaM,

H BricoTa 150,0 it B
t TonunHa 2,50 M

Bﬂ LLMpKHa HH#HEND NOACS 60,0 MM

Bﬂ LUMpKHHA EepxHErD NoAca 60,0 MK

Cy LLIMpHHa HixHero oTriba 15,0 MM

[ LUMDHHa BepxHero oTrvba 15,0 L] b

SneMeHT | AAPAKTERHMCTHEW | MpoEEpKkH MonHoe ceYeHHe | SherTHEHOE Cevere
reDMETpM‘leCKME HAPAKTEPHUCTHKH NOAHOND CeYeHWa c
0f03H,  HaHMEHOBSHHE X3DaKTEPHITHKH 3HaqeHHe Ea.nsm, X
A4 MNnowasaks ceqeHHa 7,07 (o
I MOMEHT MHEPLMH OTHOCHTEMNEHD OCH ¥ 244,0 ot
Wiy MOMEHT CONPOTHENEHHA CEYEHHA ANA HUKHEND BONOKHE 32,53 o
Wi MOMEHT CONPOTHENEHHA CEYEHHA ANA BEQXHEND BONOKHA 32,53 o
iy Paaiyc MHEQLKKM OTHOCHTENEHD OCH & 5,88 M
IJ. MOMEHT MHEPLMH OTHOCHTEMEHD OCH Y 32,0 ot
i‘I-S-_m MoMEHT CONPOTHENEHHA CEYEHHMA ANA NEBOMD BONOKHA 17,98 o
W MOMEHT CONPOTHENEHHA CEYEHHA ANA NPABOr0 EONOKHA 7,58 o
EJ. PaaHyt HHEPUHH OTHOCHTENEHD 0k Y 2,13 =t}
z0 PacCTOAHKE OT NEEOMD BONOKHE CTEHKK A0

UEHTPE TAMECTH CEHEHHA 1,78 cH
Vim PaccToAHKE OT HMM¥HErD BONOKHa A0

UEHTPE TAMECTH CEHEHHA 7,50 cH
It MOMEHT HHEPLHH MPH CEOG0AHOM KPYHEHHH 0,1510 ot
I, CEKTOPMANEHEIA MOMEHT MHERLLMA 1479,2 o
K Mono#eH e WEHTPa M3rHEa (OTHOCHTENEHD L. T.) -4,26 =]
TEOMETPHYECKHE KAPAKTEPUCTHEK I dEKTHBHOr 0 CeueHua 0
0f03H,  HaHMEHOBAHHE X3PAKTEPHITHKH 3HaqeHHe Ea.nsm,
Apeg Mnowaak ceHeHHa 7,07 o
J— MOMEHT MHEPLKHH OTHICHTENEHD OCH % 244,0 ot
Wigreg MOMEHT CONPOTHENEHHA CEYEHHA ANA HHMHEMD BONOKHA 32,53 o
Wiygreg MOMEHT CONPOTHENEHMA CEHEHHA ANA BEPXHEMD BONOKHE 32,53 o
fvvad Pagmyc HHEPUHM OTHOCHTENEHD OCH & 5,65 CH ¥

Pucynok 2.12 - Pesynbrathl pacyéra mo sadanuio 2.1 (Xapakrepuctiku - DpheKTHBHOE ceueHue)
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(M Ciarme C-npotmnb

INEMEHT | KAPAKTERHCTHE

| MNposepkx

A =7 %)
wd Ry e

0,89 <1 OK

N {10y
@A Ry pe

048<1 DK
Mpoeepka rHBKoCTH 3neMeHTa
A= Ay

1531,6 < 156,5 OK

MpoBEpKa YCTORYMBOCTH INEMEHTE NO M3MMBHO-KPY THNEHOR hopme

Mpoeepka YCTDHHHBDCTH 3INEMEHTAE KK UEHTPANEHD CHATOMD CTEPHHA

ManHoe cevetme | ShPEKTHEHOS CEHEHHE

CFSteel v.3.1

Pucynok 2.13 - PesynbraThl pacuéra no sadanuto 2.1 (Ipoepku - DPHeKTHBHOE ceueHne)

B Tabnuue 2.1 mpuBeneHO cpaBHEHHE pE3yJabTaTOB PYyYHOrO pacuéra ¢ pe3yiabTaTaMu,

nosyaeHubivu o CFSteel.

Tab6muma 2.1 — ConocTaBieHue pe3yabTaToB pacuéra 1o 3adanuro 2.1

IMapameTp 0603n. | En. mam. quH?n CFSteel Pacxo:lc
pacuér aeHe, %

PacuérHas muuHa dJeMeHTa OTHOCUTEILHO OCH X let cM 280 280 0
Pacuérnas muHa dJeMeHTa OTHOCUTEILHO ocH Y lety cM 280 280 0
T'ubkocTh OTHOCUTEIBHO Och X Ax - 47,62 47,65 0,06
T'ubkocth OTHOCUTENBHO OcH Y Ay - 131,46 131,60 0,01
VYcnoBHas THOKOCTh OTHOCHTENBHO OCH Y /Ty B 457 458 0.2
VYcaoBHas THOKOCTH OTHOCHTEIIBHO OCH X IX _ 1,66 1,66 0
Koadpunumenr ycroitanBoctu @y - 0,332 0,330 0,6
Iposepka yCTOI/I‘II/IBVOCTI/I SIIEMEHTA 110 U3THOHOM i 0,902 0,89 13
¢dopme norepu yeroitunsoctr (hopmyma (7) [1])
IMapamerp a (Ipunoxenne I [1]) a - 0,725 0,725 0
IMapamerp p (Ipmnoxkenwe 1 [1]) p - 1,657 1,657 0
IMapamerp W (ITpunoxenwe J1 [1]) w - 0,176 0,176 0
IMapamerp u (Ipunoxenune I [1]) u - 1,627 1,625 0,1
[Mapamerp o (Iprmnoxkenwe [ [1]) ) - 4,074 4,080 0,1
IMapamerp Cmax (ITprmoskenwe J1 [1]) Crmax - 0,225 0,224 0,4
Koapdunuenr ¢, ®c - 0,622 0,619 0,5
[IpoBepka yCTOHYMBOCTH 3JEMEHTAa MO U3THOHO-
KPYTWIBHOW  (opMe TOTepH  yCTOHYHUBOCTU - 0,473 0,475 0,4
(bopmyna (10) [1])
3HaveHue Mpe/IebHOi THOKOCTH Au - 156,8 156,5 0,2

RGB: 232 244 254

3a0anue 2.2: BbIMOAHUTH pacdéT LEHTPAIbHO CKaToro crepxHs C-o0pa3HOro cedeHus
(pucynok 2.8) ¢ ucxomubiMu nanHbiMU: N=32,6 xH; 1=180 cm; x03hdULHEHTH MpUBEACHUS
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IIMHBL (=uy=1; npepensHas ruokocts 4,=210-60a; Ry=250 MIla. Pazmeps! ceyenus: h=200
mm, t=1,5 mm, bu=bp=50 mm, c1=c2=15 mm, r=3 mm. teoar =0,04 mm.

Pacuém: Teomerpuyeckne XapaKTEPUCTUKU TIOJHOTO H AI(PQPEKTHBHOTO CEYCHUH
ompenemsieM mporpammuo 1o CFSteel. Xapakrepuctuku monHoro cedenus: A=4,64 cu?,
1,=260,7 v, 1,=13,9 er®, ix=7,5 cm, i,=1,73 cm, Wy,ee=11,57 cr®, W,,,,=3,66 cas’.
PeayuupoBaHHbIe XapaKTEpPUCTHKU 3()PEKTUBHOTO CCUCHHS, BBIYMCICHHBIC C YYETOM IMOTEPH
ycToMuuBOCTH (GOpMbI ceucHust: Aerf =3,20 en?, Lt =249,2 cnd®, lyert =11,2 en®, et =8,82 cm, Iyeff
=1,873 cm, Wyeeeff =6,59 CM3, Wyppett =3,41 CM3, skcieHTpucuteT en=0,5 cm.

PacuérHble IIMHBI 37IeMeHTa

let= pux 1=180 cm ley= py 1=180 cm
['mbxocTu armemenTa

Ax=letx [1xe=180/8,82=20,41  Ay=lery /i,e—180/1,873=96,10
VYcnoBHas THOKOCTh 3JIEMEHTAa OTHOCUTENIBHO OCH Y

Pl Ry —
A, =2, = =3,34

OTHOCHUTENBHBIN SKCIIEHTPUCHTET
A

yaeseff
Koaddunument Biusaus Gopmsl ceueHus
n =3,0+0,25m+0,1 1, =3+0,25*0,243+0,1*3,34=3,395
[IpuBen€HHBIN OTHOCUTENIBHBIN YKCIEHTPUCUTET
Mer =1 M=3,395*0,243=0,825
KoaddummeHnt ycToiuanBOCTH IPH CIKATUU C U3THOOM
9 =0,417
[IpoBepka ycTOMYMBOCTH 3JIEMEHTA KaK BHEIIEHTPEHHO-C)KATOTO CTEP)KHS C SKCIEHTPUCHUTETOM
B ttockoctu X mmo opmyste (109):
N 3 32,6
@.AgR, 7, 0417-32.25.1
[IpoBepka 3mmeMeHTa 1o MpeaesIbHOW THOKOCTH:
A< Ay
_ N B 32,6
 9.AqR,7, 0417-32.251

A =210-600=210-600,977=151,4
96,10 < 151,4 — ycnoBue BBITIOTHSIETCA.

m=ey =0,5*3,2/6,59=0,243

= 0,977 <1 - ycioBHE BBITIOJTHSACTCS .

a =0,977

Bun okna BBoma oOmmx ucxonHbix naHHbix B CFSteel mo 3aoanmuro?.2 nokasaH Ha
pucynke 2.14. OxHO BBOJIa pa3MepOB CeUeHUs MPUBECHO Ha pUCYHKe 2.15.
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watHe C-npodmab

Pac4éTHaA cxema | CEHEHHE
HaHMEHOBAHHE INEMeHTa |CTED>KEHb M2 3
PacuéTHaA npoaoneHan ckna M 32,6 kH
QK
MEOMETPHHECKSA ANHHA CTERHHA M
KoahpHUHEHT NPHEEAEHHA AMMHEI
1
OTHOCHTEMRHD OCH X
KoahpHUHMEHT NPHEEAEHHA AMMHEI -
1
OTHOCHTEMEHD OCH Y -
CTank
m PaCuETHOE KostpprumenT
| SHMEH OB SHHE COMPOTHENEHHE Ry YCNOBMH paboTel
Garmac
280 TOCTF 52246 w| 250 ~ | mna
MpeaeneHad ruoKocTe |210—6Dalfa hd |
Y¥UECTE NOTEPH YCTOHIMEOCTH OpHE! CEUYeHKHA
’ Pacc4MTaTE ] ’ OTMEHE ]

Pucynok 2.14 — OkHO BBOJA OOLIMX MCXOMAHBIX JaHHBIX 110 3A0AHUIO 2.2

M| carne C-npotunb

PacugTHaA Cxema | CeueHHe |

CEYEHHE Pazmepkl
CopTamMeHT

I
=
=

Mpodmne

—~
=
=4

m
fex]
[N
u
[=]
=z

=4

|>

m

.

=
=
L1 ]

=

=

I
=
o
=
=
T

Inl
[
—
o
=
=

AlFal rpas,
= alfaz rpas i
Eué...  |[OOpaTHO K COpTamMeHTy Rl |3 MM
R2 MM

TORWMHA LHHKOEOr o NOKPEITHA | |
(CyMMapHaA © oBemMx cTopaH)

o

Pa3Mapbl - HAPYSKHEIE! DAY el Z3HDYTNEHHA - EHY TREHHHE

’PaCCHMTaTb] ’ OTHEHA l

Pucynok 2.15 - OkHO BBO/Ia pa3MepOB CEUSHHUSI 110 3A0aHUio 2.2

PesynbraTel pacuéra mo CFSteel mpencrasienst Ha pucyHkax 2.16 — 2.18.
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[ Cwarne C-npochuae Peaynbratnl

SPAKTEPHCTHEH || NpoBEpKH MonHoe ceveHre | e THEHDE CEHEHHE
06uMe faHHBIE ~
CTepweHs N9 3 ot
MNpoaonsHaA cina A 32,60 kH '
MeoMETpHUECKan ANkHa CTepuHa | 180,00 M I
KoaddHUHERT NPHEEASHHA ANHMHHEL Ly i
OTHOCHTENEHD OCH X 1,00 0
KoadHUHEHT NPHESAEHHA ANHHHEL |y, !
OTHOCHTENEHD OCH Y 1,00 |
MpeaentHad rvbkocTe 4, 151,0 i
KozchHuHeHT yonoerd paboTel ¥, 1,00 '
MoTEPA YCTOHYHMBOCTH GOpMEl CEHEHHA YUTEHS | T
Crame 280 TMOCTPSZ246 L = = -+— ----- =
PacueTHOE CONPOTHENSHHE RJ 250 MMNa T 4
Moayne ynpyroct E 206000 MNa !
KoaddMubeHT MyaccoHa v 0,3 |
Ceuenve i
|
OBo3H, HauMeHoBaHHE pasMepa 3Havenre Ea.qzm, i
H BricoTa 200,0 MM '
t TonwHHa 1,50 MM !
Sﬂ_ LLIMpkHE HH:3HEMD NOACS 50,0 M |
B‘f, LUWpKHa EepxHera noAca 50,0 bk
Cy LLIMPHHA HK#HEro oTrHba 15,0 MM
Ca LLHpHHA BEpxHEro oTrHba 15,0 Pt M

3nemeHT | #APAKTEPHCTHRH |I'Iposep|<n ManHoe ceqeHHe ‘ K THEHDE CEHEHHE
TE0METPHYECKHME HAPAKTEPHCTHKA NONHOTD CEYEHWA e’
Q603H,  HaMMEHOBEHWE X3PaKTEPHCTHKH SHaqeHne Ea.msm, bkl
A Mnowale cedeHra 4,64 o o
I, MOMEHT HHEPLHKH OTHOCHTENEHD OCH ¥ 260,7 ot I
Wy MoMEHT CONPOTHENEHHA CEYEHHA ANA HH¥HErD BONOKHA 26,07 o |
Wi MOMEHT CONPOTHBNEHHA CEYEHHMA ANA BEPXHErD BONOKHA 26,07 o '
iy Paamyc HHEPUHH OTHOCHTEMEHD OCH % 7,50 cH !
IJ. MOMEHT HHEPLHKH OTHOCHTENEHD OCH Y 139 ot |
Hjm MoMEHT CONPOTHBNEHHA CEYEHHA ANA NEEOD BONOKHE 11,57 o i
H'Srp MoMEHT CONPOTHENEHHA CEYEHHA ANA NPAEOrD BONOKHA 3,66 o v
r'J. Paamyt HHEPUHH OTHOCHTEMEHD OcH Y 1,73 cH | M
=0 PacCTOAHKE OT NEBOM0 BONOKHE CTeHKM A = — e — ‘+— ''''' -
UEHTP& TAMECTH CEYEHHA 1,20 ] v 4
¥im PaccToAHHE OT HKMHErD BONOKHA A0 !
LEHTPA THHECTH CEHEHHA 10,00 [t} |
I MOMEHT HHEPLLMM MPH CEOGB0AHOM KPYYEHHM 0,0336 ot '
I, CEKTOPHANEHEIA HOMEHT MHEPLMK 11403 o® !
X MONOHEHHE WEHTPE TG (OTHOCHTENEHO L. T.) -3,11 0] |
lEe0METPHUECKWE HADAKTEPUCTHRM 3D DEKTUBHOr O CEYEHHA 0 I
Of03H,  HaWMEHOBaHHE xapaK TEPHCTHEN SHaqeHHe Eg.mzm, '
Apeg Mnowaak ceHeHna 3,20 o )
lyred MOMEHT HHEPLHK OTHOCHTENEHD OCH X 249,2 ot |
Wigreg MOMEHT CONPOTHENEHKA CEYEHHA ANA HHMHEND BONOKHS 24,92 o
Wig reg  MOMEHT CONPOTHENEHHA CEYEHMA ANA BEPXHEND BONOKHE 24,92 o
fyroa Paamy HHEPUHH OTHOCHTEMNEHO OCH % 8.82 [u] b

Pucynok 2.17 - Pe3ynbrathl pacyéra mo sadanuio 2.2 (Xapakrepuctiku - DPheKTHBHOE CeueHuE)
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[ Cxarne C-npodmne Pesynbrarnl

SNEMEHT || Xa3pPaKTEPHCTHEN

[ MpoBepky
MpoBEpKa YCTOMYMBOCTH 3NEMEHTA, KaK CHATOrD C M3MHOOM CTEP¥HA NO MarkBHOH dope

N 5

= (109
we AafF Ry ¥e

0,95 <1 0K
MpoBepika rMBKOCTH 3NEMEHTS
A= Ay

96,1 <151,0 0K

MNonHoe ceveHme | 2hhexTHEHDE CeyeHne

CFSteel v.3.1

Pucynok 2.18 - PesynbraTs pacuéra no sadanuto 2.2 ([poepku - DPHEKTHBHOE ceueHne)

B tabnuue 2.2 npuBeeHO cONOCTaBICHUE PE3YAbTAaTOB, MOJIYUYE€HHBIX BbIIIE JUTS 3a0aHUs]

2.2, ¢ pe3yabTaTaMu BeIuHcIeHui o nporpamme CFSteel.

Tab6muma 2.2 — ConocTtaBieHUe pe3yabTaTOB pacuéra 1o 3adanuro 2.2

IMapameTp 0603n. | En. mam. quH?n CFSteel Pacxo:lc
pacuér aeHe, %

PacuérHas muHa dJeMeHTa OTHOCUTEILHO OCH X let cM 180 180 0
Pacuérnas muHa dJeMeHTa OTHOCUTEILHO ocH Y lety cM 180 180 0
T'ubkocTh OTHOCUTEIBLHO Och X Ax - 20,41 20,41 0,
T'ubkocth OTHOCHUTENBLHO OcH Y Ay - 96,10 96,09 0,8
VYcnoBHas THOKOCTh OTHOCHTENBHO OCH Y ;Ty B 334 335 03
OTHOCHUTENBHBIN SKCIIEHTPUCUTET m - 0,243 0,245 0,8
Koapdunuenr Bnusiaust Gopmbl ceueHust n - 3,395 3,396 0,03
[IpuBen€HHBINA OTHOCUTEIBHBIN KCIEHTPUCUTET Met - 0,825 0,832 0,9
Koadpunment ycToldrBOCTH TPU CKATHU C 0. i 0,417 0,414 0.7
H3THOOM
IIpoBepka  yCTOMYUMBOCTH  DJIEMEHTa  Kak
BHEIICHTPEHHO-CKATOr0 CTepXKHS 1o (popmyrte - 0,977 0,984 0,7
(109)
3HaveHue Mpe/ebHOi THOKOCTH Au - 151,4 151,0 0,3

3a0anue 2.3: BBHINONHUTH NPOBEPKY YCTOWYMBOCTH LEHTPAIBbHO CXATOTO CTEPXKHS

mBesuiepHoro ceueHust (pucynok 2.19) ¢ wucxommeiMu manueiMu: N=28 «kH; =280 cwm;

k03 urmeHTs! npuBeneHus nHbl =1, 1,=0,7; npenenpHas rudbkocts 4,=180-600a; Ry=250

MTla. Pazmepsi ceuenus: h=150 ym, t=2,5 mm, bu=bp=70 mm, r=3 mm, teoar=0.
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N ¥
'E'_i' b
1

o X
1 |
-
_ nr-l
i

Pucynok 2.19 — Pacuérnas cxema U cedeHue dJieMeHTa

Pacuém: TeomeTpuueckue XapaKTEPUCTUKH TIIOJHOTO CEUYCHHS OMNpeAeTEHHBIC 10
CFSteel: A=7,03 cv®, 1,=248,78 cv®, 1,=34,31 cv’, i,=5,95 cm, iy=2,21 cm, 1,=0,1484 cu’,
1, =1318,3 cx®.

KosddunuenTsl peaykuuu I BCEX IUTACTHH, COCTABIIAIONIMX cedeHue (CTeHKa, rmosica), p
paBubl 1,0 (1m.4.4.(1),(2) [7]). CnenoBarenbHO OHU MOJHOCTHIO 3G GEKTHUBHBL Takum 00pazom,
P 33JJaHHOM YPOBHE HArpy)KEHHUsS CEUCHHE OCTAETCS TOJHOCTHIO 3(PPEKTUBHBIM M IPOBEPKH
Ha YCTOWYHMBOCTH BBITOJTHSIOTCS ¢ YYETOM F€OMETPHUSCKUX XapaKTEPUCTUK MTOJTHOTO CCUCHUSI.
PacuérHble TTMHBI DJIeMeHTa

let= ux 1=280 ecm lery= py 1=196 cm
I'uOkoctu smemeHTa

Ax=letx [1,=280/5,95=47,06  A,=ler, /i,=196/2,21=88,69
VYcnoBHas rHOKOCTh AJIEMEHTa OTHOCUTENBHO och Y

Pl Ry -
Ay =y g =309

Tun ceyenus — ¢ (ta6in.7 [1]), cnegoarensHo 0=0,04 u =0,14.
§=987(l—a+ fA)+ A2 =23,21,

KoadduimeHnt ycToOHYUBOCTH MPHU LIEHTPATILHOM CKATHH

¢, =0,5(5 —\52 —39,487)/ /2 =0,548.

ITpoBepka Ha YCTOMYMBOCTD 110 U3rHOHON (pOpMe MOTEPH YCTONUMBOCTH
N 28
¢,AR 7, 0548-7,03-25-1
ITpoBepka Ha YCTOMYUBOCTD 110 H3rHOHO-KPYTHIBHOM (hopMme
b=h-t=15-0,25=14,75 cu
h=bs - t/2=7-0,125=6,875 cm (0603HayeHue pasmepos b u h o prucynky B Tabmume /1.6

=0,291< 1 — ycioBue BBIIOTHSAETCS.

[1D)
a=-4,21cm
0c=|ax|/h =0,612

I, +1,
p= yAhz +a®=1,253
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|
w=-—-%L=0,112

Ih?
H=8W+ 0,156It/12 /(Ahz) =1,069
s=2P _4688

MU

2

C =

max 2
1+5+\/(—5f+16a
7

— /R
Ay = A= =1,639
E

o, =7.6¢c,. /s =0,563
0. = ¢, =0,563

N o 28
2.AR 7, 0563-7,03-25-1

[IpenenbHast THOKOCTH

a=—N_ 0291 =05

P, AR 7,
Ju=180-600 = 150.

=0,199

=0,283<1 — ycioBue BBITIOJTHSAETCS.

CFSteel v.3.1

B Tabnune 2.3 npuBeAeHO CpaBHEHHUE PE3yJAbTAaTOB PYYHOTO pacuéra ¢ pe3ylbTaTaMu,

nonydenusivu mo CFSteel.

Tab6muma 2.3 — ComnocTaBieHue pe3yabTaToB pacuéra 1o 3adanuro 2.3

IMapameTp 0603n. | En. mam. quH?n CFSteel Pacxo:lc
pacuér aeHe, %
PacuérHas miMHa dJeMeHTa OTHOCUTEILHO OCH X lei cM 280 280 0
PacuérHas muHa dJeMeHTa OTHOCUTEILHO ocH Y lety cM 196 196 0
T'nbKoCTh OTHOCUTEIBHO OcH X Ax - 47,06 47,08 0,04
T'ubkocTh OTHOCUTEIBHO OcH Y Ay - 88,69 88,75 0,07
VcnoBHas THOKOCTE OTHOCHTEIBHO OCH Y /Ty ) 3.09 3.09 0
VYcaoBHas THOKOCTH OTHOCHTEIIBHO OCH X I _ ) ) )
X
Koapunuenr ycroitauBoctu @y - 0,548 0,546 0,04
ITpoBepka yCTOI/I‘lI/IBVOCTI/I 9JIEMEHTA 110 HU3TUOHOM i 0.201 0.202 0,03
¢dopme norepu yeroitunsocta (popmyma (7) [1])
IMapamerp a (Ipunoxenne I [1]) a - 0,612 0,613 0,02
IMapamerp p (Iprnoxkenwe [ [1]) p - 1,253 1,227 2,1
IMapamerp w (ITpunoxenwe J1 [1]) w - 0,112 0,113 0,09
IMapamerp u (Ipunoxenne I [1]) u - 1,069 1,051 1,7
IMapamerp o (Ipwmnokenwe [ [1]) ) - 4,688 4,668 0,4
IMapamerp Cmax (ITprmoskenwe J1 [1]) Cmax - 0,199 0,199 0
Koapdunuenr ¢, ?c - 0,563 0,562 0,2
[IpoBepka yCTOHYMBOCTH 3JEMEHTA MO U3THOHO-
KPYTHIBHOW  (opMe TOTepH  yCTOHYMBOCTU - 0,283 0,283 0
(popmyna (10) [1])
3HaueHHe peNeIbHON THOKOCTH Au - 150 150 0
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3a0anue 2.4: BBINOTHUTH TPOBEPKY YCTOWYMBOCTH IEHTPAIBHO CXKATOTO CTEPIKHS
mBeiuiepHoro ceueHust (pucynok 2.19) ¢ wucxomubimMu ganabiMu: N=49,8 xH; =180 cwm;
k03¢ urmenTs! npuseneHus umHbL =1, 1,=0,7; npenenpuas rudkocts 4,=180-60a; Ry=250
Mlla. Pazmepsl cedeHus T€ ke, 910 U B 3adanuu 2.3. teoar= 0,04 Mm.

Pacuém: Teomerpudeckne XapaKTePUCTHKU TOJHOTO # A((HEKTHBHOTO CEUCHHIA
ompenensieM mporpammuo mo CFSteel. Xapakrepuctukn momnoro cedenms: A=6,92 e,
1,=244.8 cn®*, 1,=33,8 en® 1,=5,95 cm, y=2,21 cm.

PenynupoBannbie XapakTepucTHKH dP(HEKTUBHOTO ceueHUs: Aer =5,88 en?, Lyt =187,9 en®, lyett
=12,3 ceum?, et =5,66 o, yeff =1,45 cm, Wy,pers =3,24 CM3, skcuentpucutet ey= -0,73 cm.
PacuérHble JJIMHBI 2JIEMEHTA

let= pux 1=180 cm  ley= py 1=126 cm
I'mbGkoctH armemenTa

Ax=letx [1xe=180/5,66=31,8  Ay=lefy /iyer=126/1,45=86,9
VYcnoBHas THOKOCTD 3JIEMEHTa OTHOCUTEIHLHO OCH Y

Pl Ry —
Ay = Ay =3.02

OTHOCHUTENBHBIN SKCIIEHTPUCHTET
At

ynpeff

Koaddunment Biusaus Gopmsl ceueHus

n =(1,5-0,1m)-0,02(5-m) A, =1,146
[IpuBen€HHBIN OTHOCUTENIBHBIN YKCIEHTPUCUTET

Mer =x M=1,146*1,325=1,518
KoaddumumeHnt ycToHuynBOCTH IPH CIKATUU C U3THOOM

9. =0,364
[IpoBepka yCTOMYMBOCTH 3JIEMEHTa KaK BHEHEHTPEHHO-C)KATOTO CTEP)KHS C IKCIIEHTPUCUTETOM

m=ey =0,73*5,88/3,24=1,325

B mutockoctu X o gopmyie (109):
N _ 49,8
. AxR,7. 0364-588-25-1

=0,931 < 1 - ycrmoBu€ BBITTOTHSIETCS .

B Tabnwuie 2.4 npuBeIeHO COMOCTABICHUE PE3YIbTATOB, MMOJTYYSCHHBIX BBIIIE IS 3A0aHUs
2.4, ¢ pe3yabTataMu BeIYHCIeHuU# o nmporpamme CFSteel.

Tabnuma 2.4 — ConocraBieHue pe3yiabTaToB pacuéra no 3adarnuro 2.4

IMapameTp 0603n. | Ex. mam. quﬂ?u CFSteel Pacxoom
pacuér neHe, %
PacuérHas muHa dJIeMeHTa OTHOCUTEIBEHO OcH X let cM 180 180 0
PacuérHas miuuHa 3JIeMeHTa OTHOCUTEILHO OcH Y lety cM 126 126 0
T'nOKOCTh OTHOCUTEIIBHO OcH X Ay - 31,8 31,8 0
T'ubkocTh OTHOCUTENBHO OcHu Y Ay - 86,9 87,0 0,1
VYcaoBHast THOKOCTh OTHOCUTENBHO ocd Y /Ty _ 3.02 303 03
OTHOCHTENBHBIN SKCIIEHTPUCUTET m - 1,325 1,333 0,6
Koaddunuent Bnusiaust GopmMbl cevueHust n - 1,146 1,144 0,1
IIpuBeaEHHBIN OTHOCUTENBHBINA IKCUEHTPUCUTET Mes - 1,518 1,525 0,5
Koaddumpenr ycTOMYMBOCTH MpH CXKATHA C 0e - 0,364 0,360 1,2
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HU3THOOM
IIpoBepka  yCTOWYMBOCTH  3J€MEHTa  Kak
BHEIICHTPEHHO-C)KATOTO0 CTEPXKHA 1Mo (hopMyre - 0,931 0,940 1,0
(109)

2.2. PacyéT 1eHTPAJbHO CKATHIX IJIEMEHTOB COCTABHOI0 CeYeHU sl

2.2.1. Metomuka pacuéra

[Ipodunm B s1eMeHTax COCTABHOTO CEUEHHS JOJDKHBI OBITh HAAEKHO KOHCTPYKTUBHO

06’I)CI[I/IHGHI)I B HOCT&TO‘IHOﬁ CTCIICHH, YTOOBI CYUTATH COCTABHOEC CEUCHHE MOHOJIMTHEIM.

PaccuntbiBaeMble cocTaBHblE NPO(UIM HMMEIOT JBE OCH CUMMETpuu. B pesynbrarte
peAyLUpPOBaHUS IEHTP TKECTH A(P(GEKTUBHOIO CEUEHUS HE CMEIAeTcsl MO0 OTHOLIEHHIO K
LEHTPY TSKECTH MOJHOrO ceueHus. Takum o0pa3oM, 3JI€MEHThl M3 COCTaBHBIX Mpoguieit

paccuMTHIBAIOTCA N0 MeTonuke [1] Kak HEHTpaIbHO CHKaThle CTEPKHU C XapaKTEPUCTHKAMHU
MIOJIHOTO WK 3PPEKTUBHOTO (eciu TpeOdyeTcsl peayKIHsl) CEUSHHUSI.

2.2.2. BBOJI MCXOIHBIX JAaHHBIX

Jnsi pacuéra NEHTPaTbHO CXKATBIX JJIEMEHTOB COCTABHOTO CEYECHHsT HEOOXOJUMO B
TJIABHOM MEHIO BBIOpaTh JJjeMeHT, 3areM LleHTpajbHOe cxkaTHe W Jajiee THIT MPOQUIIA.
[TostBisteTcst OKHO BBOJA MCXOAHBIX JaHHBIX (pucyHok 2.20).

HakMeHOBaHHE 3NeMEHTa

Trn pac4éTa HacTpokikk pacuéra

5 v =
(®) LUEHTPANEHO-CHETEI 3NEMEHT Beeralliettlyey

() BHELEHT PEHHO-CHATEIA 3NEMEHT

Pacy4&THEIN MOMEHT Mx ANA pacdéTa Ha yCTORYMEBOCTE (M.9.2,3)

Pacy&THEIN MOMEHT M ANA pac4éTa Ha NPOYHOCTE

CTane

MpeAentHas rubKocTe 3neMeHTa | 180-60alfa A

Lle HTpansHoe catme, CatHe ¢ HarHbom CocTaeHbie npothHaM g@@
AE0iHoA Crrma-npodimng PacuéTHaA cxema (JonanHHTensHD)
Pac4gTHaA cxema AB0HHOA C-npodHne ABofHoA C-npodkne ¢ prdom

O Cwato-nsruiaemeii anemeqT YUECTE NOTEPH YCTOHHMEOCTH GOpME! CEYEHHA
Pacd&THaA ANHHA 3NEMEHTE OTHOCHTENEHD OcK X |0 =]

PacyéTHaA ANKMHA 3NEMEHTE OTHOCHTENEHD OCH Y |0 M [AnA pacqéTa no dopeiyne (1117
Pac4&THaA NpoAonsHas cina Mo |0 KH GammaC |1 b
BHELEHTREHHO-CHATEIA INEMEHT

JKCUWEHTPHCHTET &= CM [E HanpaEneHkk ocK ) Gammal
CHATO-HITMOAEMBIF INEMEHT

Pac4ETHEIA MOMEHT ANA ONPEAENEHHA PEAYUMPOESHHEL XAPAKTEPHCTHE CedeHHA Meff tHM

KHM  GammaC

KHM  GammaC

HaMmeHoBaHHE w Pac4éTHoe conpoTHENEHHE Ry (250 | MMa

’PaccanaTb ] ’ QTMEHS ]

Pucynok 2.20 — OxHO BBO/Ia NCXOHBIX JaHHBIX JJIS COCTABHBIX Mpoduiel (IeHTpaTbHOe

cKaTHe)
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OcraBuB Ha nanenu Tun pacuéma OceBoe c:xkaTHe, HEOOX0IUMO BBecTH PacuérHble
AJHHBI JJIeMEeHTa OTHOcuTeadbHO ocn X u Y, Pacuérnyro npoposabHyrw cuiay N,
Koapdunuenr ycaosmii padorsl y., HaumenoBanme cranm (HeoOs3aTenbHO), PacuérHoe
conporusienue craau Ry u Ilpeneabnylo rudkoctb 3jemenTa. Ilo xHomke Paccumrarh
BBITIOJTHAETCS. Pacy€T M MOSBIISCTCS OKHO Pe3yJbTaToB, MOJ0OHOE MOKAa3aHHOMY Ha PHUCYHKax

2.11-2.13. Jlaniee pe3ynbTaThl MOTYT OBITH Iiepeanbl B EXcel mis nanpheiimeit paboTel, a Takxke
UX pacreydaTKy.
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2.3. PacyéTr BHELEHTPEHHO-C/KATHIX M C:KATO-U3rMbOaeMbIX 3JIEeMEHTOB M3
OJMHOYHBIX Npoduiei

2.3.1. BBoja maHHBIX

Jlia pacuéra CKaTbIX ¢ M3rMOOM 3JIEMEHTOB HEOOXOJIMMO B IJIABHOM MEHIO BBIOpATh
JJeMeHT, 3aTeM Cikatme C m3rudom u nanee Tun npodwirs. s OTMHOYHBIX Tpoduieit
MOSIBJISIETCS] OKHO BBOJIA MCXOTHBIX JIAaHHBIX (pUCYHOK 2.21).

[H Bue Lig HTPE HHO -CHATHIE M| CHATO-HIFHOAE MbIe 3718 ME HTbI C-npothH/ib B NIOCKOCTH CHMMETPHH = @g|
PacuéTHadA cxeMa | Ceyenme
HaHMEHOEAHHE 3NEMEHTA | 3NeMeHT N2 9

HacTpokikk paciéTa

Pac4&THaA ANHHA 3NEMEHTE OTHOCHTENEHD OCH X% | 120 =]
Breraa Meff = Myct

Pac4&THaA ANHHA 3NEMEHTE OTHOCHTENEHD OcK Y | 120 M

PacuéTHoe NpoacneHoe youmme W |30 kH YUBCTE NOTEPH YCTOMYHMBOCTH hOpHEl CEYEHHA
TN pac4éTa CaTo-HarHBaeMEI 3NeMeHT
() BHELEHTPEHHEO-CHATEIR 31T | PacySTHL HOMeHT ana
O CATO-M3OrHY TEIR 3NEMEHT ONpeAEnEHHA PeaYUHPOBaHHBX Pacq&THEIR MOMEHT Ana CREUHanEHEI MOMEHT ANA

- XAPAKTERHCTHE CEYEHHA pac4ETa Ha YCTOHUMEOCTE pac4ETa Ha NPOYHOCTE
BHEUEHTPEHHO-CHATRIA 30-T

N N N N N N
M M M v M M
e=[z ™ o= ™ M= KHm| M= KHM M= KHM| M= KHM || M= KHm| M= KHH
KO3t HUMEHT YCROBHS KoathHUHEHT yCnoBHA KoadHUHEHT yCnoBHA
paboTel Gammat |1 2 paboTel GammaC pafboTel GammaC
CTane MpeaensHad rHEKOCTE
HaumeHoEaHHeE ¥ Pac4éTHOE CONPOTHENEHWE |350 | MMa 210-60aka a2

’PaccanaTb ] ’ OTHEHA

Pucynok 2.21 — OxHO BBO/Ia JAHHBIX

Ha Bxiagxe PacuérHasi cxema BBOIATCS CIEAYIOLIUE IAPAMETPHI:
HaumeHnoBaHnue 3JjieMeHTa, TIE IIOJIB30BATEIb MOXET BBECTHM HA3BaHME PACCUUTHIBAEMOIO
3JIEMEHTa, HAUMEHOBaHWE KOHCTPYKLIMH, Ha3BaHUE IIPOEKTa WK APYr'yro HH(pOpMALUIO (JaHHOE
110Jie He00SA3aTeNIbHO JUIs 3alI0JTHEHMS);
PacyérHast 1JIMHA OTHOCHTEIBHO OCH X B CM;
PacyérHast 1JIMHA OTHOCHTEIBHO OCH Y B CM;
PacuéTrHoe npogoabHoe ycuiaue N B kH;
HaumeHnoBaHue ctanu (BbIOMpaeTcst U3 CHUCKA UM BBOAUTCS B CTPOKY BBOJA);
PacuérHoe conporusiienne cranu Ry B MIla (BbiOupaeTcst U3 crucka UM BBOJUTCS B CTPOKY
BBOJIA);
IIpenenbHasi ruékocTh (BbIOMpaeTCss M3 CHUCKa MM BBOJAUTCS B CTPOKY BBoJa). Ecmm
M0JIb30BaTeNb BbIOUpaeT [Iposepky ne 6vinoaHams, TO PacuéT MO MpeAerabHONH T'MOKOCTH He
BBITIOJTHAETCSL.

Ha nanenu Tun pacuéma B 3aBUCUMOCTH OT Pacy€THOI CXeMBbl JIEMEHTa HEOOXO0JIUMO
BbIOpaTh 1100 BHeneHTpeHHO-c:KATHIN 31eMHT Ui CikaTo-u3rudaemblii 3j1eMeHT. B nepsom
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cilyyae, BBIOpaB HaIpaBlICHHE OKCIICHTPUCUTETA, HEOOXOJMMO BBECTH €ro 3HAYCHHE U
Koy punment ycaoBuii padorbl p. A pacu€ra Ha YCTOWYMBOCTH BHELIEHTPEHHO-CHKATOTO
anemenTa. Ecnu BeiOpan tum pacu€ra Cocamo-uzzudaemslit 3JieMeHT, Ha COOTBETCTBYIOIIEH
NaHeay HeoOXOAMMO BBECTH 3HAYCHHE PACUYETHOr0 MOMEHTA /UISl PacyéTra Ha yCTOHYMBOCTH
(m.9.2.3 [1]) u Ko3pduuueHt ycaoBuii padoThl . s pacu€ra Ha YCTOMYMBOCTH CIKATO-
M3rubaeMoro >JIeMeHTa.

Jnsi  cKaro-u3rubaeMpIX CTEp)KHEH B MporpaMMe MpemxycMOTpPEH Cly4ald, Korna
M3TUOAIONINIA MOMEHT JUTSI pacuéra peaylupOBaHHBIX XapaKTEPUCTHK CEYECHHUSI HE COBIAACT 110
3HAYCHHIO WIN/Y 3HAKY C MOMEHTOM JUIsl pacuéTa Ha yCTOWYMBOCTh. Eciu 3T0 Tak, TO Ha MaHeu
Hacmpoiika pacuéma HeoOXonumo cOpocuTh (uaxxok B MyHKTe Bcecoa Mer = M), U 3aTem
BBeCTH PacuéTHbIii MOMEHT /1 onpeae/ieHHs] PelyHHPOBAHHBIX XapAKTEPUCTUK CeYEHMS .
B mpotuBHOM ciiyyae mporpamMma BBIYHMCISET XapaKTEPUCTHKU 3PPEKTUBHOTO CEUEHUS IO
ocesoii cuiie N 1 M3rudaroimemMy MOMEHTY JijIsl pacuéra Ha yCTOMYMBOCTh (MJIM IO OCEBOM CHJIC U
IKCIIEHTPUCUTETY - B CIIydac BHEIICHTPEHHOTO CKATHS).

ITpu Mgt > 20 BBIMOTHSAETCS pacU€T HA MPOYHOCTH. Takke B IporpaMMe IpeyCMOTpeHA
BO3MOYHOCTb MPUHYAUTEIHHO BBIMOJIHITH MPOBEPKY MPOYHOCTH BHE 3aBUCHMOCTH OT 3HAUEHUS
Mer. st aToro Ha manenu Hacmpoiiku pacuéma HeoOXOJUMO YCTAaHOBUTH (PJIaKOK B ITyHKTE
BbINOJIHUTE NPOBEPKY MNPOYHOCTH HA CHEUHMAJbHBIA MOMEHT. 3aTeéM BBECTH JTOT
CrnenMajJbHbI MOMEHT JJIs1 pacdéra Ha npo4HocTh U KodppuumeHT yciaoBuii padorsl p.
JUISl pacy€Ta Ha MPOYHOCTh HA COOTBETCTBYIOIIEH MaHEH.

Janee cnenyet BeIOpaTh BKiIaaky CeueHue v BBeCTH MHPOPMAIIHIO O HEM.

B oannom cnyuae 6 npozpamme paccmampuearomces cypcamolie ¢ U3LUOOM 00UHApPHbIE
npogunu, cummempuunsvie OmHocCUmMenAbHo ocu X.

[Ipn HaxaTuy Ha KHONIKY PaccyuTaTh BBINOJIHSAETCSA PAacU€T U HA SKPaH BBIBOJUTCSA OKHO
pe3ynbraToB pacuéra. Ecnu BeiOpaHa kHonmka OTMeHa, TO MPOUCXOTUT BO3BpAT B TIJIaBHOE
MEHIO.

2.3.2. Metonuka pacuéra

B nporpamme paccmaTpuBaroTCsS OJMHAPHBIE CKATBIC JIEMEHTHI C U3TUOOM B IIJIOCKOCTH
cumMeTpur (B tutockoctu X). i BHELEHTPEHHO-CKATBIX M CIKATO-M3THOACMBIX CTEpIKHEH
BBITIOJTHSFOTCS CIICAYIOIINE PACUETHI:

- MPOBEpKa Ha YCTOWYMBOCTH B IJIOCKOCTH M3TrH0a;

- MPOBEpKa Ha YCTOWYMBOCTD U3 TUIOCKOCTH M3ruoa;

- MPOBEpKa MPOYHOCTH;

- POBEpKa 10 MPEIEITbHOM THOKOCTH.

Pacuétr Ha yCTOWYHMBOCTH TO HW3THOHO-KPYTWJIBHOW (OpMe MOTEepH YCTOHYHMBOCTH
(popmyma (111) [1]) He BbImoNHsIETCS, Tak Kak B Tabmuie 21 [1] He mpemycMOTpeHO ciydas,
koraa mBemnep (wnu I1-oOpasHoe cedeHne) MMeeT JKCIEHTPUCHTET B miockoctu X. Takas
dbopMa mOTEpH YCTOMYMBOCTH MOKET TPOU3OHUTH B Clydae, €CIH KECTKOCTh MPOUIIs
OTHOCHUTENBHO OcH X MeHbIIe KECTKOCTH OTHOCHTENbHO ocH Y (I < ly), 4to B peanbHBIX
MpOoQUIIAX paccMaTpUBaeMbIX (POPM cedeHHs BCTPEUaeTCs PEJIKO.

Pacuér Ha yCTOWYMBOCTH B IUIOCKOCTH O3KCICHTPUCHTETa/M3rHOAIONIEr0 MOMEHTa
BhITIOJTHsIeTCs 110 popmyiie (109) [1]:
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L <1
(De Aeff Ryj/c

IJIe Qe OTPENACISIETCS MO PEAYLIMPOBAHHBIM I'€OMETPUUYECKUM XapaKTepHCTUKaM 3(PPEeKTUBHOTO
cedeHus no M. 9.2.2. DKCIEHTPUCUTET € BBIUMUCIAETCS C YYETOM JIONOJHHUTEIBHOTO

OKCLUEHTPUCUTETA Eeff, KOTOPBIM BO3HHMKAET B pe3ylbTare peayuupoBaHus cedeHus. Ilpu
omnpenencHuu ko3huurenta piusaus Gopmel ceuenus # B tabmuue /1.2 [1] paccmaTrpuBarorcst
IIOJIHbIE CEYEHMS B BUJE LIBeiepa (OTTUObI HE YUUTBHIBAIOTCS). Aef — IUIOMIAAb 3P(EKTUBHOIO
cedyeHus (eClI pelyKIus He TpeOyeTcs, TO MPUHUMACTCS TUIOIIA/Ib TOJTHOTO ceueHus A).

BHeleHTpeHHO-CKaThle U CKAaTO-U3rudaeMble 3JIEMEHTBI, U3TU0 KOTOPHIX IPOUCXOAMT B
IUIOCKOCTH HamMeHblel sxéctkoctu (ly < ly) mpu Ay > Ay paccUuTHIBAIOTCS Ha YCTOHYNUBOCTH U3
IUIOCKOCTH M3ruba mo gopmyse (115) [1]:

N
—=<1,
¢x Aeff Ryy c
rae ¢x — Kod(hUIKMEHT yCTOMYMBOCTU NPU LEHTPaIbHOM C)KAaTUH, ONPEAENseMbIl COIIacHO
tpeboBanusm 1.7.1.3 [1] mis 3hGeKkTHBHOrO WM TOJHOTO CEYCHHUS. Aeff — IUIONIANb

3G HEKTUBHOTO WK TIOJTHOTO cevenus. [Ipu 4, < A naHHBIA pacy€r He IPOU3BOIUTCSL

Pacuér mpouyHOCTH »SieMEeHTa BBHINMOJHSETCS TpPU YCIOBUU Mer > 20 B mpemenax
YIPYrOCTH CTAJIX B MPEIIOI0KEHUN OTCYTCTBHsI OMMoMeHTa 1o popmyste (106) [1]:

N MRy <t

A\eff Wyeff
rae My=e *N (mpuHrMaercst aOCONIOTHOE 3HA4YEHHE), €'~ IKCLUCHTPUCHUTET, BBIYHCIISICMBIA B
3aBHCUMOCTH OT TUIIA PACUETHON CXEMBI IEMEHTa C YUETOM Eeff , Wyetf — 3HAUEHHUE MOMEHTA
COMPOTHUBIICHUS 3(P(HEKTUBHOTO CeUEHUS ISl KpaltHEr0 BOJOKHA CTEHKH WM TOSICOB (OTTHOOB) B
3aBUCHUMOCTH OT HampaBlieHUs AeUCTBUS MOMEHTA.

Ecnu  monp3oBarens aKTUBH3UPOBAT TMPUHYTUTSIBHYIO TPOBEPKY IPOYHOCTH Ha
CHCIMATbHBIT MOMEHT, OHa BBIMTOJIHACTCS JOIMOJHUTEIBHO 10 TOW ke (opMysie ¢ BBEACHHBIMU
s pacdyéra Ha NMPOYHOCTH 3HaueHHsAMU My u . . Torma B pesynbratax paGOTHI HPOTPaMMEI
MMOKAa3bIBACTCS MAKCUMAJIBHOE U3 3HAYCHUH JICBBIX YaCcTEH HEPaBEHCTB.

I'mOKoCTh BIIeMeHTa JIOJDKHA YAOBICTBOPSATH YCIOBHUIO

A< A,
rae A — MakCMMallbHasg THOKOCTh OJJIEMEHTAa. A, — TMpeaeibHas THUOKOCTh, BBOJIUMAs
moyib3oBarenaeM. IlapaMeTp o BBIYMCIAETCS B COOTBETCTBUHM ¢ Tabmumei 32 [1] mis
3¢ (HEKTUBHOTO CEUCHHUS.

2.3.3. BbiBoJ pe3ynpTaToB pacuéra

Brisog pE3yJIbTaTOB pacqéTa OCYHICCTBJIACTCA B OKHO BbIBOJA U, IIPU H606XOI[I/IMOCTI/I, B
Excel ananoruuno TOMY, KaK 3TO ACJIACTCA B pacqéTe HEHTPAJIbHO-CKATBIX 3JICMEHTOB.

2.3.4. Bepuduxanus pacuéra

3a0anue 2.5 BbBINOAHUTH pPacdy€T BHEIEHTPEHHO-CXaTtoro crepxkHs C-obpazHoro

cedeHns (pucyHok 2.22) ¢ ucxoausiMu qaHHbIMU: N=30 xH; en =2 cm; len=120 cm; ley=120 cu;

npeaenbHas rubkocts A,=210-60a; Ry=330 MIla. Ko>dpdunuent ycnosuit padotsr y.~1,0.
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Pasmepsl ceuenus: h=200 mm, t=1,2 mm, bu=bp=50 mm, c1=c,=20 mm, o= 02=90°%, r=3 um,
tcoat 0 04 MM.

}
N N R
_.-I BN 1B
] L
| ! ‘g
t 1

Pucynok 2.22 - Pacu€rnas cxema U ceueHHe 3JieMeHTa

Pacuém: Teomerpuueckue XapaKTEpPUCTUKU TOJTHOTO M A(P(HEKTUBHOIO CEUCHUM
onpenensorcst mporpammuo mo CFSteel. Xapakrepucruki monsoro cedenms: A=3,82 e’
1,=217,00 ca®, 1,=12,84 cu®, 1,=7,54 cm, iy=1,83 em, Wy,e.=9,79  cac’, W,,,,=3,48 car’.
PeayuupoBaHHbIC XapaKTEPUCTHKH 3(1)(1)eKTMBHoro CEUCHHS, quncneHHme c y4€ToM moTepH
YCTOWYUBOCTH (HOPMBI CequI/ISI Aett =3, 45CM Ixeff =207,61 e’ lyerf =11,38 en’ et =7,76 cm,
lyett =1,82 cm, Wyeeetf =8,66 e’ , Wypert =3,10 e’ , OKcieHTpUcuTeT Eef =0,003 cm.

['mbxocTu rmemenTta

Ax=letx [1xe=120/7,76=15,46  Ay=lery [iye—=120/1,82=65,93

VYcnoBHas THOKOCTh 3JIEMEHTAa OTHOCUTEIIBHO OCH Y

Pl Ry —
ﬂ’y = ﬂ’y E —2,64

ODKCLIEHTPUCUTET
e=en - e =2-0,003=1,997 cm
OTHOCHUTENBHBIN SKCLIEHTPUCUTET

A —19973i§_2 22

ynpeff !
Koaddurment Brusaust popMbl ceueHHS
=(1,5- 0,1m) - 0,02(5 - m) A,=1,131

[IpuBen€HHBIN OTHOCUTEIIBHBIN SKCIIEHTPUCUTET

Mes =# M=1,131*2,22=2,511
Koaddurment yctoiunBOCTH NTPH BHEIIEHTPEHHOM C)KaTUH

0. =0,308
[TpoBepka YCTOHYMBOCTH 3JIEMEHTa KakK BHEICHTPEHHO-CKATOTO cTepkHs 1o dopmyse (109)

[1]:

N B 30
2. ARy, 0308-345-33-1
HpOBepKa 2JICMCHTA IIO HpeI[eJH,HQf/'I FI/I6KOCTI/I:
A< Ay
N 30

o= = = 0,856
9.AR,y, 0,308-345.33-1

Au=210-600=210-60*0,856=158,7
65,93 < 158,7— ycnoBue BBHIMOTHSIETCS.

= 0,856 < 1— ycrnoBue BHIMOIHSIETCS.

Bun oxna BBOma oOmmx ucxongublx ma”HHbIX B CFSteel mo 3zaoanuro 2.5 moxasan Ha
pucynke 2.21. PezynbraTel pacuéra mo CFSteel mpencrasiens: Ha pucynkax 2.23 — 2.25.
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[ Cxatme c wzrubom C-npodmab  Pezynbratbl

KapakTepcTHEM || NpoBepkK
06WHe faHHbIE )
SnereHT M2 9
MpoaoneHaA cina A 30,00 kH
Pac4eTHaA ANMHA 3NeMeHTa Eefx
OTHOCHTENEHD OCH X 120,00 M
ParieTHan AnHHa anemerTa lepy
OTHOCHTENEHD OCH Y 120,00 M
MpeasntHan rHbkocTe 4, 158,5
SKCUEHTPHCHTET 8 2,00 M
ParHeTHEIM MOMEHT ANA PACHETA HA YLTORHMEDCTE 0,00 KHm
PacdeTHEIR MOMEHT ANA ONPEAENEHMA PEAYLMPOBAHHEL: XaPaKTEPHCTHE 0,00 kHM
CMEUHANEHEI MOMEHT ANA PACYETE Ha MPOYHOCTE 0,00 kHM
FonpdHUHEHT YCNoEHA pabBioTel ANA BHELEHTPEHHOMD CHATHA 1,00
KoahdHUMEHT wCnoBMi paBoTel ANA CHATHA C MAMHOIHOLWLKM MOMEHTOM 0,00
KoadhhHuHeHT yCnoEmi pabioTel ANA PACHETE HA MPOYHOCTE 0,00
MoTEpA YCTORYHBOCTH OPMb! CEHEHHA YTEHS
CTane =
Pac4eTHOE CONpOTHENEHWE RJ- 330 MMa
Moayne ynpyroct E 206000 MMa
KozdHuneHT Myaccoda v 0,3
CeueHue
C200x50x20x1,2
OO0 KuHeTHka C-npodmne
OfozH, HavmeHoBaHWE paswepa SHaqeHHe Ea.mzm,
H BricoTa 200,0 M ¥

SINEMEHT
TE0METPHYECKHE HAPaKTEPUCTHIKM NOAHOMD CEYEHHA e’
0B03H,  HaMMEHOBAHHE X3PAKTEPHITHKH SHaqeHne Ea4.msm, b
A Mnowaak ceHeHHA 3,82 o '
1, MOMEHT HHEDLMK OTHOCHTENEHD OCH X 217,0 ot I
W MoMEHT CONPOTHENEHHA CEYEHHA ANA HM¥HEMD BONOKHA 21,70 o i
Wig MoMEHT CONPOTHENEHHA CEYEHHA ANA BEPXHEND BONOKHA 21,70 o 0
iy Paamyc HHEPLHH OTHOCHTENEHD OCH X 7,54 M !
IJ. MOMEHT HHEPLHH OTHOCHTENEHD OCH Y 12,8 ot |
Hﬁ-m MOMEHT CONPOTHENEHWA CEYEHHA ANA NEEOrD BONOKHA 9,79 o i
H'S'rp MoMEHT CONPOTHENEHHA CEYEHHMA ANA NPAE0rD BONOKHA 3,48 o v
iy Paamyc HHEPLHH OTHOCHTENLHD OCH Y 1,83 M | i
z0 PaCCTOAHKE OT NEEOrD BONOKHE CTEHKK A0 — +— ----- ==
LUEHTPa TAMECTH CEYEHHA 1,31 [=0) v #
Vi PaccToAHHE OT HMM¥HErD BONOKHA A0 !
UEHTPa TAMECTH CEYEHHA 10,00 M |
I MOMEHT HHEPLLMK MPK CEOOOAHOM KPYYEHHH 0,0174 ot '
Iy CEKTOPHANEHEIR MOMEHT MHEPLLMK 1108,3 o® !
o Mono#eHME WEHTPa H3rkba (OTHOCMTENEHD L, T.) -3,43 M |
TE0METPHYECKHE KAPAKTEPUCTHEW IPEKTHBHOr O CEYeHHA 0 I
Of03H,  HaWMEHDBAHME XapaKTEPHCTHEN 3HaqeHHe Ej.Hzm, '
Apeg Mnowaik ceqeHHa 3,45 o |—J
lyred MOMEHT MHEPLKK OTHOCHTENEHD OCH % Z07,6 ot i
Wigreg MOMEHT CONPOTHENEHWA CEYEHHMA ANA HHMHEMD BONOKHA 20,77 o
Wyg reg MOMEHT CONPOTHENEHMA CEHEHHA ANA BEPXHEMD BONOKHS 20,77 o
fvwad Paamyc HHEDUHK OTHOCHTENEHD OCH X 776 CH b

Pucynok 2.24 - Pe3ynbrathl pacyéra mo sadanuio 2.5 (Xapakrepuctuku - DPhekTHBHOE ceueHue)
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[d Cratve c uarubom C-npochunn, Peaynbtarbl

Snemen | Xapaxtepuctiin || TTpoBepKH | MonHoe ceverme | SheKTHEHDE CeueHHe
| MNMposepkx
o
MPOBERKa YCTORHMBOCTH 3NEMEHTA, KaK CHATOD € M3rBOM CTEPHHA No WarHEHON dope r—‘_]
I
N . (109) :
wa Aeff Ry Ve |
|
0,86 <1 0K '
|
MpoBepKa rMBKOCTH 3neMeHTa '
|
A= Ay I
u.T
66,0 <1585 OK e 2 =
|
|
|
|
I
'—J
|

Pucynok 2.25 - PesynbraThl pacuéra no sadanuto 2.5 ([poepku - DPHeKTHBHOE ceueHne)

B Tabmune 2.4 mpuBeAeHO CONOCTABICHUE PE3YIbTATOB, HOTYYSHHBIX BBIIIE TS 3d0AHU
2.5 ¢ pe3ynbratamu BeraucieHui mo nporpamme CFSteel.

Tab6numa 2.4 — ConocTtaBieHue pe3yabTaTOB pacuéra 1o 3adanuro 2.5

IMapameTp 0003H. quH?“ CFSteel Pacxozlc
pacuér aeHe, %

T'ubkocTh OTHOCUTEIBLHO Och X Ax 15,46 15,46 0,0
T'ubkocts OTHOCUTENBHO OcH Y Ay 65,93 66,04 0,2
VcaoBHas THOKOCTh OTHOCHTEIBHO OCH Y ;Ty 264 264 0.0
OTHOCHUTENBHBIN SKCIIEHTPUCUTET m 2,22 2,23 0,5
Koaddunuent Bnusiaust Gopmbl ceueHust n 1,131 1,131 0,0
[IpuBen€HHBIN OTHOCUTEIBHBIN KCIEHTPUCHUTET Met 2,511 2,517 0,2
Koappunuenr YCTONYHBOCTH npu 0. 0,308 0,307 0.3
BHEIIEHTPEHHOM C)KAaTHH
IIpoBepka  yCTOMYMBOCTH  3JIEMEHTa  Kak
BHEIIEHTPEHHO-CXKATOr0 CTepXkHS 1o  (popmyrte 0,856 0,858 0,2
(109)
3HadeHue Mpe/ebHOi THOKOCTH Au 158,7 158,5 0,1

3aoanue 2.6: BeIMOTHUTH pacuéT cxaTo-u3rudbaeMoro snementa C-o0pa3HOro cedeHwus ¢
ucxoaubiMu JaHHBIMU: N=49 xH; len=100 cm; leyy=100 cm; pacu€rHblii n3rndarommii MOMEHT
IJIs1 pacuyéTa Ha yCTOWYMBOCTb U pacuéra 3((GEKTUBHBIX XapaKTepucTuk M,.,=Mex =0,88 xHm;
pacdy€THBIN M3ruOarolii MOMEHT Al pacuéTa Ha MPOYHOCTh M0, —0,88 xkHm; npenenbHas
rubkocts Ay=210-60a; Ry=350 MIla. Kospduuuenr ycnosuil paboTbl A1 pacué€ToB Ha
ycroituuBocth 9.=0,95; koapduuueHT yciaoBuil paboOThl AJs pacu€ToB Ha MPOYHOCTH ). ~=1;
Pasmepsr ceuenusi: h=200 mm, t=1,5 mm, bun=br=50 ymm, c1=c,=20 mm, o1= 02=90°%, r=3 mm,
teoat = 0,04 MMm.
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Pacuém: Teomerpudeckne XapaKTePUCTHKU TOJHOTO © 3(PPeKTUBHOTO ceueHuit
onpexensiorcs nporpammuo mo CFSteel. Xapakrepucruku momsoro cedenns: A=4,78 e’
1,=270,62 cu®, 1,=15,84 cu?, 1,=7,52 cm, iy=1,82 cm, Wy,e,=10,11 car’, Wy,,,=4,30 cad’.
PenynmpoBanHble XapakTepUCTHKH 3()(PEKTUBHOTO CEUSHHsI, BHIYMCICHHBIE C Y4ETOM TOTEpU
ycronunBoCTH QopMbl ceueHus: Actr =4,24 CMZ, lyett =261,25 CM4, lyet =14,15 CM4, ivett =7,85 cm,
Iyett =1,83 cm, Wyeeert =10,35 CM3, Wyppett =3,91 CM3, AKCIEHTPUCHUTET Eett = 0,054 cm.

I'mbkoctu smemenTa
Ax=letx [1xe=100/7,85=12,74  Ay=lety [i,e—=100/1,83=54,64

VYcinoBHbIE THOKOCTH DJIEMEHTA

_ R
I, = A= =0,525
E

OKCLIEHTPUCHUTET
e=McmIN - et =1,742 cm
OTHOCHUTENBHBIN SKCLIECHTPUCHUTET

A =1,742 424 _ 1,889
91

ynpeff !
Koaddunment Bausaus popmbl cedeHus onpeaensercs N0 UHTEPIOISINN
n =1,169
[IpuBen€HHBIN OTHOCUTEIIBHBIN SKCIEHTPUCUTET
Mer =1 M=1,169*1,889=2,208
KoaddummeHnt ycToiuynBOCTH TIPH CKATHH ¢ U3THOOM

m=e

9e=0,360
ITpoBepka ycroitunBocTu 31ementa 1o Gopmysae (109) [1]:
N 49

= =0,965 < 1-— ycinoBue BBITIOJIHSICTCS.
¢eAeff Ryyc 01364124350,95

ITpoBepka npouroctu mo Gopmyste (106) [1]:

N My 49 88
A W, 7= G 30
ff ynnpef ’ ’

[IpoBepka sneMenTa 1o npeaeabHol THOKOCTH:
A< A

)/(35-1) = 0,973 <1

=N 49 = 0,965
9. AR 7, 0,36-4,24.35.0,95

Ay =210-600=210-60*0,965=152,1
54,64 < 152,1 — ycnoBue BBINOTHSIETCA.

B tabauue 2.5 npuBeneHoO CONoCTaBIeHUE Pe3yabTaToB, OJTYYEHHbBIX BbILIE IS 3a0anus
2.6, ¢ pe3ynbTaTaMu BbrukcieHui mo nporpamme CFSteel.
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Tabmuma 2.5 — ConocraBieHne pe3yabTaToB pacuéra 1o 3adanuio 2.6

IMapamerp 0O003H. quH?H CFSteel Pacxozlc
pacuér neHe, %

I'nbkocTh OTHOCHUTEIBLHO OCH X Ax 12,74 12,75 0,08
I'nbkocts oTHOCHUTEIBLHO OcH Y Ay 54,64 54,76 0,2
VYcaoBHas THOKOCTh OTHOCHTEIBHO OCH X ﬂ’x 0,525 0,525 0
VYcaoBHas THOKOCTh OTHOCHTEIBHO OCH Y /Iy 2240 2257 08
OTHOCHTEIBHBIN YKCIICHTPUCHTET m 1,889 1,891 0,1
Koapounuent Bnustaust popmbl ceueHus n 1,169 1,170 0,1
IIpuBeaEHHBIN OTHOCUTEIBHBIN IKCIEHTPUCUTET Mes 2,208 2,214 0,3
Koappunment YCTOWYMBOCTH pu 0, 0,360 0,358 0.6
BHEIICHTPEHHOM COKATUH
IIpoBepka  yCTOMYMBOCTH  3JEMEHTa  Kak
BHEIICHTPEHHO-C)KaTOr0 CTEPXKHA Mo (hopMylie 0,965 0,969 04
(109)
IIposepka mpounocty o Gopmyite (106) 0,973 0,973 0
3HaueHHe TPeNeIbHON THOKOCTH Ay 152,1 151,9 0,1

2.4. PacyéT BHEUEHTPEHHO-C:KATHIX H CKATO-U3rudaeMbIX 3JI€MEHTOB
COCTABHOI0 CeYeHHS

2.4.1. BBox ma"HHBIX
Jlis pacdyéra CKaThIX C HM3THOOM JJIECMEHTOB COCTaBHOTO CEUCHHUS HEOOXOIUMO B

TJIAaBHOM MEHIO BbIOpaTh JJieMeHT, 3aTeM CikaTue ¢ M3ruOoM u jaiee TUN cedeHus. Jlis
COCTaBHBIX MPODHUIIEH MOABIISIETCS OKHO BBOJIA HCXOAHBIX JaHHBIX (pUCYHOK 2.26).

] Lle HTpanwHoe catHe , CatHe ¢ varHbom CocTaeHbie npothHaH g@@

AB0AHOA CHrma-npodmne PacugTHaA cxema {dononHMTensHD)
PacugTHan cxema JAE0AHOM C-npadikne AB0AHOR C-npodknk © prdiom

HavMeHoEaHHE INEMEHTA | ZneMeHT M2 10|
Trn pac4éTa HacTpofikk paciéta

() LLeHTPaneHo-CHaTEI 3neMeHT

(%) BHEUEHTREHHO-CHATEIR 3nSMeHT
(] BemonsmTe nposepky NpouHoCTH

O CxaTo-varnBaesi anemenT YUBCTE MNOTEPH) YCTOHHHMEOCTH iOpMEl CEYEHHA
Pacu€THaA ANKMHA 3NEMEHTA OTHOCHTENEHD OCK X | 300 =]

Pac4ETHaA ANKMHA INEMEHTA OTHOCHTENEHD OcK Y | 100 tM  (AnA pacqéTa no dopyne (1117
Pac4éTHaA NpoaoneHan cina N |50 kH Gammai

BHELEHTPEHHO-CHATEIA ANEMEHT
JKCUBHTPHCHTET &= |4 CM [E HaNpaEneHn oo ] GammaC |1 L3

CHATO-HIMHOAEMEIF INEMEHT

Pac4ETHEI MOMEHT ANA ONPEAENEHHA PEAYLHPOBAHHEL XAPaKTEPHCTHE CeqeHHa Meff tHM
Pacy&THEIR MOMEHT M ANA pacdéTa Ha YCToRYMBOCTE (N.9.2,3) kHM  GammaC
Pacy&THEIR MOMEHT M ANA pacYéTa Ha MPOYHOCTE kKHM  Gammal
CTane
HarmMeHoEaH1e: £ Pac4éTHoe conpoTHENEHKE Ry |250 w | MMa
MpeAenEHan rMbKoCTE 3nemeHTa | 180-60alfa hd

’ PaccumTate ] ’ OTMEH ]

Pucynok 2.26 - OxHO BBO/Ia MCXOHBIX JaHHBIX JJIsi COCTaBHBIX MpouiIeh
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Ha Bknagke PacuérHasi cxema BBOISITCS 00IIME TTApaMETPhI pacuéra.

HaumeHnoBaHue 3jieMeHTa, IJE I0Jb30BATEIb MOXKET BBECTH HA3BaHUE PACCUUTHIBAEMOIO
3JIEMEHTa, HANMEHOBaHWE KOHCTPYKIIMH, Ha3BaHHUE MTPOEKTa WK APYr'yto HH(GOPMAIHIO (TaHHOE
1oJie Heo0A3aTENBHO IS 3aMOTHEHHUS).

Ha nanemu Tun pacuéma B 3aBUCUMOCTH OT XapakTepa pabOThI 3JIEMEHTa HEOOXOAMMO BEIOpATH
1100 BHeleHTPEeHHO-CKATHII 3J1eMHT, 00 CiKaTOo-U3rndaeMsblii JIeMEHT.

Hanee BBomsaTcs: PacuéTHasi QJmMHA 3jIeMEHTA OTHOCUTEJNbHO ocu X, PacuérHas aiumHa
3JIeMeHTa OTHOCUTEJbHO ocH Y, PacuéTHas mpoaosibHas cuiia N.

Ecim  paccumthiBaeTcss  BHEUEHTPEHHO-CKATBIA  JJIEMEHT, HEOOXOIUMO  BBECTH
IKCHEHTPUCHTET TPHIOKEeHUs cxxumaroiiel cuisl € u Koadgdunuent yciaoBuii padorsl y.,
KOTOphIA OyJIeT y4YHTBIBaThCS NpU pacuére djeMeHTa Ha ycroiumBocth. B CFSteel
PACCUUmMbIBAlomes COCMasHvle NPOPYUIU, Cocamovle ¢ IKCYSHMPUCUMEMOM 8 HANPABNIeHUU OCU
Y.

Ecnu B paccunthiBaeMOM 3JIEMEHTE JCHCTBYET OceBasi cuiia M u3rudaromuii MomeHT My,
TO HEOOXOJMMO BBECTH PACUYETHOC 3HAYCHUE TOCIEAHEro yuumThiBas ykaszanus 1m.9.2.3 [1] u
Koa¢pdunuent ycnoBuii paéorsl ., KOTOpPbIl OyIeT yUYUTHIBaThCS MpPU pacuéTe 3JIeMEHTa Ha
yCTOWYMBOCTh. B mmporpamme npeaycMoTpeH ciydai, Korja N3ruoaromuii MOMEHT ISl pacuéra
PEIYIIMPOBAHHBIX XapaKTEPUCTUK CCUCHHS HE COBIAJACT MO 3HAYCHHIO WIH/U 3HaKy C
MOMEHTOM JUIsl pacu€Ta Ha ycToiunmBocTh. Eciu 3T0 Tak, T0 Ha manenu Hacmpotiku pacuéma
HEOOX0UMO COpOCHTh (akoK B IyHKTe Bcecoa Mer = M,., n 3atem BBecTH Pacuérnbiii
MOMEHT [JIsl Ompe/ie/ieH!sl pelylHPOBAHHBIX XapaKTepucTuk ceyeHus: Mesr. B mpoTuBHOM
cllydae IporpamMma BBIYHCISET XapaKTePUCTUKU YPPEKTUBHOTO CEUEHUS IO MPOJIOJIBHON CcHlie
N u usrubaroneMy MOMEHTY Ui pacyéTa Ha yCTOWYUBOCTb.

Ecnu ycranoBnen ¢rnakok B NyHKTe BBINOJHMTH NPOBEPKY NPOYHOCTH IaHEIH
Hacmpouxu pacuéma, BBINIOJIHIETCS NPOBEpPKA MPOYHOCTU 3IEMEHTa. B mpoTWBHOM ciydae
npoBepka He BbImoiHseTcs. [Ipu pacuére cxaro-u3rubaeMbIX 3J1€MEHTOB HEOOXOJWMO BBECTH
Pacuérnbiii MmoMeHT My 111 pacuéra Ha npoyHocTh 1 KodgduuueHT yciaoBuii padorTsl y,
JUIsl pacyéTta Ha IPOYHOCTb.

B cootBerctBuu ¢ 11.9.2.3 [1] I c:KaThIX CTEPKHEH ¢ IMIAPHUPHO-OMEPTHIMHU KOHI[AMU U
CEYCHUSIMHU, MMEIOUIMMHU JIB€ OCH CUMMETPHH, PACUETHBIE 3HAYEHUSI HKCLEHTPUCUTETOB Mef
cnenyet onpeaenats mo tadn. .5 [1]. Jns peanu3zanuu 3TOTrO MOJOXKEHUS HOPM Ha MaHETH
Hacmportiku pacuéma neo0Xo1uMo yCTaHOBUTH ()J1a3KOK B COOTBETCTBYIOIIEM MTYHKTE.

Takxke HeE0OXOIMMO BBECTH JaHHbIE O CTAIM M 3HAUYEHUE MpPeAeTbHOM T'HOKOCTH
3JIEMEHTA.

Ha Bknanke Pacuérnas cxema (JonmotHUTEIbHO) (PHCYHOK 2.27) BBOASTCS:
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Lle HTpansHoe catme, CatHe ¢ HarHbom CocTaeHbie npothHaM g@g|

PacyéTHan cxema ABoiHoi C-npodmne ABoiHoA C-npodkine ¢ prdon
AB0HHOA CHrMa-npodine Pacq&THan cxemMa {JononHuTensH)

PacqBTHEIA MOMEHT IMx ANA ONpeAEnEHHA OTHOCHTENEHOMD 3KCULEHTPHCKMTETS mx {n.9.2.6) EHM

Tabn. 4.5

Ml = KHM M2 = KHH

AanHele AnA pacdéTa kosddmumenTa fib no MpraoseHo 3
Pac4&THaA AnkHa lef ans onpeaeneqka kosddmunedTa fib (n.5.4.2) 100 =}

Koad-T alfa {3.3) BEMMCNATE Kak ana: JaHHEIE ANA ONPEAENEHHA K-Ta psi (Tab, 4. 1)
() MpokaTHoro AByTaBpa SaKpenneHHe BHA HarpyskH

@ CEApHOMD AEYTAEPa W3 TPEX NMCTOE O Bez 3aKpennetii

(%) Aga v Bones

Harpy#eHHBIA NoAc
O OAHO B CEpeAHHE

’PaCCHHTaTb ] ’ OTHEHS ]

Pucynok 2.27 — Bknanka «Pacuérnas cxema (J{omoHATENBHO)»

Pacuérubiii MomeHT My 17151 onipeiesieHHsi OTHOCUTEJIBLHOT0 IKCIEHTpUcHTeTa My 1mo 1m.9.2.6
[1]; 3Hauenus xkoHmeBbIX MOMEHTOB M1 1 My st onpenencHust Mg 1o Tabdma. [1.5; maHHbIe 1t
pacuéra koaddunuenTa ¢y, (1m.8.4.1, 8.4.2, Ipunoxenne XK [1]).

Jlanee BbIOMpaeTCs BKIIAJIKA C HYXKHBIM THITIOM CEUCHHSI M BBOJISITCS €TO Pa3MEpBhl.

[Tpu HaXkaTUU Ha KHOTIKY PaccyMTaTh BBINIOJIHACTCS PAacdéT U Ha 3KpaH BBIBOJUTCS OKHO

pe3ynbraToB pacuéra. Ecnu BriOpana kHonmka OTMeHa, TO MPOUCXOIUT BO3BpaT B TJIaBHOE
MEHIO.

2.4.2. Metonuka pacuéra

B mporpamme paccMmaTpwBaKOTCsS CXKaThle C HM3THOOM B IUIOCKOCTH Y 3JIEMEHTHI
cocraBHoro ceueHus u3 llIBemnepos, C-00pa3ubix, C-00pa3HbIX ¢ pudom Ha cTeHke u Curma-
00pazHbIx npoduiteit. [Tpoduim cuMMETPUYHBI OTHOCUTENBHO OcH X.

Jlisi  BHEIGHTPEHHO-CKATBIX M C)KATO-M3TMOAEMBIX  3JIEMEHTOB  BBITIOJHSIOTCS
CIICAYIOIINE PACUETHI:

- MPOBEpKa Ha YCTOWYMBOCTbH B IJIOCKOCTU M3Tru0a;

- MPOBEpKa Ha YCTOWYMBOCTD U3 TUIOCKOCTH M3rn0a;

- MpOBepKa MPOYHOCTH;

- MPOBEpKa 1o MPeeIbHON THOKOCTH.

Pacuér Ha yCTOWYHMBOCTH B IMJIOCKOCTH M3rnbOa BIMOJIHsETCS 10 hopmyste (109) [1]:

N

— <1,
P AR, 7,

TAC Qe ONPCHACIICTCA IO PCAYHHUPOBAHHBIM I'COMCTPUUYCCKUM XAPAKTCPUCTHKAM 3(1)(1)CKTI/IBH01" (8}

ceueHus 1o 1. 9.2.2. SKCI_ICHTpI/ICI/ITeT € BBIUUCIISIETCSI C y‘-IéTOM JAOIIOJIHUTCIIBHOT'O
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OKCLEHTPUCUTETA Eeff, KOTOPBIM BO3HMKAET B pe3ylbTare peayuupoBaHus ceueHus. llpu
ornpenencHuu koddduipenta Biausaus Gopmbl ceuenus 7 B tabiuue 1.2 [1] paccmarpuBaercs
cedeHWe B BHUAE JAByTaBpa (OTrMOBI HE YUYUTHIBAIOTCS). A’— TUIOMALL IOJHOTO WIIK
pPEAYLIIPOBAHHOTO CEYEHMUSI.

Pacuér Ha yCcTOWYMBOCTH M3 IUIOCKOCTH M3rHM0Oa NMpU M3ruOe B MJIOCKOCTH HAWOOJbIICH
KECTKOCTH (M3THOHO-KPYTWIbHAS (OopMa MOTEPH YCTOWYMBOCTH) BBIMIOJHSETCA TO (QopmyIe
(111) [1]:

N

—,Sl
C¢yA Ryyc

,
rae ¢ — koadoununent, onpexensiemsrii mo 1m.9.2.5 [1]; ¢y - k03hPUIUEHT YCTOHYMBOCTH TIPH
[EHTPAJIBHOM CXaTuH, ompenensembiii mo mn.7.1.3 [1]. A’ - mjomaae MOOJHOTO WK
PEIyIUPOBAHHOTO CEYCHUSL.

ITpu I’y < I’y u Ay > Ax BBINONHAETCS NPOBEPKA YCTOMYUBOCTH IEMEHTA U3 IIOCKOCTH
n3ruba Kak [eHTPaIbHO-CKATOTo cTepkHs 1o Gopmyre (115) [1]:

N
¢, ARy,

B CJIyda€ BHCHOCHTPCHHO-CXATOIO OJICMCHTA IPOBEPKA MNPOYHOCTH BBIIIOJIHACTCA B

<l

MPE/INOJIOKSHUU OTCYTCTBHSI OMMOMEHTa B COOTBETCTBHH ¢ hopmymnoii (106) [1]:

N e-N
(E-’_ !)/(Ryyc)S:L!
W

Xc

re € — DKCUEHTPUCUTET, BBIYUCISAEMBIH C Y4ETOM JONOJHUTEIBHOTO JKCLIEHTPUCHUTETA Eeff,
KOTOpBIM BO3HUKAET B pe3ylbTaTe peAyLUUpOBaHUSA cedeHus; A’ - IUIOIagb TMOJIHOTO WU
peaynupoBanHoro cedenus; W' — MUHUMaJIbHBII MOMEHT COINPOTUBJICHHUS CEUYEHUs
OTHOCHUTENIHO OCH X MOJIHOTO WX PEIyLIUPOBAHHOTO CEYECHHUS.

Ecnu paccuuthiBaeTcs CKaro-u3ruOaeMblii  3JI€MEHT, TO MPOBEpPKa IMPOUYHOCTH

BBITIOJIHSAETCS TT0 (hopMyJie
npouH
N M,

eq -N
(E+ —+ —)I(R,y.) <1,

Xc Xc

rae M7 - BBEICHHBIH I0JIb30BaTENIEM PACYETHBI MOMEHT My 115t pacuéra Ha IPOYHOCTD, Eeff

— DKCIICHTPHUCUTET OT CMEIICHUS LIEHTPA TSHKECTH CCUSHHS B pe3yibTare peaynupoBanus. Eciu
PEIYKIIHSI HE BBIMIOJHAETCS, TIOCIICIHEE CJIaraeéMoe B TIEPBBIX CKOOKaX OTCYTCTBYET.

['MOKOCTB AIIEMEHTA I0JDKHA YIOBIETBOPATH YCIOBHIO

AS Qs
rie A — MakKCHMalbHas THOKOCTh OJJIEMEHTa. A, — TpelelibHas THOKOCTb, BBOJIUMAS
nojib3oBaTenaeM. IlapaMeTp o BBIUHCISCTCS B COOTBETCTBUM ¢ Tabmumed 32 [1] s
3¢ (HEKTUBHOTO CEUCHHUS.

2.4.3. BbIBOJ pe3ynbTaTOB

BrIiBoz1 pe3ynbTaToB pacuéra OCYyILIECTBISAETCS B OKHO BBIBOJA U, IPU HEOOXOIMMOCTH, B
Excel ananornuno panee nprBeAEHHBIM pacyéTaM.
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2.4.4. Bepuoduxanus pacuéra

3adanue 2.7: BEINOTHUTH pacdéT BHEIEHTPEHHO-CKATOTO 3JIEMEHTA COCTABHOTO CEYCHHUS
u3 cnapeHHbIx C-00pa3Hbix nmpoduieii (pucynok 2.28) ¢ ucxoausivu nanabivu: N=50 xH; ey=4
cm; lex=300 cm; ley=100 cm; mpenenbras rudkocts A,=180-600; Ry=250 MIla. Kosdduimenrt
yCJIOBHM pabOThI s pacuéToB Ha ycToWunBocTh y.=1,0. Pasmepsnr ceuenus: h=150 mm, t=1,2
mm, be=40 ymm, c=12 mm, (x:900, r=3 mm, teoar = 0,04 mm. Paccrosiaue mexay npodunsmu S=4
MM.

M M
] e
: 2
| |

PucyHok 2.28 - PacuérHas cxema u ceueHHe 3JieMeHTa

Pacuém: T'eomeTpuueckne XapaKTepPUCTUKH TOJMHOTO # J(PGPEKTUBHOTO CEUCHUU
onpeensitorcs mporpammuo mo CFSteel. Xapakrepucruki monsoro cedenns: A=5,64 ca’,
1,=180,31 cx*, 1,=19,01 cv®, ix=5,66 cm, iy=1,84 cu.

PenynmpoBanHble XapakTepUCTHKH 3(P(EKTUBHOTO CEUCHUS, BBIYMCICHHBIE C Y4ETOM TIOTEPH
YCTOWYUBOCTH (POPMBI CeUCHHUS: Agft =3,95cm?, lyett =167,31 e, lyert =17,65 e’ et =6,51 cm,
lyet =2,11 cm, Wyetic =21,02 CM3, IKCIEHTPHUCUTET B PE3yJIbTaTe peaynupoBanus € = 0,461 cm.
I'uOkoctu snemenTa

Ax=letx [1xe=300/6,51=46,08  Ay=ley /iyer=100/2,11=47,39
YcnoBHBIE THOKOCTH JIEMEHTA

— R

T, = Ay~ =1,60
E

_ R,

/Iy :ﬂy E =1,65

DKCLUEHTPUCUTET
e=ey +ee =4+0,461=4,461 cm
OTHOCUTENBHBIN AKCIICHTPUCUTET

A _ 4,461ﬂ =0,84
21,02

xeff d

m=e

Koaddurment Bmusaust popMbl ceUeHHS
n =(1,45 - 0,05m) - 0,01(5 - m)ix =1,341
[IpuBen€HHBIN OTHOCUTEIIBHBIN YKCIIEHTPUCUTET
Mes =x M=1,341*0,84=1,126
KoadduimeHnT ycTOMUYNBOCTH NPU BHEIICHTPEHHOM CKATHU
@ =0,559
[IpoBepka yCTOMYMBOCTH 3JEMEHTAa KaK BHELEHTPEHHO-CXKATOTo cTepxHs 1o dopmyrne (109)

[1]:
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N 50

= =0,906 < 1— ycJIOBHE BBINOJIHSIETCS.
. AxR,7. 0559-395.25.1

Koadduuuent C
c=pIll+om,)=1/(1+0,7-0,84) =0,632,
rae 0=0,7; p=1.
[Tpu BrumciaeHur KOdPQUIMEHTa YCTOMYMBOCTH TPU ICHTPAIBHOM CXKAaTHU THIT CEUeHHs — Db,
cienoBatensHo —=0,04 u £=0,09 (Tabn.7 [1]).
§=987(l—a + fA)+ A2 =13,67,

Koaddurment ycroiunBOCTH NIpH LIEHTPATLHOM C)KaTUM OTHOCUTEIBHO OCH Y

¢, =0,5(5 -\ 52 —39,487,)/ /2 =0,874.

[IpoBepka yCTOWYMBOCTM U3 IUIOCKOCTH W3ruOa (M3ruOHO-KpyTWUibHas ¢GopMa MoTepu
ycroitunBocTr) 1o Gopmyse (111) [1]:
N 3 50
cp,AqR,7, 0632.0874-395.25.1

[IpoBepka 3eMenTa no npeaeabHo THOKOCTH:
A< Ay

=0,917 <1 - ycnmoBU€ BBITIOTHSIETCSI.

N 50
o, AsR, 7. 0874-395-25-1

Au=180-600=180-60*0,579=145,3
47,39 < 145,3 — ycnoBu€ BBITIOTHIETCSI.

=0,579

Bun okon BBoma oOmmx mcxomHbix naHHbIX B CFSteel mo 3adanuio 2.7 nmokaszan Ha
pucyHkax 2.26 wu 2.27. B Tabnuie 2.6 nmpuBeneHO COMOCTABJICHUE PE3yJIbTATOB, MOTYyYEHHBIX
BBIIIIE ISt 3a0anus 2.7, ¢ pe3yabTaTaMu BeIYKciIeHui o nporpamme CFSteel.

Tab6numa 2.6 — ConocTaBieHue pe3yabTaToB pacuéra 1o 3adanuio 2.1

P i P
IMapameTp 0O003H. qu?n CFSteel acxo:lc
pacuér aeHe, %
T'nbKoCTh OTHOCUTEIBHO OcH X Ax 46,08 46,09 0,02
T'ubkocTh OTHOCUTEIBHO OcH Y Ay 47,39 47,31 0,2
YcnoBHas THOKOCTE OTHOCHUTEIHHO OCH X ﬂ’_x 1,60 1,61 06
VYcnoBHas THOKOCTE OTHOCHUTEIHHO OCH Y /Ty 1,65 1,66 06
OTHOCHUTENBHBIN SKCIIEHTPUCUTET m 0,84 0,84 0,0
Koaddunuent Bnusiaust Gopmbl ceveHus n 1,341 1,354 1,0
[IpuBen€HHBIN OTHOCUTEIBHBIN KCIIEHTPUCHUTET Met 1,126 1,135 0,8
Koapdumment YCTOWIUBOCTH npu 0. 0,559 0,557 0.4
BHELICHTPEHHOM CXKaTHUH
IIpoBepka  yCTOMYMBOCTH  DJIEMEHTa  Kak
BHEIIEHTPEHHO-CKATOr0 CTepXKHS 1o (popmyrte 0,906 0,909 0,3
(109)
Koapdunuenr ¢ c 0,632 0,630 0,3
KoaddummenT ycToHInBOCTH MPH IEHTPaTHLHOM ¢y 0,874 0,875 0.1
CKATUH
ITpoBepka ycroitunBocTr no Gopmysne (111) - 0,917 0,918 0,1
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3HaueHHe peNeIbHON THOKOCTH | Au | 145,3 145,3 ‘ 0,0 ‘

3adanue 2.8: BHIMOTHUTH Pacy€T CKATO-H3rHOAEMOTO AIIEMEHTA COCTABHOTO CCUCHHUS U3
cnapeHHbIX C-00pa3HbIX mnpoduieii ¢ HCXOTHBIMH JNaHHBIMH: oceBas cwia N=27 «H,
M3TUOArOMIMA MOMEHT JUIsl pacuéra YCTOMYMBOCTH JJICMEHTA M BBIUYUCIICHHUS XapPaKTEPHCTUK
spdexruBHOoro ceueHust Myyn,=4,1 xHwm; usrubaromuii MOMEHT I pacuéra NPOYHOCTU
Mynpoun=4,1  kHm; xodbduuument ycmoBuil paboTel Ui pacuéra YCTOHYMBOCTH )c=1;
KOG UIMEeHT ycloBHH paboTel mis pacuéra npoyHocTH Yc=1; len=350 cm; ley=100 cm;
npenenbHas ruokocts A,=210-60a; Ry=250 MIla. Pazmepsr ceuenus: h=150 mm, t=1,2 mm,
bi=40 mm, c=12 mm, a:900, r=3 mm, teoar=0,04 mm. Paccrosiaue Mexy npodunsamu S=4 mm.

Pacuém: Teomerpuueckne XapaKTEpUCTHKU TOJHOTO M 3(PPEeKTUBHOrO ceueHuit
onpenenstoress nporpaMmuo 1o CFSteel. Xapaxrepuctuku moinsoro ceuenus: A=5,64 cu?,
1,=180,31 cx*, 1,=19,01 cu, i,=5,66 cu, i,=1,84 cm.
PenynmpoBaHHble XapaKTePUCTHKH d(PPEKTUBHOTO CEUCHUS, BBIUMCICHHBIE C YIETOM TIOTEPH
ycrolauBoCcTH (OpMBI ceueHust: Agr =5,50 CMZ, lett =175,63 car®, lyert =18,23 en’ et =5,65 cm,
lyett =1,82 cm, Wyetic =22,99 cM°, SKCLICHTPHUCHUTET B Pe3yNIbTaTe peAyLupoBanus e =0,138 can.
I'uOkoctu snemenTa

Ax=letx [1xe=350/5,65=61,95  Ay=lery /iye—=100/1,82=54,95

VClIoBHBIE THOKOCTH 3JIEMEHTA

S,
.

OTHOCUTENLHBIN SKCHCHTPUCHUTET

M
m=(—2" t+e)— Al _(4—10 0138)£_3666
N erffc 2199

Koaddurment Bmusaust popMbl ceueHHS

n =(1,45 - 0,05m) - 0,01(5 - m)/_lx =1,238
[IpuBen€HHBIN OTHOCUTEIIBHBIN SKCIIEHTPUCUTET

Mes =1 M=1,238*3,666=4,539
Koaddumument ycToiunBOCTH NTPH BHEIIEHTPEHHOM C)KAaTUH

o

> |

9e=0,232
ITpoBepka ycTOWYMBOCTH 3JIE€MEHTa B INIOCKOCTH M3ruba mo dpopmysie (109) [1]:
N 27

= = 0,846 > 1 yci0BHE BBINOJIHIAETCS.
¢eAeff Ry7/c 012325,5251

Koadduuuent c
c=pI1+am,)=1/(1+0,833-3,666) = 0,247 ,
rae 0=0,65+0,05*3,666=0,833; p=1.
ITpu BruwcaeHur KO3 dUIHEHTa YCTOWYMBOCTH TIPH IIEHTPATLHOM CKATHH THIT CCUeHHs — D,
cnenoBatensHo a=0,04 u £=0,09 (Tabn.7 [1]).

§=987(L—a+fA,)+ 12 =14,82.

KoadduuneHT ycToiunBoCTH NpH LEHTPATBHOM CKATUHU OTHOCUTENBHO OcH Y
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¢, =0,5(5 —\52 —39,487,)/ 72 =0,840.

[IpoBepka yCTOHYMBOCTM U3 IUIOCKOCTH W3ruba (M3ruOHO-KpyTHIbHAs (opma MOTepH
ycToiunBocti) 1o (opmyne (111) [1]:
N B 27
co,AgR,7. 0,247-084-55-25-1

[IpoBepka npoynocTu

=0,946 > 1 - ycnioBU€ BBITIOJIHSIETCS.

. €t - N 27 410 0138.27
(—+ —r M(Ryy)=(=—=+

+ /(25-1) = 0,916 i
55" 2299 " 21299 D yeloBHe

BBITIOJIHSETCS.
[IpoBepka 3nemMeHTa o npeAeabHo rHOKOCTH:
A< Ay
= N _ 27
P ARy, 0,232:55-25-1
Ay =210-600=210-60*0,846=159,2
61,95 < 159,2 — ycroBUe BBIOTHSICTCS.

= 0,846

B Tabmune 2.7 mpuBeAeHO CONOCTABICHUE PE3YIbTATOB, OTYYCHHBIX BBIIIE TS 3d0AHU
2.8, ¢ pesynbTatamu BeIumcIeHuUi mo nporpamme CFSteel.

Tabmuma 2.7 — ConoctaBieHHe pe3y/IbTaToOB pacuéra 1o 3adarnuio 2.8

IMapameTp 0003H. quﬂf,m CFSteel PaCXOZK
pacuér aeHe, %

T'ubkocTh OTHOCUTEIBHO Och X Ax 61,95 61,96 0,0
T'ubkocth OTHOCUTENBHO OcH Y Ay 54,95 54,95 0,0
VcioBHasg THOKOCTE OTHOCUTEILHO OCH X /,Lx 2.16 216 0.0
VcioBHasg THOKOCTH OTHOCUTEILHO OCH Y /»Ty 1,01 1,91 0.0
OTHOCHUTENBHBIN SKCIIEHTPUCUTET m 3,666 3,668 0,05
Koaddunment Bnusiaust popmbl ceueHus n 1,238 1,244 0,5
[IpuBen€HHBIN OTHOCUTEIbHBIN KCIEHTPUCHUTET Met 4,539 4,561 0,5
Koappunuenr YCTONYMBOCTH npu ” 0,232 0,232 0.0
BHEIIEHTPEHHOM CXKAaTHH
[IpoBepka yCTOWYMBOCTH 3JEMEHTA B IIOCKOCTH 0,846 0,848 0.2
n3ruba mo gopmyie (109)
Koa¢ppunuenr ¢ c 0,247 0,247 0,0
Koadunment ycTodunBOCTH MpH LEHTPAIHHOM ¢y 0,840 0,839 0.1
CKATUU
IIpoBepka ycroiuuBoctu no Gopmysne (111) - 0,946 0,949 0,3
[IpoBepka mpoYHOCTH - 0,916 0,916 0,0
3HaveHue Mpe/iebHOi THOKOCTH Au 159,2 159,1 0,06
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2.5. Pacuér uzrudaeMbIX JJIEMEHTOB

2.5.1. BBoja naHHBIX

Jist pacyéra n3rubaeMpIX 3JIEMEHTOB HEOOXOIMMO B IIIaBHOM MEHIO BHIOpATh JJIeMeHT,
3areM U3ru6. B mosiBuBiiemcs okHe (pucyHok 2.29) Ha BKiaake Pacuémmuas cxema ciemyer
BBecTH 3HaueHus WM3rubaromero momenta My, Koapduumenra ycaoBuii padorsl p.. Ha
naHenu Cmans BBecTH e HammenoBanme (HeoOsi3arenbHO) U PacuéTHoe compoTuBiieHue
crann Ry. B nose HaumeHoBaHue 3j1eMEeHTa MOXXHO BBOJUTH HA3BaHUE PACCUUTHIBAEMOIO
9JIEMEHTa, HANMEHOBaHWE KOHCTPYKIIMH, Ha3BaHHUE MTPOEKTa WK APYr'yto HH(GOPMAIHIO (TaHHOE
1oJie HeoOs3aTeNIbHO JIs 3amosiHeHus ). Jlanee cienyer BbIOpaTh BKIAJKY C HYKHBIM THUIIOM
CEUEHUs U BBECTU MHPOPMAIUIO O HEM.

G INZETTTS |_| |E| E|

PACuBTHEA CxemMa |LIJBennep C-npodkng || C-npodwns ¢ A8, oTrHBark | C-npodnk ¢ prdgod | Z-npodmne € *

HanMEHOBaHHE 3NeMEHT & |EanKa B-5 CD‘-{BTaHHBlZ |

W3rMOaHoWMIA MOMEHT Mx 06,445 KHM GammaC
CTans

Humerosase (350 FOCTP52246 v |  ParuéThos conpotvenshis Ry MMa

YUECTE NOTEPHD YCTOMHHEOCTH BOPHEI CEHEHHA

LWeennep
@ Sihhek THEHOCTE NOACOE MO OCHOBHOMY TekcTy EC3-1-3

O SihhEr THEHOCTE NOACOE Mo MprAoxeHko D EC3-1-3

’PaccanaTb ] ’ OTMEHA ]

Pucynok 2.29 — OxHo BBOJIa TaHHBIX JIJIs pacyéra Ha U3ruo

[Ipu HaxxaTuu Ha KHONIKY PaccyMTaTh BHINOTHSAETCS pacuy€T U Ha SKpaH BBIBOJUTCS OKHO
pe3ynbraTtoB pacuéra. Ecnu BeiOpana kHonmka (OTMeHa, TO MPOUCXOIUT BO3BpaT B TJIABHOE
MEHIO.

2.5.2. Metonuka pacuéra

B mporpamme paccmarpuBaercs IUIOCKMH u3ru0 oTHocutenbHo ocu X. IIpoBepka
MIPOYHOCTH MO0 HOPMAJIbHBIM HAMPSHKEHUSIM BBITIONHSAETCS B YIIPYro cTaguu paboOThI CTaIu MO
dopmyne (41) [1]

M

,—X <1
W,R, 7.

rae My — pacuéTHblil n3rudaronuii MOMEHT OTHOCHTENbHO och X, W, - MMHUMaNbHBII MOMEHT

COIIPOTUBJICHUA CCYCHHUA OTHOCHUTCIBHO OCH X. Ecnun JIJIsl BBEAEHHBIX 3HAYCHUN H3T I/I6aIOIJ_IeI‘ (&)
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MOMCHTA U Pa3MEPOB CCUCHUSI PEAYKIUH MOCIIEAHEr0 He TpeOyeTcsi, B HOPMYIIy IOACTABISETCS
MOMEHT COTIPOTHBIICHHsS MOJHOTO cedeHust Wy, eciii HeoOXoauMa peIyKIus, TO YUHTHIBACTCS
PEaYIMPOBAHHBIA MOMEHT CONPOTUBIEHHS 3(DheKTUBHOTO cedeHUsT Wyerr. PemyKius cedeHus
BhINONTHsIeTCs 110 MeTo ke EC3 [3].

2.5.3. Bepuduxanus pacuéra

3a0anue 2.9: BBIMONMHUTH NMPOBEpKY mpouHocTH Oanku b-8 mepekpwiTus cocTtaBHOTO
CeUeHUs M3 OLMHKOBAaHHBIX C-00pa3zHbIX mnpoduieil Ha JAeicTBHE M3rMOaroIlero MOMEHTa
Mx=6,445 kHm. Beicota ceuenus npodwis h=1780 mm, Tomumnaa cranu t=1mm, muprHa TOSICOB
bt =45 mm, mupuHa OTrUOOB C=15 MM, pamuyc 3aKpyrieHUs =3 MM, PacCTOSHHE MEXITY
npodpuisimu S=6 mm. Crane 350 mo 'OCT P 52246 ¢ Ry=330 MIla, xo3bduuneHT ycioBuit
pabotsl yc=1, teoar=0,04 mm.

Pacuém: Teomerpuueckue XapakTepUCTHKH TMOJHOTO U 3((EKTUBHOIO CEUEHUH
omnpenenstorcss nporpammuo mo CFSteel. Xapakrepuctuku mosHoro cedenus: A=5,57 o,
1,=255,51 cv”, 1,=25,36 cv’, ix=6,77 cm, iy=2,13 cm.

PenynmupoBanHble XapakTepuCTHKH 3()()EKTHBHOTO CEYeHHs, BBIYUCICHHBIE C YUETOM
MOTEPU YCTOMIMBOCTH (OpMBI ceueHUS: A =4,56 CMZ, lett =211,56 e’ lyeff =21,82 A
=6,81 ¢, iyerr =2,19 cn, Wherr =20,63 e,

[IpoBepka npoyHOCTH
M, 6445
W, R,7. 20,63-33-1

=0,947 <1- ycioBue BBINOJTHSIETCS.

Beruncienune mo CFSteel mpuBouT k Takomy ke pe3yabTary (pucyHok 2.32).
Ha pucynke 2.29 npuBenéH BBOA MCXOIHBIX JaHHBIX (pacuémuas cxema) MO 3A0AHUIO
2.9. Pe3ynbTaThl pacuéra npuBeaeHsl Ha pucyHkax 2.30 - 2.32.
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M Harue [eoinok C-npodmns PezyabTathbl

SNEMEHT |XapaKTepMCTMKM MRoEEpkH MonHoe ceMenme |3¢¢BKTMBHDB CEYEHME
06wue g
Banka B-8 CodeTaHqe 2 JT\ v
PacyeTHEIA HErHEAHIWHA MOMEHT & 6,445 KHHM [ Y, ]
KioathpHuHeHT yonoemi paboTel ¥, 1,00 |
MNoTepA YCTORYMEOCTH hopHEl CEYEHHA YHTEHE i
Crane 350 [OCT P 52246 o
PacyeTHO: CONPOTHENEHHE RJ- 330 MMa l
Moayne ynpyrocT E 206000 MNa |
KoadibHumMeHT MyaccoHa v 0,3 '
CeveHue l
C150x45x15:1,0 | El
Q00 KHHETHIES C-Npodmne — I+ ——————— =
0A03H, HaMMEHOBSHME Pa3MEpPa SHaveHwe Ea.mzn, g A
H BricoTa 180,0 1] l
t TanwmHa 0,92 1R |
Bf LLMpKHa NoACoE 45,0 L] |
C LLMpHHa oTrMEoE 15,0 MM .
R BHY TPEHHMIA PAAHYC SAKPYTNEHMA 3,0 1M |
5 PaccTOAHHE MENAY NPObMASMI 6,0 MM i
Biec 1 NoroHHOro METpa ABOHHOMD Npodkna 4,51 Kr l \ J
tooge  TONWKHHE UHHKOBOMD NOKPEITHA 0,040 1R v, | .
|

Pucynok 2.30 - PesynbTatsl pacuéra no zadanuio 2.9 (Dnement - [TonHoe ceueHue)

G e [eoinok C-npochran Peayabratn

MonHoe ceueHHe | SthdEK THEHOE CEYEHHE

I 20METPHYECKHE HAPAKTEPHCTHKH NOAHOT O CEYEHWA
OB03H,  HAMMEHDBAHHE XapaKTEPHCTHEH SHadeHke Ea.usm, ‘T‘ ¥
A Mnowaake cedeHHa 5,57 M [ 1, ]
I, MOMEHT HHEPUFK OTHOCHTENBHD OCK X 255,5 ot |
W, MaMEHT CONpOTHENEHMA CEYeHHA OTHOCHTENEHD OCH X 28,39 o |
iy PaaHyt HHEPLHH OTHOCHTENBHO OCH & 6,77 M o
IJ. [MOMEHT MHEPUFK OTHOCHTENEHD OCK Y 25,4 ot !
Hﬁ- MOMEHT CONpPOTHENEHMA CEYEHHA OTHOCHTENEHD OCH Y 5,28 o |
EJ. Paanyt HHEPLHK OTHOCHTENBHO OCK Y 2,13 [t} i
I MOMEHT MHEPLHM NMPH CEOE0AHOM KPyUYEHHH 0,0171 ot o
1, CEKTOPMAaNEHEIA MOMEHT HHEDLLHH 22746 ot | =)
I e0METPUYECKHE HApaKTEpUCTHKW 3dpeK THEHO O CedeHHA — = + ——————— =
CB03H,  HaHMMEHDBAHHE XapPaKTEPHCTHEH SHadveHre Ea.msm, ' “
Apeg Mnolwaas ceqeHna 4,56 o l
Jyred MEMEHT HHEPLHKM OTHOCHTEAEHD OCH X 211,86 ot |
Wigreg MOMEHT COMPATHENEHMA CEYEHHA ANA HHAHED BONOKHE 27,32 o :
Wig reg  MOMEHT CONPOTHENEHMA CEYHEHHA ANA BEPXHEMD BEONOKHA 20,63 oM !
Lyrad Paanyc HHEPUHK OTHOCHTENBHD ack X 6,581 ] |
J'J. red MOMEHT MHEPLMH OTHOCHTENEHD OCH Y 21,8 ot i
WJ- red  MOMEHT CONPOTHENEHMA CENEHMA OTHOCHTENBHD OCH Y 4,55 o l ' J
r'J. red PaAHyC HHEPLHK OTHOCHTENEHD OCK Y z,19 [} vl
Firrpeg  PACCTOAHME OT HMMHET D BONOKHE A0 |

UEHTPE TAMECTH CEYEHHA 7,74 [t}

Pucynok 2.31 - PesynbTathl pacuéra no 3adanuro 2.9 (Xapaxrepuctuku - [lonHoe ceuenune)
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BX)

[ Marue fgohnon C-npothkne  PeaynbTatbl |Z

MOAHDE CEHEHHE | Sk THEHOE CEUEHKHE

| MNposepkH

%
MpoBEpKa NPOHHOCTH B NNOCKOCTH ¥ r— |
| |
— M . {41) | |
Wt Ay e I
0,95 <1 0K |

Pucynok 2.32 - PesynbTatsl pacuéra no sadanuio 2.9 (IlpoBepku - DddexTuBHOE ceueHune)
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3. PACUET KOHCTPYKILHI U3 CTAJBHBIX
TOHKOCTEHHBIX XOJOAHOTHYTHIX MPO®UJIEN

3.1. O0mme 3amMedaHus

B Bepcun v.3.1 nporpammer CFSteel npeaycMoTpera Bo3MOXKHOCTh pacuéTa IByX BUJIOB
KOHCTPYKUUH W3 CTaJbHBIX TOHKOCTEHHBIX XOJIOJHOTHYTBIX Mpoduiei: 0ajlok U MPOroHOB
TTOKPBITHS.

B o00oux cnywasx mnoJiaraercs, 4TO Ha BEpPXHUH NOSIC KOHCTPYKUUH omnupaercs (H
HaZEKHO MPHUKPEIUIAETCS K HEeMY) XKECTKUH TOPU30HTAIBHBIM JUCK M3 NPOPUINPOBAHHOTO
HacTHJIa, KOTOPBIN o0ecrieunBaeT o0LIyI0 YCTOMUYMBOCTD OaJlOK MJIM MPOTOHOB, a TAKXKE B CIIydae
C MPOTOHAMH BOCIIPUHUMAET U NepeaéT Ha ONOPbI CKaTHYIO COCTABIISIFOIILYIO HArpy3KH.

PaccmarpuBaroTcst 01HO-, IBYX- U TPEXTPOJIETHBIE OAJIKK ¢ KOHCOJIbIO U O6€3 KoHcoau. B
TBYX- M TPEXMPOJETHRIX OalTkaX BEJWYHHBI MPOJIETOB MOTYT OBITH pa3nuyHbl. [IpemycMoTpeH
pacuér Oanok u3 cnapeHHbIX C-00pa3HbiX, C-00pa3HbIX Npoduiiel ¢ TBOWHBIMU OTrHOaMHu U
Curma-o0pa3Heix mnpoduield, KOTOphIE WM  BBIOMpAIOTCS U3 MPEIYCTAaHOBJICHHBIX
pazpaboTunkom [1O mpu MOKyNKe JUIEH3UH COPTAMEHTOB WJIM pa3Mephbl MPoQuiIeii BBOAATCS
MOJIb30BaTEIeM HEMOCPEJICTBEHHO B XOJ€ ceaHca paboThl C MPOTPaMMON. Harpyska —
paBHOMEpHO-pacHpeieiéHHass U HEPaBHOMEPHO-pacHpenesi€éHHas, MpPUIIOKEHHAs Ha 4YacTH
JUIMHBI OaJKu WIM 1O Bceil [uinHe. BBIMONHSAIOTCS pacy€Thl MPOYHOCTH MO HOPMaIbHBIM
HaIpsDKEHUSM, 10 HECYIIEeW CIOCOOHOCTH MpU JCHCTBUM JIOKAJHLHOW TOMEPEYHON CHIIBI Ha
oTIope, a TaKXke 1o MpoTrudam.

Pacuér nporoHoB MOKPBITHSI BBITIONHSIETCS B cooTBeTCTBUU ¢ Pazaemom 10 EN 1993-1-3
[3] u B npeamnonoxeHun OMyIICHUH, TPUHATHIX B TaHHOM [ J1aBe.

Jlisa pacu€ra MPOrOHOB MNPETYCMOTPEHBI pPa3HOOOpa3HbIe PACYETHBIE CXEMBI: OJIHO-,
JBYX- U TPEXMPOJIETHBIE OAIOUHBIE CUCTEMBI C KOHCOJIBIO M 0e3 KOHCOIH. Bennunnel nmpoiéTos
B MHOTOIPOJETHBIX MPOTOHAX OJMHAKOBBIEC. Takke Ha OMOpax MOTYT ObITh MPEIyCMOTPEHBI
nepexyi€cTel MPOToHOB. VX M3rnOHast ;kECTKOCTh MOXKET ObITh Kak OECKOHEUHOH (Hepa3pe3Hou
MIPOTOH), TaK U KOHEYHOW YMNPYroi, MOJAEIHPYIOIIEH HEKOTOPYIO MOAATIMBOCTh B PEalbHBIX
KOHCTPYKIUSAX. 3aKperieHue HUKHUX MOSCOB MPOTOHOB U3 IJIOCKOCTH MOET OTCYTCTBOBATh
WIM B 3aBUCHMOCTH OT KOJMYECTBAa MPOJIETOB B MPOTOHE JOCTUraTh TPEX 3aKpEIUICHUH,
PaBHOMEPHO pACHOJIOKEHHBIX MO JnuHe mposiéta. [IporoHsl MOTYT BBINOJNHATBCA U3 Z-
obOpa3ubix, C-00pazHbix u Curma-oOpa3HbIX OJMHOYHBIX mpoduiei. BBoa ceueHuit
ocylIecTBIsIeTCS TUO0 MyTéM BbIOOpa M3 MPEIYCTAaHOBJIEHHBIX COPTAMEHTOB, MO0 BBEJICHHEM
MHMBUYAJIbHBIX Pa3MEpPOB HEMOCPEACTBEHHO B X0J€ ceaHca paboTsl ¢ mporpammoii. Harpyska
— paBHOMEpHO-pacrpeienéHHas 1Mo Bcell JUInHe MporoHa. B Tom 4ucie npeaycMOTpeH BapuaHT
NoIbEMHOM BeTpoBOW Harpy3ku. Taxke MpeaycMOTpeHa BO3MOXKHOCTb MPHIIOKEHUS OCEBBIX
CKMMAOIINX YCWINN B TPOTOHE, B TOM YHCIIe, pa3IUYHBIX B pa3HbIX mponérax. [IpousBoaarcs
pacué€Tbl MPOYHOCTH IO HOPMAJBHBIM HANpSDKEHUSM, YCTOMYMBOCTH CBOOOJHOTO TMoOsca U3
IUIOCKOCTU TPOTOHA, HECylled CHocoOHOCTM MPOroHa Ha OMOpe, B TOM 4YHCIE C Y4ETOM
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COBMECTHOI'O JICHCTBUSl OCEBbIX YCHUIMI W M3rHOAIOUIMX MOMEHTOB B OINOPHOM CEUYEHHH, a
TaKXKe IPOBEpKa IPOrudOB MPOTOHA.

3.2. OnpenesieHne ycHiIuil 1 NPorudoB B 0a1KaxX M MPOroOHAX NOKPBITHS

Onpenenenne nedopmanuii ¥ BHYTPEHHUX YCHIMHA B KOHCTPYKIUSX BBITIOJNHSETCS
METO/I0M KOHEYHbIX 3ieMeHToB (MKD), ans yero B mporpamme peanu3oBaH ClELHUAIbHBIN
Pac4YETHBIN MOJTYJIb.

KoHcostb 1 Kbl TIPOIET KOHCTPYKIIMK PA30MBAIOTCS HA N CTEPIKHEBBIX KOHEYHBIX
anemeHTOB (KD), B KOTOPBIX YYUTHIBAIOTCS OCEBbIe M M3THOHBIE nedopmanuu. 3HaueHUEe N
n3Mensiercs B mpenenax oT 30 go 60 wm. B 3aBHCHMOCTM OT BEIMYHMHBI MPOJIETA, YTO
obecnieunBaeT LUHY Kaxaoro K3 ot 6,67 cu nipu nponére 2 m 1o 20 cm nipu niponére 12 m. B
HMHTEpBaJle Hau0oJiee 4acTO BCTPEYAEMBIX JJISl TAKUX KOHCTPYKUUH MposE€ToB OT 3 M 10 6 M
mmHbel KD nexat B untepBasie ot 7,5 10 15 cm. Konconu pazbuBarorcs Ha 20...30 K3, uto
MIPUBOJIUT K JUTHHE KXKIOTO KOHEYHOTO dIeMeHTa oT 2 ¢m (IpU MHHUMATBHOW JITHHE KOHCOJIH )
10 6,67 cm TIpU IJIMHE KOHCOJIH 2 M.

Jis xaxxygporo KD BHyTpeHHUE YCHIIHS BBIYHCISIOTCS B TPEX TOMEPEYHBIX CCUCHUSX: B
Hayajie, cepeIMHE U B KOHIIE KOHEYHOTO 3JIEMEHTA.

Cratuueckuil pacu€r BbINoJIHAETCS Ha Kaxaoe CouemaHnue 3arpyXeHHM, 3apaHee
ompenenseMoe moJsb3oBareneMm. I[Ipuuém, BHauwane kaxaoMmy KO mpucBamBaeTcsi *KECTKOCTB,
COOTBETCTBYIOIIAsl JKECTKOCTH MOJHOTO cedyeHus mnpoduis. [lo mosydyeHHBIM U3 JaHHOTO
pacuéra u3ruOaOIMM  MOMEHTaM, COOTBETCTBYIOIIMM 3HAUYE€HHUSIM B CpeOHEHl Touke,
BBIYMCIISIOTCS ~ PENyLIMPOBAaHHbIE  TIEOMETpPUYECKHME  XapakTepucTuku  kaxuaoro  KD.
PeaynupoBanue (ecimu oHO HeOOXoauMo [yt Toro wik uHOoro KD) BeimosHsercs o Eurocode
[3,7]. Hanmee cHOBa BBIMOJHACTCS CTATHUCCKHI pacuér cxembl, rae Kaxmomy KD mpucBoeHa
CBOS JKECTKOCTh, B 3aBUCUMOCTH OT CTENEHH PEAYKIMHM KaK 3TO MOKa3aHo Ha pucyHke 3.2.1.
Jlanee o BHOBB MOJTYYEHHBIM H3THOAIOIIMM MOMEHTAM BBIYHMCISIOTCS HOBBIE XapaKTEPUCTHKHU
ceueHnil KD M C 3TMMHM KECTKOCTAMH INPOU3BOAUTCS HOBBIM cratndecku pacuér. lIpouecc
MOBTOpSIETCS 0 TeX IMOp, IOKa MaKCUMalbHasg pa3HULA MEXJIy COOTBETCTBYIOIIUMU
BEPTUKAIbHBIMU MEPEMEILICHUSIMU Y3JI0B Ha MpEIbIIylell U Ha TeKyllel urepanuu He OyneT
MEHBIIIC 3apaHee 3a7aHHoro 3Ha4yeHus [22]. B o0iiem ciydae B CTEPIKHEBBIX CHCTEMAaX 3HAUCHHSI
nepopManuil ¥ yCUIIMA 3aBUCAT OT pacHpeleIeHUs] )KECTKOCTEeH OTAEIbHBIX CTepPKHEH, KOTOphIE
B JAHHOM CJTy4ae U3MEHSIOTCS.

F.n — -3
J’ il i i
N s o oy 8 = o 1 g
L

Pucynok 3.2.1 — 3menenue xxéctkoctr oTAenabHbIX KO B pe3yibrarte penynupoBaHus
CeYeHUl B OAHOMPONETHON 0aIOUHON KOHCTPYKIIHH
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Jlia KO, pacrosiokeHHbIX B MECTaxX NEPEXJIECTOB B IPOTOHAX, YUYUTHIBAETCSA yIBOCHHAs
KECTKOCTh. DTO TAK)XKE YUUTHIBAETCS U IIPU BBIUNUCICHUH PEAYLIMPOBAHHBIX XapaKTEPUCTUK (TIpU
9TOM TOJILIMHBI 3JIEMEHTOB CEYEHUSI HE CYMMUPYIOTCS).

Baxno: B CFSteel ciedyem 6600umv éepmukanvnoie nacpysxu. B 3asucumocmu om yena
HAKI0HA Kpoenu (015 nPOo20H08) OHU RPOPAMMHO RPUBOOAMCA K HAZPY3IKAM,
oelicmeyouum ¢ n10CKocmu cmeHKu npogunsa. CKamuyio cocmagnaouyio
60CNPUHUMAEM HCECMKUTL OUCK HACMUA U NEPedaém HA Onopbl NPOZOHOE.

[TpuBen€HHBII BbIIE PACYET BBIMOJIHICTCS B INIOCKOCTH CTCHKH CCYCHHUSI KOHCTPYKIIUH.
JInsi IPOTrOHOB KPOME 3TOTO BBITIOJIHACTCS AHAJOTMYHBIA CTATHYECKHH pacyéT B IJIOCKOCTH,
NEPICHUKYIISIPHOW CTEHKE OT HArpy30K, BBI3BAHHBIX KpyueHHeM. [Ipu 3ToM pacu€THbIM
CEYCHUEM SIBIISICTCS TIOJIHOE CEYCHUE HIKHETO Mosica ¢ NpUIIeraroiiei yacteio creHku (Pasmen
10 [3]). TTockoabKy yYHTBIBAETCS BCErja IMOJHOE CEYCHHE MOsica, UTEPAIlMOHHBIN MPOIecC B
JAHHOM Clly4ae OTCYTCTBYeT. Kpome TOro, B 3aBHCHMOCTH OT HAJIM4YHS WX OTCYTCTBHS
OOKOBBIX 3aKpEIJICHUI HIDKHEro IMosica MPOroHA, B PACYETHYIO CXEMY BKIIOYAIOTCS WM HE
BKJIFOUAIOTCS JIOTIOJIHUTEIIBHBIC IAPHUPHO TTOABHKHBIC TOPU30HTAIBHBIC OTIOPBI.

Hwoke amst ieneii Bepudukauu MOyl CTATHYECKOTO pacuéra MpUBEAEH PsiJl TECTOBBIX
MIPUMEPOB.

3a0anue 3.1: BplMHCINTE 3HAYCHHS W3THOAIONIMX MOMEHTOB, TOMEPEYHBIX CHII,
MPOruO0B U YIJIOB MOBOPOTA OMOPHBIX CEYEHUN B OJTHOMPOJIETHON CBOOOJHO OmEpTON Oalike ¢
pacyéTHON cXeMoM, Mmoka3aHHoil Ha pucynke 3.2.2, mpu 1=2 m, q=10 xkH/m. Ceuyenune: C-
0GpasHBIN XOJIOAHOTHYTHIH mpoduis C200x50x20x2 ¢ A=6,5 cv® u 1,=365 cu®. E=20600
kH/em®.
Hcrounwuk: [18].

1 OkH

Py .&_X}

200

Pucynok 3.2.2 — Pacu€rnas cxema 0aiku no 3adanuio 3.1
Pewenue: Smoppl N3rudA0MIUX MOMEHTOB, MOMEPEYHBIX CUJI U MPOTrHOO0B, MOJIy4YeHHBIE

B CFSteel, npusenens Ha pucynke 3.2.3. B tabnuiie 3.2.1 npencraBieHbl YHCICHHbIC 3HAYCHUS
HCKOMBIX BeIM4KH, BeruucicHHbIie 1o [18] u B CFSteel.
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dedopraumry (nporkbel: ¥ [1ou]
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MsrHBAHOLLMA MOMEHT B NNOCKOCTH CTeHkH: AL, [aH

u]

000

ManepeqHan cina B MNoKoCTH cTedkd: O[]

? 10,000

I ]

-10,000

CFSteel v.3.1

Pucynok 3.2.3 — Dmropbl IporuOoB, M3ru0aroIUX MOMEHTOB U IIONEPEUHBIX CUJI, TOJIyUYECHHBIC B
CFSteel

Ta6mnura 3.2.1 — ComocraBnenue pesyasratos o [18] u CFSteel o 3adanuro 3.1

3HaveHue Pacxox
H O003H. En. .

auMeHOBaHUe 03H A. U3M [16] CFSteel renme,%
MaKCI/IMaJIBHBIIf H3rUOAIONIIUl MOMEHT B Moo En 5,000 5,000 0
cepenuHe Ipoméra
MakcuMmainbHas rorepeyHas cuiia Ha o H 10,000 10,000 0
ornopax
MaK(iI/IMaJIBHBII/I nporud B cepequHe Yo o 27708 27706 0,007
nponéra
Yron noBopora ocu 0anKu Ha OMopax 0 pao 0,004433 0,004433 0

3aoanue 3.2: BBIYMCIHTH 3HAYCHHUS HM3rHOAOIIMX MOMEHTOB M IIONEPEYHBIX CHUJI B

TPEXTIPOIETHOM Oanke ¢ pacu€THOM CXeMOM, MOKa3aHHOW Ha pucyHKe 3.2.4, pu JJIMHE KaXA0Tr0o

npousiéra |1=4 m, =10 kH/m. Ceuenue: C-00pa3Hblii X0J10MHOTHYThIN poduias C200x50x20x2 ¢
A=6,5 cv® u 1,=365 cu’*. E=20600 kH/cm®.

Hcrounuk: [19].
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Pucynok 3.2.4 — Pacu€rnas cxema 6anku 3adanuio 3.2

Pewenue: Imopsl M3rudAONIMX MOMEHTOB, TIOTIEPEYHBIX CHJI U MPOrHO0B, OTydYECHHBIC

B CFSteel, npusenens! Ha pucynke 3.2.5. B tabmuiie 3.2.2 npeacraBicHbl YMCACHHbIC 3HAYCHUS

HCKOMBIX BCINYHNH.

MarHBAHIWMF AOMEHT B NNOCKOCTH cTedkk: M [

15,970

i,

15,970

Y

Al

12,812

MonepedHas cana B MNoCKocTH cTedkk: Oy [KAH]

16,007

[l

20,000

4,020

23,993

12,812

23,993

-20,000

-15,Uﬂ?é

Pucynok 3.2.5 — 3niopbl H3ru0arommx MOMEHTOB, TIONIEPEYHBIX CHII M TPOTUOOB, MOTYYCHHbBIC B
CFSteel

Tab6mumna 3.2.2 — Conocrasienue pesyinbratos o [19] u CFSteel mo 3aoanuro 3.2

3nauenue Pacxo:k

HaumeHoBaHue 0O0603H. En.u3zm. [19] CFSteel nenne,%
MaIECI/IMaJILHLIf/I HM3THOAIOIIMI MOMEHT B My <En 12,800 12,812 0,00
KpaiiHeM mposiére
W3zrubaromiuit MOMEHT Ha OIope Mmax kHm 16,000 15,970 0,2
MaKCI/IMaJILHL{I/I M3THOAIOIIMIH MOMEHT B Moo En 4,000 4,030 0.7
cpemHeM npoiére
[NonepeuHas cuia Ha JIEBOi Omope Qa kH 16,000 16,007 0,04
[NonepeuHas cujia Ha CPEIHEH Omope clieBa QBaes kH 24,000 23,993 0,03
ITonepeunas cuna Ha cpeaHEN onope Qe H 20,000 20,000 0
crpaBa
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3aoanue 3.3: BpluMCANTH 3HAYCHMS M3TMOAIOIIMX MOMEHTOB, IONEPEYHBIX CHII,
poru0oOB U YIJIOB MOBOPOTA OMOPHBIX CEUYCHHUH B OJHOMPOJIETHONW CBOOOIHO ONMEPTOM Oainke C
pacuéTHOW cxeMoM, moka3aHHOW Ha pucyHke 3.2.6, mpu 1=2 m, Qypas=20 xH/m. Ceuenne:
criapennblii C-06pasHblil X0MOXHOTHYTHIH mpodmas 2C200x50x20x2 ¢ A=13 cm® u 1, =730 cn’.
E=20600 xH/cy’.
Hcrounuk: [20].

20 kHina

H>

200

Pucynok 3.2.6 — Pacu€rnas cxema 6ainku k 3adanuio 3.3
Pewenue: Smiopbl N3rudaroIMX MOMEHTOB, TONEPEYHBIX CHJI U MPOTUOOB, OJYyYCHHbIE
B CFSteel, npuBenens Ha pucynke 3.2.7. B tabmuie 3.2.3 npeacTaBiieHbl YUCICHHBIC 3HAYCHHUS

HMCKOMBIX BennurH, BeraucieHubie mo [20] u B CFSteel.

Aedopt aunn (nporkoel: I [1au]

Y

Warkbiariumi momeHT: AL [xHu]

1.4

=]

C.l4

MonepevHan cina: Oy [xH]

(I

&,5EE

-13,451

Pucynok 3.2.7 — Dntopbl mporu6oB, N3rudaroX MOMEHTOB U MONEPEUYHBIX CHJI, TOJyYeHHBIE B
CFSteel
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Ta6nura 3.2.3 — Comnoctasinenue pesyapratos mo [20] u CFSteel o 3adanuio 3.3

CFSteel v.3.1

HAYeHH
HaumenoBanue O0603H. En.m3m. [20] Snae éFSteeI ;::::22

MaxkcuMabHBIH U3THOAFOIIMH MOMEHT Myimax xHm 5,130 5,140 0,2
[NonepeuHas cuja Ha JIEBOH OImope Qyies kH 6,667 6,566 15
[Tomepeunas cuiia Ha MpaBoi Omope Qynpas xH 13,333 13,451 0,9
MaxcuManbHBIN POrud Y max MM 1,3878 1,3876 0,01
Yo moBopoTa ocu OaJIKU Ha JICBOH Omope 0,e6 pao 0,00207 0,00206 0,5
Zrl;(());'IeHOBOpOTa ocH OaJiku Ha TpaBoi Orpes pad 0,00237 0,00237 0

3a0anue 3.4 BpUMCIUTH 3HAYCHHUS W3THOAIONIUX MOMEHTOB, TIONEPEYHBIX CHII,
MPOruO0B U YIJIOB MOBOPOTA OMOPHBIX CEYEHUN B OJHOIPOJIETHON CBOOOJHO ONEPTOIl Oanke
pacu€THOM cXxeMoii, moka3zaHHO# Ha pucyHke 3.2.8, npu 1=5,33 », 0=9,38 kH/u. Paccrosiaue oT
JIeBOM omopel N0 Harpy3ku [,2/ m; AnuHA paBHOMEpPHO-paclpenenéHHON Harpy3ku [,73 m.
Ceuenue: cnapeHHblil C-00pa3HbIi X0J0IHOTHYTHIN npodmis 2C250x70x22x3,5 c
A=28,83 cm® n 1,=2563,88 cu’. E=20600 kH/ci’.

Hcrounuk: [19].

533

Pucynok 3.2.8 — Pacuéruas cxema 0anku 3aoanuio 3.4

Pewenue: Imopbl M3rUOAIONIMX MOMEHTOB, TIOTIEPEYHBIX CHJI U MPOTHOO0B, TOJTyUYCHHBIC
B CFSteel, npuBencns Ha pucynke 3.2.9. B tabnuie 3.2.4 npeacTaBiieHbl YUCICHHBIC 3HAYCHHS

HMCKOMBIX BeMuKH, BeruucicHubIie o [19] u B CFSteel.

Ta6numna 3.2.4 — Conocrasienue pe3ynbraros o [19] u CFSteel mo 3adanuio 3.4

3Havenue Pacxoxk

HaumeHoBaHue O0603H. En.m3m. [19] CFSteel nenne,%
MaxkcuMalbpHbIi U3ru0arOIil MOMEHT Mymax kHm 17,226 17,210 0,09
[NonepeuHas cuia Ha JIEBOit orope Qyaes kH 9,910 9,952 0,4
[NonepeuHas cuia Ha MPaBOW OMOpPe Qynpas kH 6,317 6,296 0,3
[Iporu6 B cepenuHe AJTUHBI HATPY3KU Yo o 8,27 8,30 0,35
(koopmunaTa X = 207,5 cu)
Yron moBopora ocu OaNKy Ha JIEBOH Ormope 0 e6 pao 0,00534 0,00534 0
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Aedopmaun (Mpornbed: ¥ [12w]

il

&7

WMzrnbarowmii momenT: AL [RHu]

il

17,21

MonepeqHadcina: Oy [KH]

.

9,952

Rl

£,296
£,296

Pucynok 3.2.9 — Dmropbl poru0oB, H3ru0aroIuX MOMEHTOB U IIOMEPEUHBIX CUJI, TOJIyUYECHHBIC B
CFSteel

3.3. Pacuér 0a10K

3.3.1. BBox maHHBIX

Jns pacu€ra 0ajnok, HEOOXOJMMO B TJIABHOM MEHIO MPOrpaMMbl BBIOpATh MYHKT
Koncrpykuus, 3atem Bajka. ITosiBiseTcss okHO pacuéra 6ai1ok (pucyHok 3.3.1).
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PacuéTt banok: C:\Documents and Settings\All Users\Application Data\CF5tee \BEAM\GE -G
DEHEH H BEM

OBlume ASHHEIE | PacuiTHaA CxemMa | Harpysku || PacuéThan cxema (AononHHTensHo)

HammeHoEaHHE pacéTa |Banka BE-5

Nanka MNpeasnEHBIFR NporHG

fu: 1) |150 | L

CTane
HakmeHoEaHHe: PacyéTHOE conpoTHENEHHE Ry
Koath-T YCNoBMil paboTel ANA PACYETOE HA YCTORYMEBOCTE J ¢ (1 w 250 [OCT P 52246 o235 | KHfcm2
)

Koath-T YCNoEMIA patioTel ANA pacH&TOE Ha NPOYHOCTE . ! 1

Koath-T HAABMHOCTH N0 OTEETCTERHHOCTH 1y, 1 w

HOMMEHT 3pHH
MpoekT S673-12/14

L .&;ﬁx

300

BriiTH

Pucynok 3.3.1 — OxHo pacuéra 6anok

Ha Bxnagkxe O01mue qaHHbIe BBOJATCS CIEAYIOUINE TapaMeTphbl pacuéra Oasiku:
HaumenoBaHue pacuéra, a Takke KoMmMeHTapuu, e mojas30BaTelb MOKET BBECTH Ha3BAHUE
pacuéra, HAaUMECHOBAHHEC KOHCTPYKIIMH, Ha3BaHUEC TMPOEKTa W/WIM JPYryl0 TEKCTOBYIO
nH(pOpMAIUIO (IaHHBIE TIOJIST He0OsI3aTEIbHBI JIJIS1 3aITOJTHEHU ).

Ko3dduuuenTt ycaoBuii padoTsl IJ1si pACYETOB HA MPOYHOCTD Y. (IPUHUMAETCS O TMHAKOBBIM
JUIA BCEX pacdy€ToB Ha IMPOYHOCTh JAHHOW Oajiku), BbIOMpaeTcs M3 CIHUCKAa WM BBOJUTCS B
CTPOKY BBOJIA.

Ko>dpuuuenr yciaoBuii padoThl IJsi PacuyéroB HA YCTOMYMBOCTL J.  (MPHHHMAETCS
OJIMHAKOBBIM JUIS BCEX PACYETOB HA YCTOWYMBOCTH JAHHOM OalkH), BEIOMpaeTcs U3 CIMCKa WU
BBOJIUTCS B CTPOKY BBO/IA.

Koy Ppunuent Ha1éKHOCTH 10 OTBETCTBEHHOCTH ), (BBIOMpPAETCS M3 CIIMCKA WU BBOJAUTCS B
cTpoky BBoAa). KoadduimeHt y, yduThIBacTCS MPHU IMPOBEPKE MPOTrHOOB OAOK, KOTOpas B
MIPOrpaMMe BBITIOJTHSETCS CIEAYIONINM 00pa3oM:

fmax Sfu/)’n,

rae fmax - MakcuMmanbHbBIH TPorub B Oajlke OT HArpy30K Ui PacdEéToB IO BTOPOW TPyIIIE
MpeiebHBIX COCTOSHUN Oe3 y4uéra koddduiueHTa HaaEKHOCTH 0 OTBETCTBEHHOCTH. Eciu B
Harpy3Kax, IpUMEHsEMBIX 715 pacy€ra 1o nporudam yxxe yuréH KodQQPHUIUEHT yn , TO IPU BBOJIE
€ro 3Ha4eHHs B IPOrpaMMy clieAyeT NpuHATh yn =1,0.

fu — mpenenpHBI MPOrUO, 3HAYEHNWE KOTOPOTO BBOJAMTCS TOJIB30BaTelieM Ha Bkiaake Oommume
JaHHBIE.

Baxno: B CFSteel cuumaemcesn, umo 3nauenus nazpy3ox, npumensemoie 015 pacuémos no
nepeoil zpynne npedeibHblX COCMOAHUI, ONPeoeneHbl ¢ yuemom Kodpdunyuenmos
HAO0écHocmu no Hazpy3Ke 01 COOMEemCmeylouiell Hazpy3Ku, a maxyice ¢
yuémom Korgppuyuenma naoéxcnocmu no omeemcmeennocmu Y.
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HaumeHnoBaHue cranu (BbIOMpaeTcsi U3 CIIMCKA WIKA BBOJUTCS B CTPOKY BBOJA: HE 005S3aTENBHO
JUISl BBOJIA).

. 2
PacuéTrHoe comporuBieHue cranmu Ry B kH/cm® (BbIOMpaeTcs W3 CIHCKA WIM BBOAUTCS B
CTPOKY BBOJIa).
Takke Ha JaHHOUW BKIAAKE U1 YKa3aH MyTh K IManke, B KOTOPOW XpaHUTCS WHGOpMALUS O
JTAHHOM pacuére OaKu.

Ha Bxiagke PacuérHas cxema (pucyHok 3.3.2) BBOASTCS CIICAYIOIINE JaHHbBIC:

PacuéT banox: C:\Documents and Settings\All Users\Application Data\CFStee \BEAM\BE-8
ODBdHE A E®

OBwre AaHHbE | PACHETHEA CxemMa | Harpystk | Pac4éTHadA cxema (JononHHMTensHO)

AnHMHa 3aKPENNEHHE M3 NNOCKOCTH Ceverme
KoHcone MponéT @ Konvyecteo  Mponopugm
2 C200x50x20x2,0
|:| OO0 KiHeTkica C-npodmne

o o P
2= | e [ ] BISpaT ...
EEEN

L3=| |cr4 | |

| |cm L1=|3Du |cm | |

J MpeononarasToA onupaHHe Ha Banky HACTMAA © KPENAEHHEM K @ BSpIHEMY MOACY Tawm ofpazom,
4o ofiwan weTonqmeocTe fank ofiecnevena

MPHMEHHTE

300

_Z
o

Pucynok 3.3.2 — Bxmanka «Pacu€rnas cxema

Cxema. /Iy pacyéra 0aoK peaar30BaHbl CIEIYIONIUE pacu€THBIC cXeMbl (pucyHoK 3.3.3):

AT A A
A A A
A A A
A A A A

Pucynok 3.3.3 — Pacuérabie cxembl 0anok
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JL1uHBI IPOJIETOB (B ABYX- U TPEXIPOIETHBIX Oalkax MOTYT OBITh Pa3iIMyYHBI) B M. 3HAUCHUS
JUIMH TIPOJETOB JOJDKHEI JiexkaTh B uHTepBaie ot 200 g0 2000 cm.

JITMHA KOHCOJM B cM. 3HAYCHHUE JO/DKHO HAXOAUThCS B mHTepBaie oT 30 cm mo 1/5 wactu
COCEIHEr0 C KOHCOJIBIO MPOJIETA.

Ceuyenne. [[ns Gaok mpeayCMOTPEHO TPH THIIA CEYeHMMA: cnapeHHbId C-00pa3Hblii npoduib,
cnapernblii C-o0pasHblii npodwib ¢ JBOWHBIMH OTTMOaMu W cnapeHHbIi Curma-oOpasHbIi
npomib. YKa3zaHus 10 BBOAY C€YEHHUs cM. . 1.3.

Baxxno: Bwixoo u3 exnadku Pacuémmuasa cxema ocywecmensiemcsi moabKO NO KHONKe
Ilpumenumeo.

Ha Bxnaake Harpy3kmu (pucynok 3.3.4) BBoasTCS:

Pacuér 6anok: C:\Documents and Settings\All Users\Application Data\CF5tee \BEAM\BE-8
DEHEH 3 BE®

Ofilme AaHHeIe | PacusTHan cxema | HarpyskK | PacuétHan cxema (JononHuTensHo)

SarpyseHka CO48TaHHA

LMo, |2 : L1 Bec NepekpEITHA BKNHYAA BeC Gar Harpyska

2 [1onesHaa Hal NHTENEHS
I AoBEEHTL! ¥ AAMHTE!
HanmeHoBaHHe GRS oo
L4 Bec nepekpeiTHA (2 rp.n.c.) MNocT
| (L5 Monestas 1 (2 rpon.c.)  AnuTener
THN Harpy3sKH

MocToAHHEA -
AnHTENEHaA
KpaTkospeMerHan

Ccobas

AoBaEHTE ] ’ e p— l “ TIpH HCKNMMEHKK Z3rPWHEHHA B2

COZQAHHEIR COHETIHKA VHHHTOH A TCA

Py .&_}g

300

BrHTH

Pucynok 3.3.4 — Brinanka «Harpy3kmw»

3arpyxenusi: [lopsakoBblil Homep 3aepyorcenus; Haumenosanue 3acpyscenus v Tun nazpysxku
3aepyacenus. Homepa 3aepyoswcenuii DOMKHBI ClIeI0BaTh MO MOPSAAKY Oe3 MpoIycka HOMEPOB.
KoHTposs 3a TaHHBIM TpeOoBaHMEM BO3JIaraeTcs Ha MoJb3oBareis. MakcuManbHOE KOJTUYECTBO
3acepyoscenui — 11. HaumeHnoBanue 3aepyoicenus BbIOMpaeTcs W3 YyxKe MMEIOLIUXCS B
BBINAJIAIOIIEM CIIUCKE, UM BBOJAUTCS IMOJB30BATEIEM B CTPOKY BBOJA MO CBOEMY YCMOTPEHHIO.
Tun Harpysku Aist Kaxaoro 3aepyscenus BblOMpaercs u3 cnucka: I[locrosHHas, JnuTenbHas,
KpatkoBpemenHnas i Ocobas B cootBetcTBuH ¢ [21]. TTocne BBoaa Beex TpEX MEPEUHCIICHHBIX
napameTpoB 3aepyorcenus He00X0AUMO HaxaTh Jlo0aBUTH U aHHOE 3acpyoicenHue 0TOOpa3UTC

B o01ieM ciiucke 3aepyorcenui. Ilepemeniasich o CucKy, MOKHO TPOKOHTPOJIMPOBATH HATPY3KU
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TUTS KQXKJI0TO 3aepysicenusi. Takxke UMEETCsl BOBMOKHOCTh HCKIIFOUUTh Kakoe-ibo 3aepyorcenue
ux cnucka. J[ns 3Toro HeoOXOMUMO BBIACTUTH JAHHOE 3acpydiceHue B CIHUCKE W HAXKATh
HcekaounTh.

Harpy3ska. B xaxnom 3aepyosicenuu MOXET ObITh OJTHA PABHOMEPHO-PACHPEeOelEéHHAsl HaTPy3Ka U
OJIHA HepasHOMepHO-pacnpeodenénnas Harpyska. BBoj 3HaueHHMI Harpy30K MpPOHU3BOIUTCS IO
Ha)KaTHUIO COOTBETCTBYIOMIEH KHOMIKH J{00aBUTBb, TTOCIIE YETO MOSBISETCS OKHO BBOJA 3HAYCHUM
Harpy3ok (pucyHok 3.3.5).

JobaguTh Harpy3Ky @l

PagHOMEpHD pacnpeaenéHHan
q= 4,46 rHM

A= 0 ctm B= 300 cH

COCpeAaTOHEHHAR ' N d

o

'. MokazaHel NONO#EMTENEHEIE
HanpagneHuA Harpysok

F= kH A= CH

F= kH EB= CH HepagHoMEpHO pacnpe aenéHHaa

2 W e - ql = kHiM gz = kHiM
Fo WH D= - f= ] B= (]

F= kH 5= M

[ ik ][ CITHEHA ]

Pucynok 3.3.5 — Jlnanororoe okHO «/[00aBUTEL HATPy3Ky»

B cnyuae pasnomepno-pacnpedenénnoti Harpy3ku BBOAUTCA €€ 3HaueHHe ( B kH/m, a Takxke
paccTosiHMe OT Hauyasa Oajiky (BKJIIOYas KOHCOJIb) JI0 Havyajia AeHCTBUS Harpy3Ku — BelIMYMHA 4
B CM U JUIMHA NPUIOXKEHUS Harpy3ku — BenuuuHa B B cu. lpu nepasnomepno-pacnpeoenénnoui
Harpy3ke He0oOXO0JMMO BBECTH €€ 3HaUeHHE B Hayasie (i U B KOHLE O B k[H/u, a TakkKe 3HAUYCHUS
AuB.

Ha Bknanke Harpyskm nmeercs BO3MOXXKHOCTh YJAJIMTh Ty WM UHYIO Harpysky H3
TEKYLIETO 3acpyiceHust.

CocpenoTodyeHHble Harpy3ku mpu pacuyére Oajllok He mpexycMoTpeHbl. [loaToMy B
JIMaJIOTOBOM OKHE 3Ta IPYIINa Harpy30K He aKTHBHA.

Pacuér Oanok mnpousBogutcs Toiibko Ha Couemarnus 3acpyscenuu. MakcuMaabHOE
konmuectBo Couemanuii - 11. Couemanus GopMHUpYIOTCS MOJIb30BATENEM caMOCTOATeNbHO. [Tpu
3TOM HEOOXOJUMO IIOMHHUTb, YTO pacy€Tbl 1O MEpPBOM W BTOPOH TIpymnmaM HpeneabHbIX
COCTOSIHUI MOTYT BBINOJIHATBCS Ha pasHble Couemanus 3azcpyowcenuti. Kpome Toro, 3HauYeHUs
Harpy3okK B 3aepyoicenusix, U3 KOTopbix coctoaTr Couemanusi 1Jid NIEPBOM M BTOPOU TPy, Kak
npaBuio, pasnuyHbl. [losToMy mnpu BBOJE 3aepyorcenuii 11€1€cO00pa3HO  MPETyCMOTPEThH
OTIENBHO 3aepyoicenuss A TIEPBOM U BTOPON I'PYII MpeesIbHBIX cocTosIHUN. Ecin Heo6xoaum
IpocTOi pacuyér Ha OAHY Harpysky (3aepyowcenue), BCE paBHO HeoO0XoauMo chopMUpOBaThH
Couemanue, KOTOpo€ B JaHHOM ciydae OyJeT HMETb B CBOEM COCTaBe€ TOJIBKO OJIHO
3azpyarcenue.
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®opmupoBanue Couemanuti npousBoaurcs no kHomnke Couemanusi Co3garb ... Ha
Bkiagke Harpyskmu. Ilocne dero nossisiercss okHo CovyeTraHusi 3arpy:keHmii, B KOTOPOM Yxe
HUMEETCs CIIMCOK COPMHUPOBAHHBIX 3aepyocenuti (pUCYHOK 3.3.6).

CoueTaHHA 3arpyHe HHH

HarmeHoEaHHE COYETaHHA
-
CONe. |4 |2

SarpyeHHe Hatiop

L1 Bet nepekpbiTHA BEIHIYaA BeC BankH |
L2 MonesHaa Harpyska 1 AaMTensHan
L3 Bec noael HpaTkoBpeMeHHas

L4 Bec nepekpeithA (2 rp.n.c.) MocToadH.

5 [onezHad 1 (2 rp.n.c.) JAnMTensHan

Koa-T codsTanmi U5 g I [ o ] [ancTMTb Haﬁop]

CoNETaHHE
Fpynna n.c.

COCTaE irp. Z2rp.
ol + 1%

COZ:  + 1% 1+ 1%.2 + 1*%L3
CO3:  + 1%L4 + 1*15

COMHETHTE COMETAHHA

QREEREEEORE
COOORLOOEO

o | [ omen |

Pucynok 3.3.6 — JlmamoroBoe okHo ¢opmupoBauus Couwemarnuii 3acpyaiceruil

Howmepa Couemanuii momxHbel clieoBaTh MO TOPSAKY Oe3 mpormycka HoMmepoB. Couemanuto
MOXeT ObITh TIpucBoeHO HaummeHnoBanme (HeoOs3aTenbHO). BbIOMpas U3 cnucka moodepémaHo
3acpyscenue w TpucBauBas eMy KOX(POHUIMEHT COYETaHWM ;j , MOJb30BaTelb BHauaie
dbopmupyeT mpoMexyTouHbli Habop Oyaymero Couemanus. YOeIUBIIUCH B MPaBUIBLHOCTU
HaOpanHoro u3 3aepyscenuu Couemanus, HeoOxomaumo HaxaTh KHomnky OK. Ilocie uero
tekymee Couemanue nosiBUTCS B oOuiem crucke cpopmupoBanubsix Couemanuti. Eciiu Habop
BBITIOJIHEH HEMPABHIBHO, UMEETCSI BO3MOKHOCTh €r0 OYHCTUTH MO KHOMKE OUYMCTHTH Hadop.
Takxe umeeTcss BO3MOKHOCTD yIanuTh chopmupoBanHble Covemanus 1o KHONKe OYUCTHTH
coyeranusi (ymansercs Bechb CHUCOK cdopmupoBaHHbiXx Couemanutl). 31eCh e B OKHE
Couemanuii He00X0IUMO OTMETUTD, KAKOE COUETAHHE OTHOCHUTCS K pacdéTy Mo MEpBOM rpyre
MpeIebHBIX COCTOSIHUIM, a KaKoe K pacy€Ty 1o BTOpoil rpymme (1o mporubdam).

Ha Bknanke Pacuérnas cxema (JomosinutenbHo) (pucyHok 3.3.7) BBOISTCS IaHHBIC
JU1s pacyéTa MECTHOM HeCyIlel CrocoOHOCTH Ha onopax 1o [3]:
Iupuna onopsl B mm. iMeeTcst BO3MOXKHOCTh OTKa3aThCsS OT BBITIOJTHEHHSI TAHHOTO pacuéra.
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PacuéT banok: C:\Documents and Settings\All Users\Application Data\CFStee \BEAM\BE -8
OfhHE M BER

Ofiupe AaHHee | PacuéTHan cxema | Harpysin | PacHETHAA cxema (JononHHTENLHO)

PacdET MECTHOM HeCyIWeR cnocofHOCTH Ha onopax no nn. 6.1.7, 6.1.11 EC3-1-3

(%) BLINOMHHTE pacHéT LUHpHHE onopk! § | 129 HH

O He BRINOAHATE pac4eT

4 4EkHI

[T T T T T s

3no ‘

BBIATH

Pucynok 3.3.7 — Briranka «Pacuéraas cxema (JlomoaHUTENBHO)

Ha manenu uHCTpyMEHTOB OKHa pacuéra 0ajloK UMEIOTCSI CTaHIapPTHBIE KHOMKH KOMaH/I:
Hogelit pacuér D, 3arpy3uTh JaHHbIE E, CoxpaHUTh JaHHbIE E, CoxpaHUTh TaHHBIE KaK ...
kedl. o 5Tum xHOMKAM BBITONHSIOTCS CTaHJapTHBIE IEHCTBUS C JAHHBIMH MPOEKTa (pacuéra).

3.3.2. BrmonHeHue pacuéra

UTOoOB! BBIMOIHUTH pacyET, HEOOXOAMMO Ha MaHEIH WHCTPYMEHTOB OKHA pacuéra 0anok
BeIOpaTs K. Tlocie dero BBIMONHSETCS PacuéT ¢ BBEASHHBIMH WCXOAHBIMU JaHHBIMH HIIA
3arpy’)keHHbIMU U3 (ailia mnpoekTa AaHHbIMH. [Ipu 3TOM oOcCylIecTBIsSeTCS WHIMKAIUS
BbInoNHEeHUsT pacuéra. [lockonbky B mporpaMme peanu3yloTcs HWTEpallOHHBIE MPOIECCHI,
MHOTJa BKJIIOYAIOIINE HECKOJIBKO YpPOBHEH BIIOXKEHHOCTH, Pacué€T MOXET 3aHSATh HEKOTOpOe
BpeMs.

3.3.3. Metoauka pacuéra 6aok

Omnpenenenre BHYTPEHHUX YCHIMN (M3THOAIOIIMX MOMEHTOB U TOIEPEUHBIX CHII), a
TaKkKe NPOruOOB C YYETOM BO3MOKHOTO HW3MEHEHHS >KEeCTKOCTH MO JJIuHe Oaakd OT
peayLHUpPOBAaHUS CEUEHHI TPOU3BOAMUTCS B MOyJie, peanusytomeM MKD, kak nmoka3ano B 1. 3.2.
[locne dYero BBIMOJHSAIOTCS MPOBEPKU BBEAEHHOTO IMOJb30BATEIEM CEUEHUs. IMPOBEpPKa Ha
MPOYHOCTh MO HOPMAJIbHBIM HaMpsDKEHUSM, MpPOBEpKa HECylled CIOCOOHOCTH Ha CIOBUT U
MPOBEpKa MECTHON Hecyllel crmocoOHOCTH Ha omopax Oanku. JlaHHbIe TPOBEPKU MPOU3BOIATCS
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st Couemanuyi IEPBOM Tpynmbl npeAebHbix coctostHuil. s Couemanuii BTOPOM TPYIIIBI
MIPOU3BOJIUTCS TPOBEPKA IO MPOTUOAM.

3.3.3.1. [IpoBepka MpOYHOCTH IO HOPMAIEHBIM HANPSHKEHUSM

[IpoBepka MPOYHOCTH MO HOPMATILHBIM HAIIPSDKEHHUSIM BBITIOIHACTCS 110 (hopmyIe

|o—max|
— <1, 3.3.1
Ry,

A€ Omax - MAaKCHUMAJIbHOC HOpMaJII)HOC HaprDKeHI/Ie B 621111(6, KOTOpOG OHpG[[GJI?IGTC?[

crenyromuM oopazoM. JJsi KaKI0ro KOHEYHOTO 3JIeMEHTa, Ha KOTOpble pa3duTa Oanka (cM. .
3.2), ompenensiercss M;. ITo M; mwis xaxmoro KO mo [3] Berumcisiercst Wyett i — MUHHUMATbHBIN
peaylUPOBAHHBIA MOMEHT CONPOTHBIICHHS Y((HEKTUBHOTO CEUEHUS OTHOCUTEIBHO ocH X. [lanee
onpenensores o; = Mi | Whest i JUTst Kax10T0 U3 TpEX pacuéTHhIX ceuennii kaxxaoro KJ. Ilocie
9ero Cpeay oj HaXOIUTCS MaKCUMAaJIbHOE 3HAUYCHHUE Omax-

Ry — pacu€THOE CONPOTHUBIIEHUE CTAIH; ). — KOA(PPUIUEHT ycIoBUI pabOThl Ul pacu€TOB Ha
MPOYHOCTb.

3.3.3.2.  IIpoBepka HecymIei ClIOCOOHOCTH HA CABUT

[MpoBepka Hecylleit cnocOOHOCTH Ha CABUT Ha OTIOpaxX MPOU3BOAUTCS 1O popmysie [3]

Vea
<1, 3.3.2
Vb,rd
rme Veg - pacuérHas IoIepedHas CHia, OmpeielsieMas W3 CTaTHYecKoro pacuéra. Ha

MIPOMEKYTOYHBIX OIOpPax MPOBEPKA BBITIOJHACTCS ABAKJbI: Ha MOTCPECYHYIO CHJIy ClIeBa H
CIpaBa OT OIOPBI.

Vb rd— HECYIIIAsi CHOCOOHOCTH TOTIEPEYHOTO CeYeHHs Ha cABUT. Onpenensiercs no m. 6.1.5
[3] mo dhopmyie

Vb,Rd =2 hw tfbv Yes 333
rae hy - BbBICOTA CTCHKH ce4eHHs MPOo(UIs MEKIY CPEAMHHBIMH ILIOCKOCTSIMH IOSCOB; t —
TOJIIKMHA CTeHKH mnpoduis; f,, — KpuTHYecKoe HampsuKeHHE HpHU CIABHUIE, YYMTHIBAIOIIEE
BO3MOJKHYIO ITOTEPIO YCTOWYMBOCTH cTeHkH (Tabi. 6.1 [3]). f,y onpenensiercs B 3aBUCHMOCTH OT
YCIIOBHOH THOKOCTH CTEHKH Ay, KOTOPast OIpeeNseTcsl CIeayomuM oopasom [3]
- mua C-o0Opa3HbIX npoduieit

— Sw |Ry

Aw = 0,346 — |—, 334,a
v t |E

- g Curma-oOpa3HbIX npoduiei

— sq |534Ry
Aw = 0,346 t |k E

3.3.4,0

IJie Sw — BBICOTA CTEHKH MEXY CPETHUMH TOUKaMM 3aKpYTJICHUNH MEXIy CTEHKOH U MOsICOM; Sy
— cymMMapHasi BeicoTa cTeHkr Curma-o0pasHoro npous (¢ y4€ToM UTHHBL YCTYIIOB);
2,13 |21

ke =534+ |=2,
t S4q
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rae ls — MOMEHT HHepUMHM KaXJIOro YCTyla Ha CTeHKe (Kak »3JeMeHTa JKECTKOCTH) C
IIpUJIETaloIle YacTbl0 CTEHKU OTHOCUTENIBHO €r0 LIEHTPAIbHON OCH, MApaJIIEIbHOMN INIOCKOCTH
crenku (1. 6.1.5(2), pucynox 6.5 [3]).

3.3.3.3.  IIpoBepka MecTHOI HeCyIIel CTOCOOHOCTH Ha OTIOPax

[IpoBepka MecTHOM Hecymel CIOCOOHOCTH Ha OMOpax MPOU3BOJIUTCS B COOTBETCTBUU C
1.6.1.7 [3] mo dpopmyite
Fea < Ry ras 3.35
rae Feq — BelMMuYMHA OMOPHOM pEaKIMHU, OIpeAenseMas W3 CTaTHYECKOTOo pacuéra; Ryrd —
HecyIasi CIOCOOHOCTh CTEHKH TPU MECTHOM IIOTEPEYHOM BO3JEHCTBUM, OMpeaessieMas B
3aBUCHMOCTH OT MECTa PACIIOJIOKEHHUS OTIOPHI IO OTHOIICHUIO K TOpIy Oaiku 1mo Gopmynam

s
Ryra = 2k; |88+ 1,1\/%1 t*R, Ve 33.5,a
s
Ry ra = 2kske|13,2 + 2,87\/% tzRy}/C, 3.3.5,6

rie Ks, Kg, K7 — k03ddunmentsi, onpeaesnsemsie o 1m.6.1.7.2(4) [3]; Ss — mupunHa onopel.
B cnyqae Curma-o6pa3HOro ceueHuss COOTBETCTBYIOIIAs HECYIas CiocOOHOCTh Ryrd B
cooTBeTcTBUH C 1. 6.1.7.4 [3] nomHOKaeTcs Ha KOIDGHUIUEHT Kas, BRIYUCISEMBIH IO GopMysie

(6.22) [3].
3.3.3.4. IIposepka o mporudam

[TpoBepka mo mporudam Mpou3BOAUTCS 1O HopMyIIe

fmax < f—”, 3.3.6
Yn

rie fmax - MakcuManbHBIN porud B Ganke ot Couemanus HArpy30K il pacu€ToB MO BTOPOii
IpyIIe NpeleibHbIX COCTOAHUN 0e3 yuéra koddduirenTa HaAEKHOCTU MO OTBETCTBEHHOCTH.
Ecnu B Harpy3kax, mpuMeHsIeMbIX Uil pacu€ra mo mporudam yxe yudTéH KOdPQPHUIUEHT Y, , TO
IpU BBOJIC €ro 3HAYECHHUS B MpoOrpammy ciemyeT npuHsth yn,=1,0; f, — mpeaenbHbIid poruo,
BBOJIUMBII [0JIb30BATEIIEM.

3.3.4. Pesynbrathl pacuéra

Pe3ynbraThl pacuéra MOTYT OBITH MMOKa3aHbl Ha 3KpaHe u/unu nepemansl B Microsoft
Excel nnst nanpHeimeir 06paboTku, HampuMep, nedatu. i 3TOro Ha MaHeNId WHCTPYMEHTOB
OKHa pacuéra 6allok pa3MelieHa KHOIIKa H, no KOTOPOW MOXHO MOCMOTPETh MOJHBIH OTYET, U

far

KHOIIKa " , IO KOTOPOil Ha 3KpaH BBIBOJATCS DMIOPbI YCUIMH, HAPSKEHUH U TPOruOoB.
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3.3.4.1. IIpocmotp Otuéra

ITocMOTpeTh OTYET O BBINOJHEHHBIX Pacdy€rax MOKHO IIEIKHYB Ha KHoONke [lokaszamb
pe3yivmamsl pacuéma E na namemn UHCTpyMeHTOB. llocne yero Ha 3kpaHe MNOSBISAETCS
MH(POPMAIIMOHHOE OKHO C IATHIO BKJIAJKaMH, HA KOTOPBIX IIOKAa3bIBAIOTCS: BBEACHHBIC
MOJIb30BaTENIEM HCXOJHBbIE HaHHbIE (Bkianka OoOwue OaHnHble), TIApAMETPUUYECKUN UYEPTEK
CCYCHUSI C TEOMETPUYCCKHMMH XapaKTEPUCTHKaMU TOJHOro cedeHus (Bkiagka Ceuenue),
uHpopManusg 0 Harpy3Kax (Bkianka Haepysku), pe3yabTaTbl POBEPOUYHBIX Pacu€ToB (BKIIAIKa
IIposepxu) v >mrOpsI (BKIAIKa Iniopsl).

Ha pucynke 3.3.8 nmokazano okHo Pe3ysbTaThl pacuéra c akTUBHOH BKiagkoil Obuwjue
OaHHble.

[{ Pacuér Ganox: PeaynbTatbl pacuéTa

OflHE AFHHBIE |Ceqerme Harpyskn | MpoBepkk || 2niope!
Pacuér Banka B6-8
Cxema
i
)‘\ ®
0 P
l 300 l
t t
CeyeHwe C200x30x20x2,0
MNpouseoguTens: 000 KuHeTHka C-npodune
Pasmepbl CEYEHHA
0Bo3H. HawmeHoBaHWe 3Had4eHwe  Eg. wsm. .'|Y
H BeicoTa 2000 mm I ]
T TonwmuHa 2,00 mm
Ef LupKHa noaca 500 mm X
C LWupuHa otrba 200 mm H =
R Paauyc 3axpyriexus 30 mm " T
5 PaccToaHue mesay npodunamm 00 mm R i .
Bec 1 NOroHHOrS METPa 4ECHAHOMD NpodnaA 10,36 «wr l I l _C
tcoat ToNWKMHE UMHKOBOMD NOKPBITHA 0,040  mm ] Bs | Br I
S
MoTeps YCTOMYMBOCTH GOPMEl CEYEHWA YUTEHE
OBwme gaHHElE
Crane 250TOCT P 52246
Pac4étHoe cn:rn;:lctTl.nﬂ.l'lEHMERy 2350 HH,-"CMZ
HozdduumeHT ycnoewi paboTe 4na pacd4EToB Ha NpoYHOCTE ¥, 100
HKoadduuneHT yonoewil paboTel 4nA pacyéToR Ha YCTORUMBOCTE ¥, 1,00
Ko3GEUUNEHT HEABKHOCTH NO OTBETCTEEHHOCTM Y, 1,00
MpegeneHelii nporud fL 1/1500
WwupuHa cnopel: 120,0 mm
HommeHTapuu
MpoekT 56759-12/14

Pucynoxk 3.3.8 — Briagka «O6nme 1aHHble» okHa Pe3ynpTaToB pacuéra
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Ha pucynke 3.3.9 nokazano okHo Pe3ysibTaThl pacuéra c akTuBHOW BKIaakoi Ceuenue.

| QBLWHE ASHHEIE | Ceqetne |Harpy3|<n || MNpoBeprH || 3nropb||

Pacuét Banka BB-8

CeveHne CZ00x50x20x2,0

TeomeTpHYECKHE XaPaKTEPHUCTHEM MOMHOTO CEYEHHA
OBosH.  HawmeHosaHwe
A Mnowank cedeHns
] MOMEHT MHEPLMW OTHOCUTENBHD OCK X

i PaaMyc MHEPLMW OTHOCWUTENEHE OCK X

] MOMEHT MHEPLMW OTHOCUTENBHD OCK Y

i Pafuyc MHERLMW OTHOCUTENEHD OCKH Y
] MoMEHT MHEPLWMKM NpK CBOBOSHOM KPYYEHMK

| CEKTOPENEHEIN MOMEHT MHEPLMK

W WMOMEHT CONPOTUEAEHMA CEYEHMA OTHOCMTENBHD OCH X

W MOMEHT CONPOTHENEHMA CEYEHMA OTHOCHMTENLHD OCK Y

3HaueHne
12,75
715,46

7155
7,49
63,31
12,66
2,23
0,1626
722738

Eg u3m.
cm?

cM
CcM
cM
cM
cM
CcM
CcM

cM

Pucynoxk 3.3.9 — Bxiagka «Cedenne» okHa Pe3ynpTaToB pacuéra
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Ha pucynke 3.3.10 noka3ano Hauano Bkiagku Haepysku okHa Pe3yabrarbl pacuéra.

PacusT 6anok: Pe3aynbTaThl pacuéTta

OBLLHE AaHHEIE Ceqer—me| Harpyskn |I'I|JDBE|JKM Snropel

Pacuér Banka B6-8

3arpysenne 1
HanmeHoBaHKWe: BeC NEPEKPLITUA BRAKMEA BEC Banku
Tun Harpy3ku:  [ocToAHHaA

L o

I

300

L ﬁfx

|

3HaueHWe 4, 460 kH/m

3arpyseHne 2
HawmeHoBaHwWe: MNonesHaA Harpyska 1
Tun Harpysku:  OauTensHas

¥

PaBHOMERHD PECNPESENEHHEA HarpysSHa

Hauyano

0,0 cm AnwHa 3000 cm

4 43 kHita

300

.
e sl =l N =

1 FEkHma
RS

ﬁ%

|

i sl e
}

3HaYeHWe 1,780 kH/m

¥

PaBEHOMERHD PECNPEnEn&HHan Harpysxa

Havano

HepaBHoMEpPHD pacnpegengHHan Harpyska

0,0 cm AnwHa 3000 cm

3HaueHWe B Hauane 2,120 kH/m 3HaYeHWE B KOHLUE 4,430 kH/m
Hauano 40,0 cm Dnuna 200,00 cm
3arpyxeHune 3
HanmeHoeaHwe: Bec nwged
TN Harpy3sku:  HpaTHoBpEMEHHaA
1, BHin X
}: sl ke Sl ke KQ
| 300 |
+ +

>

Pucynok 3.3.10 — Hauano Bknanku «Harpy3ku» okHa Pe3ynbraroB pacuéra
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Ha pucynke 3.3.11 mnoka3aHo okoH4aHMe BKIaaku Haepysku okxkHa Pe3yabTaThl
pacuéra.

OBWME A3HHEIE Ceqeme| Harpyzen |I'Iposep|<n SNHopE
~
P3BHOMERHC pacnpegenéHHan Harpyska
3Ha4eHue 4,140 kH/m Ha4ano 0,0 cm OnuHa 3000 cm
3arpysedue 5
HaumeHoeaHnwe: MonesHaa 1 (2 rp.n.c.)
Tun HarpyskK:  OAuTensHas
T
3,7 kHima
1,77 kHiw
1 4fkHin X
i sl =l R 7 sl sl A E_>
l 300 l
+ +
PaeHoMeEpHO pacnpegenéHHan Harpyska
IHaYeHHe 1,480 kH/m Hauano 0,0 cm Onuna  300,0 cm
HepaEHOMERHO PECMPEAEnEHHEA HArPpY3Ka
3HadeHuwe B Hayane 1,770 kH/m FHEYEHME B KOHUE 3,700 kH,/m
Hauano 40,0 cm OnuHa 200,0 cm
CovyetaHme 1
HaumeHoBaHwe:
CocTas: CO1:+1%1
No sarpyseHuna Tun Harpysku Hoad-T coueTaHui
1 MocToAHHaA 1
Ipynna NpegentHbls: COCTOAHWA: 1
CouetaHue 2
HaumeHosaHwe:
CocTae: CO2:+ 1%11 +1%12 4 1%13
No sarpy#eHuA  Twn Harpyskn  Ko3¢-T coueTaHmid
1 MocToAHHEA 1
2 AautensHan 1
3 KpaThoBpemMeHHaA 1
pynna NpPegentHblx COCTOAHME: 1
CouetaHue 3
HaumeHoBaHWe:
CocTae: CO3:+ 1%L4 +1%15
Ng sarpy#eHua Tun Harpysku Koad-T coueTaHmi
4 MocToAHHaA 1
5 OnnTensHan 1
Ipynna NpegentHels CoCToAHWIA: 2
v
[ o ]

Pucynok 3.3.11 — Oxonuanue Bkiaaku «Harpysku» okHa Pe3ynbratoB pacuéra

86



T'nasa 3 CFSteel v.3.1

Ha pucynke 3.3.12 noxa3zana Bximagka [Iposepku oxHa Pe3yiabTarbl pacuéra c
aKTUBHOM BKJIaAKOM npoBepok it Couemarnus Ne 2.

PacuéT banok: PezynnTaTbl pacuéta

OBWKHE LaHHEIE | CEUEHHE Harpy3KM| Mposeptm |3nropb|

COLr +1%1 | COZ + 1M1+ 152 +1"3 [CO3 + 14+ 115

Pac4ér Banka B6-8

CoueTaHue 2

MNpoeepka NPOYHOCTA MO HOPMAbHDIM HaMpAKEHNUAM

HanpaxeHua:
| G|
=1
Ry}’c
MaKCMMaNbHOE SHEYEHWE HaNPAKEHMNA L. -17,357 kH/cm?
Pac4ETHOE CONPOTHBNEHWE CTAAW R 2350 HHfCMZ
'y ,
KoaddHUMeHT yCA0BWA paboTel 408 PaCcYeTOE Ha NPOYHOCTE ¥, 1,00
0,739 < 1 OK
Mpoeepka Hecyllei cnocobHocTM Ha casur no n.6.1.5 EC3-1-3
V;
B!
Vo na

Vora = Rulfoute
YCAOBHEA TMBKOCTD CTEHKN a 1,167
L
KPHTHYECHOE HaMPAKEHWE NPW CABHIE f 9,669 kH/cm>

PacuyéTHaa nonepeyHan cuna VE,

15,348 15,433
Hecywaa cnocofHoCTE CEY4EHMA Ha c,u,amr\cfb nd
75,049 75,049
Vea
— 0,205 0,206 OK
Vo ma
MpoeepKa MECTHOI HecywWwei cnocoBHOCTKM Ha onopax no n.6.1.7 EC3-1-3
Feq =Ryga
LupKHa cnopel 5 120,0 mm
1535 < 34,00 OK
15,43 < 34,00 OK

Pucynok 3.3.12 — Bxknanka «IIposepki» okHa Pe3ynbratoB pacuéra

Pe3ynpTaThl MpOBEpKH HeCyledl CHOCOOHOCTH Ha CIBHI, BBINOJIHAEMOW Ha KaKIOH
ornope Oanku, MPUBOAATCS B OJHOM CTPOKE B COOTBETCTBHH C MECTOM PACIIOJIOKEHUEM OINOPHI Ha
Oasnke.

Pe3synpTaThl NpOBEpKM MECTHOM Hecylleil CHocOOHOCTM Ha OmNopax HpPUBOAATCS
IIOCTPOYHO: B NEPBOM CTPOKE — JUIsl KpAHEHN JIEBOM OIOpPBI; BO BTOPOM CTPOKE — Uil BTOPOH
clieBa OMoOpHI (B ciiydyae 0HONPOJIETHOM OaIKK — U1 IPaBOM OMOPSI), U T.J.
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Ha pucynke 3.3.13 nokasana Bkiaaka Iniopsl okHa Pe3yabTaThl pacuéra ¢ akTUBHOU
BKyIaaAKoM smrop st Couemanusi Ne 2.

PacuéT banok: Pe3aynbTaThl pacuéTa

OBlwme AaHHbIE | Cedetke | Harpysww | Mposeprkw | 2MHPEI

Bieifiop arkop COL +1%1 | CO& + 1M1+ 12+ 1M3 |03 + %14 + 145

AedopHaliii 0.0 1,0 20 20m
O | Pt e A SR |

F
BHYTPEHHHE YCHINA

W5 HOSHOLLMIA MOMEHT: |4 Z
M, y M [xHM]

O
HanpR¥eHka
s
D g;\'.’d

12,42

Monepe4Han ckina: Q\' [;\H]

15,343

OUHMCTHTE

-15,433

HopMankHee HANPAXEHHA B BEpXHen NoAce: Tys [KH/c1]

-17.36

Pucynok 3.3.13 — Bknanka «3nropen» okHa Pe3ynbTatoB pacuéra

JlanHas BKJajgKa MpeJHa3HadeHa s (OPMHUPOBAaHUS CIKCKA DIIOP, KOTOpble OymyT
nepenansl B Excel mis nanpheiimneit meyatu. B sieBoil yacTi OKHa HEOOXOAWMO BBIOpATh T
MIOPBI, KOTOPbIC JOJDKHBI ObITh mepenansl B Excel u naxate O0HOBUTH. UTOOBI M3MEHUTH
COCTaB J3II0p, ciIeayeT HaxaTh QYUCTUTh U HaOpaTh HOBBII COCTaB.

B HwxkHell yactu okHa Pe3yabTaThl pacuéra mMeercss KHOIKA (] OpU HaXaTUu
KOTOpOil [aHHbIe, BBIBOAWMBbIE B OKHO Pe3yabTraThl pacuéra, mnepenmarorcs B Excel wu
npoucxoauT ero 3amyck. Ctpykrypa kauru EXxcel cxoxka co crpykrypoit okHa Pe3yabTarsi
pacuéra. Ha pucynkax 3.3.14 ... 3.3.16 mnpuBeZeHbl HEKOTOpBIE CTPAHUIIBI PE3YJILTATOB, TaK

KaK OHH BBITJBIIAT MOCIe pacredatky u3 Excel.
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DENLTA CFsteelv.3.1
c WH#MHHpHHT
Deltaing@mail.ru NoAbz0EITEAR 06.06.2004
Pacuét Ganox
Fac4&r  BankabBE-B
AN
/‘ ®

4
!

20

Ceserve C200x50n20:2,0
MNpoEeogur ent 000 Buheruka G-npodune

Pazmepkl cedeHHA

OBoss. Haumesoeasme IHzdeHMe Eag. maw. Il_Y

H BuwcoTa 200,00 b | I— -l

T TomuuHa 2,00 mm

B. W upna noRca SO0 sm x

C WupuHa oTvba 200 mm H =

R Paguyc 3akpyrAeH1a 30 mm T

5 PacoroaHWe mesay npoduaamu 00 mm R ;
Bec 1 nomHHOND MET D3 ECHHOM NpodHaR 10,36 wkr | I N I c

toew TonuMHE LHHKEDED D NOKPHT HA 0040 mm | Br | Bi |

s

MoTeps YCTOMMHEDCTH (opME CEYEHHA YHTEHS

D BwHe gaHHbE

Crano 250 TOCT P52246

Pacuérhoe conpoTHeneHue R, 23,50 kHfow?

HosdMumrenT yonoEMA paboTh 4R pACHETOE HA NPOMHOCTD ¥, 1,00

Hozdguument yonoeri paboT 4R pAcHETOE HA YOTOWMMEDOID ¥, 1,00

HozddrumenT HaaS+HOOTH NO OTEETCTE BHHOCTH W _ 1,00

MpegencHe A npomb f, 171500

LWupuHa onopol 120,00 s

Hommse HTa puM

Mpoesr 5679-12 /14

Pucynok 3.3.14 — JTucrt «O6mue nanusie» kauru Excel
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AENGTA CFsteelv.3.1
E HH#HHHpHHT
deltzingi@mail.ru Nab3ossTEnE 060623014

PacdéT Ganok

Pac4er  BankaBE-8

Cegerme C200x50m 2020

rE'D‘h'E'I'PM"l ECEHME XapaKT EpHCOTHE H NQNHOMD CeYeHHA

DOBozx.  Hawmenoeasne Inzeenmwe Egwuam.
A MAoWwans CE4EHMHA 12,75 co®
I, I oM BHT MHEPUMM OTHOCHTEALHD OCH X 71546 crr
W, I oM EHT CONPOTHENEHHA CEYEHWA OTHOCHADEHD OCH X 71,55 er?
i Paguyc vHEpPUMM OTHOCHTENDHD C04 X 749 cm
l, M om BHT MHEPUL MM OTHOCHTEAbHD OCH Y 63,21 et
W, I oM BHT CONPOTHENEHWA CEMEHWA OTHOCHT BAbHO oM Y 12,66 cr®
i, Paguyc WHEpPUHMH OTHOCHMTENDHD CoH Y 223 cm
I I oM BHT MHEPUHMH NPH CECOOOHOM K IyHEHHH 01626 et
I CeHTOpaNbHE MOM BHT HHERLMH 722733 eet®

Nuct "Cesenune” Crpanuua 1us 1

Pucynok 3.3.15 — JTucr «Ceuenue» xuuru Excel
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DENLTA CFsteelv.3.1
E HHHHHHPHHT
Celtaing@mail.ru NoALS0 E3TENR 06.06.2004

Pacuér Ganok

Fac4g&r EBanka BE-B

CodeTaHue 2
MpoBepka NPC4H OCTH N0 HOPMETEH bIM H3NPAEHEH HAM
HanprseHua:

|3r-1,:'|1-| -

Ry¥.
M SHCHMENEHOE SHIHEHHE HENPRHEHHI 0., -17,357 kH/o’
Pac4ETHOE CONPOTHENEHHE CTRMM R, 23,50 kH/oe’
Hosfepuumnert yonoeH patoTe oA pECYETOE HE NPOMHOCTD Ve 1,00
g738 = 1 OK

Mposepka Hecywed cnocofHoCTH Hacgeur non.6.1.5 EC3-1-3

Vey ‘1
v:a.-!:r.:' -
Vaea = Ruthau¥e
YCNOEHER TMEHOCTE CTEHKK 3.“. 1167
KpHTHYECHDE HENPRMHEHWE NPW CAEUIE fen 5,669 kH_."l:!.-'.z

Pac4&rHar nonepesHan cina WV

15,348 15,433
Hecywas cnocofHOCTE Ce4eHMA H3 COE MM Wy .y
75,045 75,045
ra
1’_: 0,205 0206 OK
emd

MpoBepHa MECTHON HECYWed cnocobi ocT Ha onopad no n.6.1.7 EC3-1-3
Fra = Ryen

W upHa ocnopwl 5 1200 s
1535 < 2400 OK
1543 = 3400 OK

Nucr "Mpoeepi CO2" Crpanuuya 1us 1

Pucynok 3.3.16 — Jluct «IIpoBepku» mist Coderanus No2 kuuru Excel
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3.3.4.2. TIpocmotp Dmrop
[TocMoTpeTs dmIopsl  KM3ruOAIONIEr0 MOMEHTa, MONEPEYHOM CHJIbl, HOPMAJbHBIX

HaNpsOHKEHUH B KpaWHMX BEPXHHX M KpalHUX HIDKHUX (QuUOpax cedeHus, a TakxKe HporudoB

Oanku MOXXHO IWIENKHYB Ha KHOINKe [lokazamb 3niopbl i

pucynke 3.3.17 mokazan oOmwmii Bux okHa PacyéTt 6ajiok: IMIOPHL.

Ha IaHeNIM MHCTpyMeHTOB. Ha

{8 Pacuér Ganox: INWpbI

CodeTanMe |COZ: + 1¥L1 4+ 1¥12 + 1%.3 v E]

Aediopal9 0,0 1.0 2,0 20 mM

Oy : ' : ' #= .

- ES

BHYTREHHHE YCHIHA

M, Msrufarowed moment: 1 [xHu] *
s %[ M, [KH)
Hanpsserm1a 0,200 2,91 |~
O,

M 0z 0,250 3,59
GR'H

0,300 4,24

0,350 4,88

)

0,450 6,09 »

12,42

MonepeqHan ckna:

Or [xH]
¥ [m]

O [xH]

13,740

15,343

[

0,200

0,250 13,338

0,300 12,936

0,350

12,534

0,400

5433§

0,450 11,620 a4

HOpMANEHEIE HAMPAKEHA B BepxHen noAce: Ty [KHoud]

halll

% ] Oxe [KH/ene]

0,200 4,07 |

0,250 -5,01
0,300 5,93

0,350

6,82

0,400

17,36

0,450 8,51

HOpMANEHEIE HAMPAKEHHA B HHHEN NoAce: Ty [KH o]

% [m] Oxn [KH/cnd)

17,26

alll

0,200
0,250
0,300

0,350

0,400

4,07

5,01

5,93

Pucynox 3.3.17 — O6umit Bug okHa «Pacuét 0anok: Jmops»

Kpowme smtop B JaHHOM OKHE B TaOIMYHON (opMe MOKa3bIBAIOTCS YMCICHHbIE 3HAaUCHUS
BBIOpAHHBIX JJI MPOCMOTpPA BEIMUYUH (M3rMOAIOLINI MOMEHT, MOoNepeyHasi Cujia, HampsKeHHs,
nporuOsl). 3HAYEHHUsT MOMEHTa, MONEPEeYHOW CHIIBI M HANpsOKEHUH BBIBOAATCS C  Yy4ETOM
pa3buenHus OajaKu Ha KOHEYHBIE 37IeMeHTHI (11.3.2) B y371ax U B cepeauHe kaxaoro K. 3nauenus
poru0oOB MOKa3bIBAIOTCS B y3/1ax pazouenus 6amku Ha KO.
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Ha »smropax ykasaHbl MakCHUMaJbHBIE IIOJOKUTEIbHBIE W OTPULIATEIbHBIC 3HAYCHUS
rapaMeTpoB B Ipenenax IpoJiéra. IlocMoTpeTs 3HAa4eHMs, OTIMYAKOUIUECSs OT MAKCUMAJIbHBIX
MO>KHO Pa3HbIMU CIIOCOOAMM: KIMKHYTh JIEBOM KHOIKOW MBIIIN HA JIMHEWKE BBEPXY OKHA B TY
TOUKY, TJIe¢ HE00OXOUMO MOCMOTPETh 3HAUEHUE MapaMeTpa, MO0 BBECTH KOOPAWHATY TOUKH B

e
#= 0,800 ~ M BpenéHuble TakuM 00pa3oM KOOPIHHATHI IIPHUTATHBAIOTCS» K

OKHO BBOjIa
y3iaM pa3zouenwus 6anku Ha KD.
Howmep Couemanust BIOUpaeTCs U3 BBINIAJAMONIETO CIIMCKA. BrIOpaTh SMIOpsI [UIs MOKa3a

MOYKHO Ha ITAHEJN CJIEBA.
Knonkamu | * | n [_ MO>KHO M3MEHSITh MaclITad 31Iop.

Knonku u ['EF] BKJTFOUAIOT/OTKITIOYAIOT 3QJIMBKY OIIOP [BETOM U MITPUXOBKY
COOTBETCTBEHHO. JTHMH JK€ KHOTIKAMH MOYKHO MEHSTh BHUJI JIIOp, NepenaBaeMbix B EXxcel, a
CJIEI0BATEINIBHO, U BBIBOJIMMBIX HA I1€YaTh.

3.4. Pacuyét NnporoHoB NOKPbHITHSA
3.4.1. BBox ma”HHEBIX

Jliis pacuéra MpOTOHOB MOKPBITUS, HEOOXOIMMO B IJIaBHOM MEHIO IPOTpaMMbl BEIOpaTh
nyHKT Konctpyknus, 3arem Ilporon. I[osBisercs okHO pacyéTa IPOTOHOB MOKPBITHSI.

Bxnagka OOmme AaHHBIE OKHAa aHAJOTHMYHA COOTBETCTBYIOMIEH I pacuéra Oaliok
(n.3.3.1).

Ha Bxnaake Pacuérnasi cxema (pucyHok 3.4.1) BBOISATCS CleAyIONINE JaHHBIC:
Cxema. /[ns pacu€ra MpOTOHOB MOKPBITUS PEATM30BAHBI PACUETHBIE CXEMBbI, IPUBEAECHHBIE Ha
pucyske 3.4.2. Pacu€THbIC CXEMBI C MEePEXJIECTAMH PEATM30BaHbI Il POTOHOB C Z-00pa3HbIM
CEUYCHHEM.
JauHbl npoaéroB B cm (B ABYX- M TPEXMPOJIETHBIX HPOrOHAX MPOJIETHI JIOJKHBI OBITH
OJIMHAKOBbIE). 3HAYCHUS JJIMH MPOJIETOB JIOJKHBI JIEKATh B MHTEpBaje oT 2 110 20 m.
JIMMHA KOHCOJIM B cM. 3HAYEHHE JOJDKHO HAXOAUThcs B UHTepBaie oT 30 cm 1o 1/5 miuHbl
MpOoJIETA.
3akpenJieHue u3 mJI0ckocTu. Ha nanHOM naHenn BBOAUTCS KOJUYECTBO 3aKPEIJICHUN HUKHETO
CBOOOJHOTO TOsICa U3 TUIOCKOCTH MPOroHa. [ oqHONPOIETHBIX MPOTOHOB MPEILYCMOTPEHO 10
TPEX 3aKPEIUICHUI BKIIOUMTEIBHO, KOTOPhIE aBTOMATUYECKH PacCHojiararoTcst peryisipHo. s
JIBYX- U TPEXMHPOJETHBIX MPOrOHOB MPEAYCMOTPEHO MAKCUMYM OJHO 3aKpeIUIeHUE, KOTOpOe
pacronaraercs Mo CepeIuHe KakJ0ro MpoJiéTa. 3HAUYCHHE KOJIMYECTBA 3aKPEIUICHUM, paBHOE
HYJII0, 03HAYaeT OTCYTCTBUE 3aKPEIUICHUI HUKHETO I05ICa ITPOroHa.
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Pacuét nporoHoe nokpeitia: C:\Documents and Settings\All Users\Application Data\CFStee \PURLINAITT2-1

CESteel v.3.1

DEHH M ER

Ofilne aaHHbE | PACHETHEA CXEMa |Harpy3|<n PacqéTHaA cxema (JononHKTensHo)

AnkiHa
Cxema ... KoHcons

36K|38I'IJ'IEHMB HZ NNOCKOCTH

MponéT KonkuecTEo  MponopuiK

[ =450 [on

MepexnécT (Haknaaka)

|CI"1 | |CM

CEYEHHE

Z250x1,5
Z-npodwmine OO0 daand

[ B7EkHM
)

450

- & &
& Y
& & [
A F
& FY [
& . A

&9 TEMHEIM LESTOM NOKA3AHE NEPEXNECTE (HAKNAAKM) MPOTOHOE

MpHHATE H OTMEHA ]

O

Pucynok 3.4.2 — Pacu€rHbie cXeMbl IPOrOHOB ITOKPBITHS

Oxna Ilponopyuu ne A61310mcsi peOaKxmupyemviMu U CLyHcam moabKo 07 UHGopMayuu.

Ceuenmue.

Jlisi IPOrOHOB MOKPBITHS NPEIyCMOTpPeHO TpHu Tuma cedeHuit: Z-, C- u Curma-

oOpa3ublii mpodunu. Ykazanus mo BBoAy cedeHus cMm. 1. 1.3. OcobeHHOCTBhIO Z-00pa3HBIX
npoduiielt SBIsSETCS BO3MOKHOCTh HAIMYMS TOSICOB pa3HOW IMIMPUHBL. B mpeaycTaHaBIMBaeMBbIX
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0a3zax cuuTaercs, 4Tto Ooyiee MHUPOKUM SBISETCA BEPXHHM mosic. [t Toro, 4ToOBI MOJIB30BATENb
HMeJ BO3MOKHOCTh BapbUpPOBAaTh MOJIOKEHUEM IOSICOB (IUIMPOKUN IMOSC BBEPXY WM LIUPOKHM
II0SIC BHU3Y) B OKHE BBOJIa CEUEHUI MNpeaycMOTpeHa naHenab Pa3mepbl mosicoB, Ha KOTOpOM
BbIOpaB BapuanT Hao00poT, MOXHO MOMEHSThH NOJ0KEHUE TI0SICOB Ha MPOTUBOIIOJIOKHOE.

Baxxno: Bwixo0 u3 exnadku Pacuémmuasa cxema ocywecmensiemcsi mMoabKO NO KHONKe
Ilpumenume.
Ha Bxiagxe Harpysku (pucyHok 3.4.3) BBOIATCS:

Pacuét nporoHoe nokpeitHa: C:\Documents and Settings\All Users\Application Data\CFStee \PURLINATIN2-1

DO HHE M B
Ofilne aaHHbIE | PacHéTHaA cxema | HArPY3RM | PacuéTHan cxema (lononHkTensHO)
Sarpy¥eHa CO4ETEHHA
LMo, |1 ~ LITHA  [I0CTOAHHAS Harpyzra
- L2 Bec cHera KpaTkoBpeMEHHAR AoBaENTE! W AMMTE:
HaHMEHOBEHHE L3 BeTep(EEepx) HKpaTKOBpPEMEHHEA
L4 Bec NoKpeITHA (pacd, Ha NOALEM, ©
| w | |L5 Bec nokpeTHA (2 rp. N, c.) MocTos
THM HArpY3EH
MocToAHHAA -
AnkTEnEHas
KpaTHoEpEMEHHaA
Croban -
A oBEBHTE ] ’ CKIFOYHTE l “ TIpH HCKNKMEHMK 2aTPYyHEHHA Bre
[ COMETAHHA YWHHHTOH A TCA
Y
0,67 8kHma b
¥ T ¥ T \Ji I 1 T Eﬁ
450 450 ‘
t t

Pucynok 3.4.3 — Brmagka «Harpyskm

3arpy:xenus: [lopsakoBsiii HoOMep 3aepyorcenus; Haumenosanue 3aepyoicenus u Tun nazpysku
3aepyscenus. Homepa 3aepyoswcenuii DOMKHBI CIeI0BaTh MO MOPSAAKY Oe3 MpoIycka HOMEPOB.
KoHnTpons 3a naHHBIM TpeOOBaHKWEM BO3JIaraeTcs Ha MoJb30BaTelNss. MakcUMalbHOE KOJIUYECTBO
3aepyoscenui — 11. HaumenoBanue 3aepyoicenus BbIOMpaeTcs H3 YyXKe MMEIOLUIMXCS B
BBITIQIAIOIIEM CIHCKE, UM BBOJUTCS IMOJIb30BATEIIEM B CTPOKY BBOJIA IO CBOEMY YCMOTPEHHUIO.
Tun Harpy3ku s Kaxaoro 3aepyscenus BblOMpaeTcs u3 cnucka: [loctosHnas, JlnuTenbHad,

Kparkospemennast i Ocobas B cootBetcTBuH ¢ [21]. ITocie BBoaa BceX TPEX MEPEUUCICHHBIX

napameTpoB 3aepyoicenuss He00X0AUMO HaxaTh Jlo0aBUTH U aHHOE 3acpyoicenue 0TOOpa3UTCS
B oOmeMm coucke 3aepyoscenuii. Ilepememiasicb 1O CIUCKY, MOXHO  BH3yalbHO
IIPOKOHTPOJMPOBATh HArpy3KH M KaxXA0oro 3acpyocenus. Takke HMEETCS BO3MOXKHOCTB
Hckaounthb kakoe-mubo 3aepyoicenue N3 CIIUCKA.

Harpyska. B xaxnom 3aepyorcenuu MOXeT ObITh OJIHA PAGHOMEPHO-pACHpeOelénHas Harpy3Ka.
BBox 3HaueHM HArpy30K MPOM3BOIUTCS IO HAXXKaTHUIO COOTBETCTBYIOLIEH KHONKHU J[00aBHUTH,
MOCJIE Yero MOSIBISETCS OKHO BBOJIA 3HAYECHHH Harpy3oK (pUCyHOK 3.4.4).
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JobGapHTb, Harpyaky S|
FPaEHOMERHD pacnpedenéHHan
q=|0,678 | kHfm Yo
g
h= M B= M X
|:| Harpyska HaNpaBsneHa BEEp:
. A B
ii MokazaHo NOA0HHTENEHOE ' ' J
HanpaeneHne HarpyzeM
[ 04 l [ OTMEHA ]

Pucynok 3.4.4 — JluasioroBoe okHO «J[00aBUTh HArpy3Ky»

3HavYeHHEe paBHOMEPHO paclpeeIEHHON Harpy3Ku BBOJUTCS B 1MOJI€ BBoJa = B kH/m.
BaxHo: Bsooumcs snauenue 6epmuKkaibHOU HA2PY3KU
B nmporpamMme npeaycMOTpEeHO NPUIIOKEHHE PAaBHOMEPHO PacHpeneiI€HHON HArpy3Kd IO BCed
JuinHe nporoHa. [lostomy noisig BBojga A = u B = sBnstorcs HeakTUBHBIMU. Ecim Harpyska
HampaBlieHa BBepX (Hampumep, MOAbEMHAs BETpOBas Harpyska), HEOOXOJMMO YCTaHOBUTh
MeTKy B nojie Harpyska HanpaBJjieHa BBepX.
Ha Bxiaaxe Harpy3kmu umeercst BO3SMOXHOCTh Y AQJMTh HAarpy3Ky U3 TEKYIIETro 3azpyorceHus.

Pacuér nporonoB nokpsitus npousBoautcs Ha Couemanus 3azpyscenuti. MakcuMmanbHOe
kosmuecTtBO Covemanuti - 11. Coderanusi GOPMHUPYIOTCS MOJB30BATEIEM caMOCTOSTeNbHO. [Ipu
9TOM HEOOXOJMMO TMOMHHTH, UTO pacu€Thl MO MEPBOM M BTOPOH Tpynmam MpeaebHBIX
COCTOSIHM MOTYT BBINOJHATHCS Ha pasHble Couemanus 3acpyscenuti. KpoMe TOro, 3Ha4YCHUS
HArpy3o0kK B 3aepyoicenusix, U3 KOTOPbIX coctodatr Couemanus AJisi IEPBOM M BTOPOUM TPyNIl, Kak
npaBuiio, pa3nuuHbl. [loaToMy nipu BBOKIE 3aepysicenuti nienecooOpa3Ho 3apaHee MPEeayCMOTPETh
OTAENBHO 3aepyoicenus sl TIEPBOM U BTOPOUM IPYIN NMPEAEIbHBIX cocTosiHUM. Kpome Toro, ecinu
IJIJAHUPYETCS pacdy€T MPOrOHAa Ha MOABEMHYIO HArpys3Ky, PEKOMEHIYeTCs MpeayCMOTPETh
3aepyoicenue ¢ MOHWKEHHOW TMOCTOSIHHOW HAarpy3kod OT Beca KpOBJIM, a Takxke 3azpyowceHue,
MpeicTaBJstoniee coo0i NoIbEMHYIO BETPOBYIO HAIPY3KY.

®opmupoBanne Couemanuti ipousBoauTcss 1o kHonke Couvemanusi Co3path ... Ha
Bkiagke Harpyskm. Ilocne yero nosiisiercs okHo CouyeTaHusi 3arpy:keHMid, B KOTOPOM YKe
HUMEETCS CIMCOK COPMHUPOBAHHBIX 3azpyorcenuti (pucyHok 3.4.5).
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CoueTaHKA 3arpyxe HHA

HaHMEHOESHHE COHETaHHA
COMao. |5 -

SarpyHEeHHE Hafiop

L1 EBec nokpeimiAa  MocToAHHSA

LZ BeccHera HKpaTkoepeMeHHaA

L3 Bertep(eeepx) KpaTKospeMeHHaA

L4 Bec nokpeITHA (facH. Ha NoABEM. COCT.)
LS Bec nokpeimiA (2 rp. N, c.) MocToAHHas
L6 BeTep B TOpel 34aHHA KpaTHKOBDEMeH:

Kosd-T coueTamiil Ut [) o [ = ] ’OHHCTHTbHaﬁDp

COMETaHHE
Mpynna n.c.

CocTae 1rp. Zrp.
COl: + 1*1 + 1%L2

CO2: + L1+ 1%.2 + 0,9%L6
CO3: + 1*.3 + 1*L4

COd4: + 1%L5

DYNCTHTE COHETAHHA

PREEREELOEEE
elejele/olele Clelele;

CICeBklE CHNBl, KH Mo vEMHAA Harpy3Ka
CO Mo, KoHcone  Mponét 1 Mponér 2 Mponét 3 A Mo, CO: |3 “
0 0 0
0,646 0,141 O
3 0 0 0 0 2 a:|0,5  w|bf

“ CICEERIE CHNB! ABNAKITCA CHHMEHILLHMN
’ Lo]4 ] ’ OTHEHA ]

Pucynok 3.4.5 — JlmamoroBoe okHo ¢opmupoBauus Couwemarnuii 3acpyiceruil

Homepa Couemanuii noimkHBI cleoBaTh IO TMOPSAKY Oe3 mporyckoB. BeiOupas u3 crmcka
MOOYepENHO 3acpysceHue W TpuUcBauBas eMy KOA((UUIUEHT couYeTaHUil Y, MOJIb30BaTENb
BHaudaje (GopMHupyeT NPOMEKYTOUHBbI Habop Oymymero Couemanus. 3nech xe Couemanuro
MOXeT ObITh TpucBocHO HaummenoBanme (HeoOs3aTenbHO). YOCAMBIIMCH B TPaBUILHOCTH
HaOpanHoro u3 3aepyscenuu Couemanus, HeoOxonaumo HaxaTh KHomky OK. Ilocie uero
tekymee Couemanue nosiBUTCS B o0mieM cnucke chopmupoBanHblx Couemanuti. Eciu Habop
BBITIOJIHEH HEMPAaBHIBHO, UMEETCSI BO3MOXKHOCTh €0 OYHUCTHTh MO KHONKE O4YMCTHTH Hadop.
Takxe umeeTcss BO3MOKHOCTD yIAanuTh chopmupoBanHble Covemanus 1o KHONke OYUCTHTH
coyeranusi (ymansercs Bechb CHUCOK cdopmupoBaHHblXx Couemanutl). 31eCh e B OKHE
Couemanuii He00X0AUMO OTMETUTD, KAKOE COYETAHHE OTHOCHUTCS K pacd€Ty Mo MEpBOM rpyrie
MIpeiebHBIX COCTOSIHHM, a KaKoe K Pacy€Ty 1Mo BTOpOo# rpymnime (1o mporudam).

IIpn pacuére NPOrOHOB TMOKPHITUS MPEIYCMOTPEHA BO3MOXKHOCTH Y4€Ta OCEBBIX
C)KMMAIOIIMX CHJI, BO3HUKAIOIINX, HAPUMEP, OT BeTpa B Topel 31aHus. s 3Toro Ha maHenu
OceBble cHibl (cM. pUcyHOK 3.4.5) HeoOxoauMo It cooTBeTcTBYytoero Couemanus BBECTU
HEHyJNeBble 3HaueHus ycunuil (B xkH) ams kaxaoro mposiéra mporoHa. B manpHeimeM 3tu
YCUITUSI HETIOCPEICTBEHHO YYaCTBYIOT B BBIYHMCICHMM HANPSHKEHUH M pacuéTe yCTOWMYMBOCTH
cBoboaHOTO HIDKHero mosca (m. 10.1.4.2 [3]).

BaxHo: /lonodcumenvhvie 3HaueHUs 0CeBbIX CUL COOMEEMCMEBYIOM CHCUMAIOUWUM Y CUTUAM

Ha nanenu Iloxbémuast Harpy3ka Beoautcst Homep Couemanusi ¢ TOABEMHON BETPOBOU

Harpy3koil. Ecnu takux Couemanuii HET, B BBINIAJAIOLIEM CITUCKE BBIOMpaeTcs HOJb. B Tekymiem
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pacuére mporoHa MoXKeT ObITb TOJBKO OnHO Couemanue ¢ MOABEMHON Harpyskoil. B ero
cOCTaBe JIOJDKHO OBITh J1Ba 3aepyawcenus: COOCTBEHHBIN BeC KPOBIH (KaK MUHUMYM, BEC IIPOrOHA
U BeC MpOo(UIMPOBAHHOTO HACTHUJIA) M MOABEMHAsA BeTpoBas Harpys3ka. llogbpéMHas BeTpoBas
Harpyska JOJDKHa ObITh OoJibllle Beca KpoBiM. MHaye mpu 3amycke mporpaMMbl Ha cH€T OyneT
BBIBE/ICHO COOOIIEHUE O HEBBINIOJIHEHUH JAaHHOTO YcIoBUs. [Ipu mosiBIeHHH TakoTO COOOLICHHUS
[10JIb30BaTENb JIOJDKEH JIMOO OTKOPPEKTUPOBATh Harpysu, ju0o BblOpaTh «0» B OKHE BBOJA
HOMEpa MOJBEMHOM HArpy3KH OTKa3aBIIMCh TakuM oOpa3oM oT Hammuus CouvemaHnus ¢
MOABEMHOM HArpy3kKoi. 3Jiech K€ BBOJUTCS PAcCTOSTHUE @ OT METU3a KPEIUIEHMsI HacTuia K
nporony 10 crenku nporona (m. 10.1.5.1 (4) [3]). Paccrosinue BBOAUTCS B IOJISIX OT IIUPUHBI
mosica MpoOTOHA U MOKET BapbupoBaThcs B uHTEepBasie 0 < a < 1.
Ha pucynke 3.4.6 npencrasnena Bkiaaka Pacuérnas cxema (JonosHuTEIbHO).

PacuéT nporoHoe nokpbitHa: C:\Documents and Settings\All Users\Application Data\CFStee \PURLIMAIN2-1

DS HH H B
OlWHe AaHHEE | PAcuéTHEA Coema | Harpysww | PacdBTHEA cxema (JononHHTensHo)
KoaddmureHT nosopota C100 (Tatn, 10,3 EC3-1-3) [ BeecTh sHavenve €0 (n.10.1,5.2 EC3-1-3)
Harpyska Hanpagneda sHms 100 |52 w | kHMfM  BTmax |40 | MM D: KH{M
Harpyska HanpasneHa egepx C100: |2,6 | kHmfm b
MONO#EHHE HACTHNA HA NpOroHE MapaMeTpbl HACTHNS MWECTKOCTE NEPEXNECTOR (HAKNAADK]
@ D I 0 e Bt: |55 MM @ ABCONKOTHO MECTKOE CONPAXKEHHE
o 1 K & 8
() LLIMpOKHE Nk Ha NporaHe Bri |1gg L O Kearearian weTrocs KHifpas
Br | |let
3 e | MM
k'
1,67 8kHim =
T " T 5 T 1 T 25
e i PN
450 450 ‘
t t

Pucynok 3.4.6 — Bxmanka «Pacu€rnas cxema (/JlomomHUTENBHO)»

Ha nanenu Ko3a¢ppumuent moBopora Cigp, Ilosio:keHne HacTM/ja Ha NMPOroHe u
IIapaMeTpbl HacTHJIA BBOJSTCS JaHHBIC, HECOOXOAMMBIE ISl BHIUMCICHHS KECTKOCTH YrIOBOU
csizu Cpa (. 10.1.5.2 [3]).

B cootBerctBuu ¢ m. 10.1.5.2(8) npu onpenenenun o61en KECTKOCTU yriaoBoi cBs3u Cp
#EcTkocTh Cp c HE YUUTHIBAETCS.

[Io ymonuanuto 3HaueHue Cpa B MporpaMMe pacCUUTBHIBACTCA IO METOMMKE,
npuBenéunoit B m. 10.1.5.2(5) [3], u mamee ompemensercs Cp Tarke mpeaycMoTpeHa
BO3MOXHOCTh HEMOCPEACTBEHHOTO BBOJA MOIb30BareneM 3HaueHus: Cp Kak 3T0 OTMEYaeTcs B .
10.1.5.2(2) [3]. dus saToro Hamo oTMeTHTh mojie BBecTu 3nayenne Cp (pucyHok 3.4.6) u manee
BBECTH 3HaueHHe oO11e )xécTkocTH yriaoBo# cesisu Cp B kHm/m.

Taxxke Mo yMONYaHHUIO B IporpamMMe MPHHSITO, YTO COMpPSDKEHHE MPOTOHOB B MeECTax
nepexyiécta Ha Oomopax SBISIOTCS aOCONIIOTHO KECTKMMH HA TIOBOPOT. DTO MOKA3aHO Ha MaHeln
Kécrkocrh nmepexsiécToB Ha pucyHke 3.4.6. OqHako nMeeTcs BO3MOXKHOCTh y4€Ta KOHEUHOMH
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yIpyroil kECTKOCTU NEPEXJIECTOB Ha MOBOPOT B IJIOCKOCTU CTEHKM mporoHa (m. 3.4.2). s
BBOJIa HEOOX0IMMO OTMETHTH «KOoHeuHas )kECTKOCThY U BBECTH €€ 3HaYeHue B kHm/pao.

3.4.2. Crarndeckuil pac4éT IpOroHOB

PaccmarpuBarorcs 0HO-, ABYX- U TPEXNPOIETHBIE IPOTOHBI ¢ OJUHAKOBOM BEIIMYMHOMN
poJ€éToB. B 0onHO- M IBYXIPOJETHBIX MPOrOHaX MOTYT OBITH KOHCOJM C OJHOM CTOPOHBI
(pucyHok 3.4.7).

2 4
Y
2 A
| I | / !
re 2 A
| / | / |
2 2 A
B Y B
' 2 2 A

Pucynok 3.4.7 — Pacu€rHple CXeMBI OJTHO-, IBYX- M TPEXTPOIETHBIX MPOTOHOB
0e3 mepexEcToB

Omnpenenenve aepopmManuii ¥ BHYTPEHHUX YCHUIUN B MPOTOHAX BBINOJIHIETCA C
nomotibio MKD (11.3.2).

B mpaktuke cTpouTenbcTBa HEPEAKO IMPOTOHBI MOKPBITHS Pa3MEIIaloTCs MO0 JUIHHE
3/1aHUsl B BUJIC HEMIPEPHIBHBIX HEPa3pEe3HbIX (KBa3WHEPAa3pe3HbIX) IENOYEK, YTO 00ecTieunBaeTCs
nepexyiécTaMi  MPOTOHOB  WJIM  CHCHUANbHBIMM — HakiagkamMu Ha onopax. B CFSteel
MpeyCMOTPEHa BO3MOXKHOCTh IEpexJIECTa Ha Omopax MPOrOHOB Z-00pa3HOTO cedeHus (CM.
pucyHok 3.4.2).

C tem, 4TOOBI CMOJENUPOBATH TAaKOW XapakTep pabOThl B MporpamMe MpeayCMOTPEHBI
BApUAHTHl PACUETHBIX CXEM OJIHO- M JIBYXIIPOJETHBIX MPOTOHOB C 3a/IeJIKaMU Ha OJHOM HIIU
000oMX KOHIIaX. 3a/ielKka MOXKET OBbITh Kak aOCOJIOTHO KECTKOW Ha MOBOPOT, TaK M KOHEYHOU
KECTKOCTH, T.e. ympyro-nmojatiuBoil (pucynok 3.4.8). B mepBom ciydae MOXeT ObITh
CMOJIeIMpPOBaH OECKOHEYHO JUIMHHBIM Hepa3pes3Hoil mporoH. Bo BTopom ciyuae Moaeaupyercs
HEKOTOpas MOJATIMBOCTh NEPEXIECTOB HA OMOpPax.

Yopyras >k€CTKOCTh MPYXKHHBI, paboTarolleil Ha TMOBOPOT, MPEICTaBIsIeT Cco0Oi
u3rubaromuii MOoMeHT M, KOTOPBI COOTBETCTBYET MOBOPOTY YIPYToi 3a1eiKu Ha yroa 6 = 1.

r = %, [xHwm / pan] . (3.4.1)

BBenénHoe nonp3oBaTeneM 3Ha4€HHE JKECTKOCTH yduThIBacTca B Moayie pacuéra MKO
IIPOTrpaMMBI.
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B nm1060M citydae cuurtaeTcs, 4To COCEHHE MPOrOHbl UMEIOT OJIMHAKOBBIE IapaMeTpol. B
MECTax MEPEeXIECTOB YUYUTHIBACTCS ABOMHAS KECTKOCTD IIPOrOHA.

C onHOW CTOpOHBI, JAHHBIA MOJXOJ IO3BOJIIET CMOJEIUPOBATH OOJBIIMHCTBO CXEM
MIPOTOHOB, MPUMEHSAEMBIX Ha MIPAKTUKE, C APYTOi CTOPOHBI, HE AOCOJIIOTHO TOYHO MPECTABISET
HCTUHHOE pACIPEICICHUE IEPEMEIIECHUH, MOMEHTOB M IIOIIEPEYHBIX CHJI B PEAIBHOM
HEPa3pE3HOM IIPOTOHE C MEPEXIECTAMH.

g -1 z )
S T
r
7 - = <)
| A | ! | | b | / l
r r

—
=
-
-
—
=

r

A S SR SR

Pucynok 3.4.8 - PacuérHpie cxemMbl TPOTOHOB C 3aJIeJIKaMU (cJieBa)
W YIPYTO-TIOAATINBEIMH Ha TIOBOPOT CBSA3SIMH (CIIPaBa)

Ha pucynke 3.4.9 npuBenén npumep pacué€ra, MO3BOJSIONIMN OLICHUTh MOTPEHIHOCTD
Takoro nmoxaxona. JlBa JABYXNpONETHBIX TporoHa 3a cuéT mepexinécta oOpa3yroT
YeThIPEXIPONETHBIN TporoH. CumTaeMm, 4TO mepexi€cT alOCONIIOTHO KECTKUN Ha MOBOPOT.
Jlnuna nepexnéera npunsta 0,11, 9To T0BOJIBHO YAacTO BCTPEYACTCS B MPAKTHUYECKUX PEIICHHSIX.
BrinosiHeHO cpaBHEHUE PE3YNIbTATOB MO YETHIPEXMPOJIETHON cxeme (pacuéThl MPOBOIUIHCH 110
[25]) u pe3yabTaroB mo AByXxmpoéTHoii cxeme ¢ 3aaenkoii (CFSteel).
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R
4

4m 4y Odm

3,359

/N

2,591

4m 4m

3,359

/N

/N
~_ 7 @~ 7

2,464 1,034 1,034 2,497
4,192 4,840
3,160 I\ 3,808 ’\
\I \1 e
4,840 5008 4,192
6)
g=2kH/m
04m
4m | 4m —

3,387 (0,8%) 2,460 (5,3%)

/]

1,090 (5%)
4,232 (1%)

™~
N

4,847 (0,1%)

2,485 (0,5%)

3,153 (0,2%)

>~

3,768 (0,9%)

Pucynok 3.4.9 — 3amena 4eThIpEXITPOIETHOTO HEPA3PEIHOTO IIPOTOHA C TIEPEXITECTOM
Ha CpelHEN onope ABYXIPOIETHBIM € 3aIEIKOM:
a) — YeTBIPEXMPONETHBIN MPOroH (ycuius BerauciaeHsl MeTogoM KD mo [25]),
0) — cooTBercTByIOMNIHiA AByxmponéTHbIid poron (CFSteel)

Ha pucynke 3.4.10 mpuBeneHbl pe3ylbTaThl TECTOBOrO pacu€Ta Mo BepuUKaLUU

nporpammbl CFSteel npu ncnonbp30BaHUU OTIOPBI € YIIPYTOil KOHEUHOM KECTKOCTHIO HA TIOBOPOT.
CpaBHEHHeE BBITMOJIHEHO C Pe3y/bTaTaMy aHAIOTHYHBIX pacyéToB 1o [25].
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200
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55
q=2 kH/m r 1
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= 20r3_2
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3,86
/ (3,70) 4,1 %

2,30
3,03

(3.08) (2,36) 3,7 %
1.5% |\

\_//

3,82
(3.97) 3.9%

4,97
(4.93) 0,8 %

r = 4000 kHm/papn

Pucynok 3.4.10 — CormocTaBiieHre pe3yibTaToB pacuéra OqHOIPOIETHOTO MPOTOHA

C OMOpOil ¢ yIpyrol KOHEYHOM KECTKOCTHIO HA MTOBOPOT

(Bepxuwmit pesynprat mo [25]; pesymsrar B ckobkax mo CFSteel)

3.4.3. KoHCTpYKTHBHBIN pacuéT MPOTOHOB

Pacuér mporonoB Bemoanasercss mo EC3-1-3 [3] (Pasgen 10). VYwuureBaercs

IpaBUTALIMOHHAS HATPY3Ka U BOBMOKHOCTh BO3HUKHOBEHHS MOIbEMHOM HArpy3KH OT BETpA.
Cuntaercs, 4TO B YpPOBHE BEpPXHEro Iosica MPOTOH PACKPEIsiEH M3 IUIOCKOCTH

MpOQUINPOBAHHBIM HACTHIJIOM, MPHUKPEIIEHHBIM K TMPOTOHY JOJDKHBIM oOpaszom. Takxke
MoJiaraeTcs, 4TOo OINOPHBbIE 3aKpPEIUICHHsS MPOrOHOB OOECHEeYrBaOT OTCYTCTBHE Ha OIOpe

KpY4€HUA U OOKOBOTO CMCHICHUA IIPOIrOHAa, a TAKKE CMATHUE U IIOTEPIO YCTOﬁqHBOCTH CTCHKH Ha

OIIopax. CkaTHas COCTaBJIAOIIAsA Harpy3ku BOCIPUHHMACTCA JKECTKMM JUCKOM HACTHJa U

nepenaéres yepes3 Onophl MPOroOHOB HA CTPONIIIbHBIC KOHCTPYKIUH [3].
PabGota mporoHa B cootBeTcTBHHU ¢ [3] MOJeIMpyeTCs Kak moka3aHo Ha pucyHke 3.4.11.
YacTuyHOE 3aKperieHue MPOroHa OT MOBOPOTA, CO3/1aBa€MOE COCIUHEHHEM €ro C HACTUIIOM

MOJICTUPYETCs YIIIOBOM YIIPyro# cBs3bio sk&cTKOCThI0 Cp (prucyHok 3.4.12).

6)

b A “:‘:u

I R A

—

Pucynok 3.4.11 — MogenupoBaHue pabOTHI IPOTOHOB:

L

a) - IPY IPaBUTALMOHHON Harpy3ke; 0) - mpu NOABEMHON HArpy3Ke
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—5

|/

Pucynok 3.4.12 — Mogens nporosa, packperiéHHOro U3 IIOCKOCTH HACTHUIIOM,
¢ yrioBo# cBsi3bio Cp, cO37aBaeMOi HACTUIIOM

Hamnpsbkenuss B HIDKHEM TIOSICE BBIYMCIIAIOTCS KaK CyMMa HamNpsDKEHHM OT M3ruda
MIPOrOHa B IUIOCKOCTH CTE€HKH, M M3ruba mosca u3 IwiockocT. IlocrmeaHue BO3HMKAIOT Kak
pe3ynbTaT Kpy4YeHHsS MPOTroHa (B TOM YHCIE YYUTHIBAIOTCS HANPsDKEHUS OT JICTUIaHAIUU
nonepeunoro ceueHust) (pucynok 3.4.13). B coorBerctBuu ¢ m.10.1.2 [3] HwkHHE MOsiC mpu
n3rube u3 MIOCKOCTU NMPOrOHa pacCMaTpUBAaeTCs Kak Oalika, MoJABepyKeHHas NeHCTBUIO0 OOKOBOM
pacrnpenenéHHoN Harpy3ku Oh gd. Benmnunna G0KOBOTO TepeMeIeHusT HIKHETO T0sIca 3aBUCHUT B
ToM umciie oT kEcTkoct Cp. YTIIoBas CBS3b 3aMEHSICTCS SKBUBAJICHTHONH OOKOBOW JTMHEHHOM
yrpyroi cBs3plo kECTKOCThIO K. Ilpu onpenenennn K yduThIBaeTCS NEIJIAHALMS CEUYEHHS.
Hwxuuil mosic mpencraBisercs Kak CXKaTbli CTEpKEHb, IMOJBEPKEHHBINH JEUCTBHUIO OOKOBOIL
pacnpenenéHHOM Harpy3ku (hgd U HEPABHOMEPHO pAacHpeAesiEHHOM OCEBOM Harpy3ku C
pacrpeneiéHHOM O0KOBOM ynpyro# omopoii sxéctkocthio K (pucyHok 3.4.14).

Pucynok 3.4.13 — Ioxnras nedopmanus, pa3aenéHHas Ha IBE YaCTH:
U3rUO B MJIOCKOCTH U KPYYCHHE C JIeTIaHauen

a) 6)

, Lid | |
R S B N N I N N NS BN N N N NN

R

qgh,Ed | / K |

Pucynok 3.4.14 — PacuéTHas cxema HHKHETO T0sca IPY U3ru0e 13 TUIOCKOCTH MPOTOHA!

a) — 3aMeHa yIiIoBOH CBsI3H KECTKOCThI0 Cp Ha GOKOBYIO JIMHEHWHYIO CBSI3b
C 9KBHUBAJIEHTHOW IO JeiicTBUIO )KECTKOCTHIO K;
0) — HIDKHUH TOSIC TPOTOHA, Kak 0ajKa Ha yIpyroM OCHOBaHHUU
(1 OMHONPONETHOrO MPOrOHA NP MOIABEMHON HAarpys3Ke; BO3MOXKHBIE
CKUMAIOIINE YCHIIHSI YCIIOBHO HE TIOKa3aHBbI)
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Pacuér npousBoguTCs 1O JBYM TIpYNIaM MPENCNbHBIX COCTOSHMI: [0 HeCcylen
cniocobHoctH (| rpymma 1. ¢.) u 1o 3kcmyaTannoHHoi npuroaHoctu (I rpymmna . c.).

3.4.3.1. Pacuér no Hecyiel crmocoOHOCTH

[Ipu pacuére 1O Hecymer CrnOCOOHOCTH BBIMOJIHSIOTCS TPOBEPKU BBEIAEHHOTO
IIOJIL30BATCJICM CCUCHUA IMPOroHa Ha MPOYHOCTL IO HOPpMaJIbHBIM HAIPsLKCHUAM, yCTOfIIIHBOCTB
cBOOOTHOTO HMYKHETO M0sICa U3 TUIOCKOCTH IPOTOHA @ TAK)KE HECYIIas CIOCOOHOCTh CEUSHHS Ha
ornopax.

3.4.3.1.1 [IpoBepka NpoYHOCTH MONEPEUHOTO CEUYEHUS [0 HOPMAJIbHBIM
HaTPSHKCHUSIM

HanpsokeHus B BepxHeM Iosice MPOrOHOB B OOIIEM CiIy4ae BBIUMCISIOTCS Ha
COBMECTHOE JIEHCTBHE MIONIEPEYHOI Harpy3KH B INIOCKOCTU CTEHKU M OCEBOM CHIIBI 1O popMyrIam
(pucynku 3.4.15, 3.4.16):

U1 Touek 1 u 2

ac N (3.4.2, a)
012 = — - ’ 4.2, a
12 Wiizerr  Aesr

i ToukH 0 (Tosbko Z-00pa3Hoe ceueHue)
M, N
Og = — W a1 (3.4.2,0)
x0ef f eff
rae My — u3rubaronuii MOMEHT B TIJIOCKOCTH CTEHKHM MPOTOHa (OMpeaemsieTcss OT Harpys3ku (,
JEHCTBYIOIIEH TapaJyie]IbHO CTEHKE, KaK yKa3aHO B 1. 3.4.2); Wyizett 1 Wyoetf — peIylIIpOBaHHBIC

(WM TOJHBIE) MOMEHTBHI CONPOTHUBIIEHUS CEUYEHHs Ui COOTBETCTBYIOIIMX TOYEK (B MecTax

nepexyécra Z-o0pa3HbIX MPOTOHOB YUWUTHIBACTCS JBOMHONW MOMEHT COMPOTHBIICHUS CEUEHUs
(mosmmaoro mmu sddektuBHOoro); N — oceBas CKMUMarolas CuUja B COOTBETCTBYIOIIEM IPOJIETE
nporoHa (BBoAUTCS moJib3oBareneM (cM. m. 3.4.1), MoxeT ObITh pa3iuyHa B 3aBUCHMOCTH OT
nponéra, kH; Aet — perylurpoBaHHas (WM MOJIHAS) MJIOLIAAb MOTIEPEYHOT0 ceueHus (B MecTax
nepexyiécra yYuThIBaeTCs JBOMHAS IUIOMAAb CEYEHHS (ITOJTHOTO WK A(PHEKTUBHOTO).
HanpsiokeHus B HUOKHEM 1Osice TPOTOHOB B O0ILIEM CiTy4ae BBIYUCIISIOTCS HA COBMECTHOE
NeicTBHE MOIepeyHo Harpy3ku (], oceBod cuibl N ¢ yu€rom OokoBoro msrumba mosica OT
Harpy3ku Onhed (. 3.4.3) B 3aBUCHUMOCTH OT Me€CTa PacrojioxeHus paccmarpuBaemoro KD mo
dopmynam (pucynku 3.4.15, 3.4.16):
IUIA TOYKHA 3

M N M
oottt N My (3.4.3, 0
wseff  Aerr Wrsy

IUTSL TOYKH 4
M, N Mgy, pa

o, = - + ) 3.43,6
Y Waaerr  Aerr - Wray ( )

JUIS TOUKH 5 (TONbKO Z-00pa3Hoe ceueHue)

M N M
05 = —— — —— + LE0 (3.4.3, 8)
Wiserr  Aerr Wrsy
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rae Wyszett , Wyaett 1 Wysetf— pe1yliupoBaHHbI€ (MM MTOJTHBIE) MOMEHTBI COTIPOTUBJICHUSI CEUCHUS
JUI COOTBETCTBYIOIIMX TOYEK (B MecTax mepexiiécta Z-oOpa3HbIX IPOrOHOB YYUTHIBAETCS
JBOMHOI MOMEHT COIIPOTHUBIIEHUS cedeHUsl (IOIHOTO Wi 3¢ ¢eKTuBHOr0); My — n3rubaromuit
MOMEHT B HIKHEM I0Ac€ OT OOKOBOM Harpy3sku Oned ; Wmy , Wiy u Wiy — MOMEHTSHI
CONPOTHUBIICHUSI CEUYECHHUS TIOJHOTO HIDKHETO TI0sica C TIPUMBIKAIOUNICH YacThlO CTEHKHU
OTHOCHUTEJILHO €r0 COOCTBEHHOH LIEHTPaJIbHOM OCH, MapajljIeIbHON IJIOCKOCTU CTEHKU MPOTOHA
(mns Z- u C-00pa3HOTO CeueHUs BBICOTA MPHUMBIKAIOLIEH YacTH CTEHKH, YYUTHIBAEMOU IpH
BerauciieHnn Wy, paBHa 1/5 e€ Beicotsl, msi Curma-oOpasHoro cedenusi — 1/6; B mectax
nepexiécra Z-o0pa3HbIX MPOTOHOB YYUTHIBAECTCS CyMMAapHBI MOMEHT COTIPOTHBIICHUS CEUCHUS
Y3KOTO M IIMUPOKOTO MOSICOB).

IIpaBuiio 3HakoB: [lonooicumenvroe Hanpaenenue OO0KO80U Ha2py3Ku Ohgd HOKA3AHO HA

pucynke 3.4.15. Hzeubarowuii momenm My g nonosicumenen, eciu pacmseusaem uacme nosca,
NPUMBIKAIOWYIO K CIEHKe.
bokoBast Harpy3ka Oned Ha HWKHUI 10sic puHUMaeTcs paBHoi (. 10.1.4.1 [3])
qned = knq - (3.4.4)
Jlns Z-00pa3HOro Cce4eHHs MPOTrOHa MpHU TI'paBUTAIMOHHOW Harpyske (pucyHnok 3.4.17, a)
k03 durment ky onpenensercs:
- JUISI CHMMETpHYHOTO ceueHwus (pucyHok 3.4.18, a)

2
_htw2+2cb—2%§)

_ (3.4.5,a)
n 41, ’
- JUTS HECUMMETPHUYHOTO ceueHus (pucyHok 3.4.18, 0)
Ly gs
==.— 3.4.5,6
kh. Ix h ( > )

Jlnst Z-00pa3Horo ceyeHus MpH moabEMHON Harpyske (pucyHok 3.4.17, 6) koaduiment
Ky ompenensercs:
- U1 CHMMETPUYHOTO ce4eHHs (pucyHoK 3.4.18, a)

2
_ht®2+26b—2%#) a

_ _a (3.4.6,a)
kn 41, %
- U1 HECUMMETPUYHOTO ce4eHUs (pucyHOK 3.4.18, 0)
Ly gs a
ky = K Bl (3.4.6,0)

Jlnst C- u Curma-o0pa3HOro ceveHusl MPOroHa MPU rPaBUTAMOHHON Harpyske koddduimeHt Ky
OTIpeeNsieTcs:

Ly gs e
=X g5, - 3.4.7
k, I, P (3.4.7)
IIpU IEUCTBUHU ITOIbEMHONU HArpy3KU
Ixy Is f
= .2 _ L 3.4.8
kn I, h h (3:4.8)

Pacu€rHblii n3rubaroniuii MOMEHT U3 IIIOCKOCTH NMporoHa My gq, JeHcTByrOLMI B HOsICE,
omnpenensiercs mo popmyie (. 10.1.4.1(5) [3])
Mfy,Ed = kR Mofy . (3.4.9)
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Pucynok 3.4.15 — BeluncneHue HanpsKeHUH Opyu FPaBUTALIMOHHOM HArpy3Ke:

a) — 3arpy’kKeHre BepTUKaIIbHON HAarpy3KoHd U 3mopa MOMeHTOB My; 0) — amropa oceBbIx cui N;
B) — 3arpy’kKeHHe HIKHETO 1osica OOKOBOI Harpy3Kkoi u 3mopa MOMEHTOB My gq B 1osCE;
I') — HaIpsDKEHUSI B CEYCHUSAX MporoHa Z- u Curma-o0pa3HOro cedeHus; 1) — pacuérHas cxema,
3arpyKeHHe U 3I0pa U3rH0aomuX MOMEHTOB My gq B HIDKHEM HOsice IPU ero 60KOBOM
3aKpEIUICHNH B CEpPEeaNHE KAXKIOro mposéra
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Pucynok 3.4.16 — Beruuciienue HarpspKeHUH PU MOXBEMHOM HarpysKe:

a) — 3arpy’keHre BepTUKaIIbHOW HATPy3KOH U 3ITIopa MOMEHTOB My; 0)

— 3Mropa oceBBIX cuil N;
B) — 3arpy>eHHe HIDKHETO 110sica OOKOBOW HAarpy3Koi U 3Mopa MOMEHTOB My gq B TIOsICE;

I') — HalpsDKEHUSI B CEYCHUSX MporoHa Z- u Curma-o0pa3HOro ce4eHus; 1) — pacu€THas cxema

3arpy>x€Hue 1 sIropa I/I3I‘I/I6aIOI]_[I/IX MOMCHTOB Mfnyd B HUZKHEM I105CEC IIPU €ro OOKOBOM

3aKPCIIJICHUH B CECPCANHEC KAXKIO0T O nponéTa
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Moty — msrubaromuii MOMEHT B HIDKHEM IOsiCeé M3 IUIOCKOCTH mporoHa. Ompenensercs IO
METOAMKE M. 3.2 ¢ yd4yéTOM JIONOJHUTENBHBIX IIAPHUPHO-NOJABWKHBIX ONOpP B MecCTax
3aKperUIeHUs] HIDKHEro Tosica U3 IUIOCKOCTH mporoHa. IlomepednsiM cedeHrneM OajKu Mpu ero
OTIPE/ICIICHUH SIBJIACTCSl TIOJIHOE CEUEHHE IMOosica C TMPHUMBIKAIONICH YacThl0 CTEHKU. M3rud
IIPOUCXOIUT OTHOCHUTENIBHO OCHU I05ICa, NapajuIeIbHON INIOCKOCTH CTEHKH IPOrOHa, 0T OOKOBOM
Harpy3ku Qngeq 0e3 yu€ra ynpyroit onops! K.

a) q 6) Tq
o Lo
iE

[ (I

Pucynok 3.4.17 — 3arpy>xeHue mMporoHoB:
a) — TPaBUTALIMOHHOI Harpy3Koii; 0) - moabEMHOM HArpy3KOM

E
u.n. )

Pucynok 3.4.18 — Pa3Mepbl ceUeHUI TPOrOHOB:

a) — CHMMeTpHIHOEe Z-00pa3Hoe CEUCHHE;
0) — HecummerpuuHoe Z- C- u Curma-o0pa3Hoe ceueHus

[TompaBounbiii ko3 duIHeHT Kgr, YUIUTHIBAIOMUI aekicTBUHE ympyroid omopel K, mis
XapaKTepHBIX TOYEK MporoHa ompeaensiercs mo tabmuue 10.1 [3]. 3nauenne xkospduimenta R
pu 3ToM onpeaeisercs mo gopmysae (. 10.1.4.1(7) [3])

KL%

R = m (3.4.10)
rae La — paccrosiHue MexIy pacKpeIUIeHHsMHU HUXKHErO Iosica M3 IJIOCKOCTH HporoHa; ly —
MOMEHT MHEPIUH MOMEPEYHOr0 CEUEHUS M0sica OTHOCUTEIBHO LIEHTPAIbHOM OCH, apauIeIbHOMI
IJIOCKOCTH CTEHKH MPOTOHA.

IMpomexyrounsie 3HaueHus Kp (mis KD, pacmoiokeHHBIX  MEXAy XapaKTepPHBIMU
TOYKaMH, yka3zanHeIMU B Tabuie 10.1 [3]) onpeaenstorest myTéM JTHHEHHON HHTEPIIOJIALIMH.

B cootBerctBum ¢ n.10.1.5.1[3] ynpyras xécTtkocTb 00KOBOI cBsizu K ompenensercs no
bopmyne

1 41 -v)h*(hg+a) I

K~ E TG
rie hyg — pa3BépHyTas BHICOTA CTCHKU CEYCHUS; d — PACCTOSIHUE OT TNIOCKOCTH CTEHKH CEYCHUS
710 METH3a, IPUKPEIUIAIOIEro PO GHINPOBAHHbIM HACTUI K POTOHY. 3HAaYEHUE d BBOJUTCS

(3.4.11)
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MOJIb30BATENIEM H MOYKET IPUHUMATS JIF000E 3HAYCHHE B MIPeieax MUPUHBI rosica. [1o
YMOJYAaHUIO MPUHATO KPEIUICHHUE B CEPEIMHE ITUPUHEI MO5ICa.
O6mas x€ctkocTh yrioBoi ceszu Cp ompenensiercs B coorBerctBuu ¢ m.10.1.5.3 [3] ¢
yuérom 1m.10.1.5.3(8)
1
1/Cp
rae Cpa — )KECTKOCTH YTIIOBOU CBSI3H, cO3/[aBaecMasi COCTUHEHUEM MEX Iy HACTHIIOM H ITPOTOHOM.

Cp (3.4.12)

Ornpenensercs B IPEANOIOKEHNUH, YTO KPEIJICHUE HACTHIIA K TIPOTOHY PacrojiaraeTcs B
Cepe/IMHe MUPUHBI MOJIKK MPoroHa, mo gopmyie (10.17 [3])
Cp,a = Crookpakikprkakpr (3.4.13)
rie Cioo — k03 duitneHT moBopoTa, onpeaensemMsiii o Tadnuie 10.3 [3] mosaras, 4To MporoH u
PO (GUITMPOBAHHBIN HACTHIT HETIOCPEJACTBEHHO COMPHUKACAIOTCS IPYT C APYTOM; Kpa, Ki, Kbr, Ka, Kot
— ko3¢ durmentsl, onpenensemsie mo m. 10.1.5.2(5) [3].
Kpome Bwruncinenus 3HadeHUs Cpa TOJB30BATENIO TMPEAOCTABISAETCS BO3MOXKHOCTH
HETIOCPEACTBEHHO BBECTU €r0 3HAYE€HHE B mporpammy (1. 3.4.1).
3HavYeHUS] HANPSOKCHUH BBIYUCISIIOTCA B TpEX TOukax (Haudaje, CepelMHE W KOHIIC)
kaxgoro K3, Ha kotopsle pa3out mnporoH (m. 3.2). OHM MoOryr OBITh MNPOCMOTPEHBI
moJsib30BaTeaeM 1o myHKTy MeHio Ilokaszars smiopbl (. 3.4.4.2). Bo3MokeH MpOCMOTP
HaIpsDKEHU B BEPXHEM W HUKHEM II0SICE€ MPOTOHA TOJIBKO OT HM3ruba B TJIOCKOCTH CTEHKH,
HaIpsDKEHUW TOJBKO OT OCEBOTO CXKAaTHs MPOrOHA M HANPSDKEHUH OT CyMMAapHOIO JEHCTBHS
n3rrba B IIIOCKOCTH CTEHKH, OCEBOTO CXKATHs M OOKOBOTO M3rn0a CBOOOTHOTO HMYKHETO Tosica.
Taxxke omnpenensioTcss MakcUMajbHble (IO MOMYNIO) HANpsSOKEHUS B MPOTOHE U
BBITIOJTHSIETCS POBEPKA MPOYHOCTH M0 HOPMaIbHBIM HanpsukeHusM B opme (1. 3.4.4.1)
M <1 (3.4.14)
Ryye

3.4.3.1.2. [IpoBepka ycTOMYHUBOCTH CBOOOTHOTO HUKHETO TOsica

B Mecrax, rie cBOOOHBIN HIDKHUN TOSC CKAT, BBITOIHIETCS IPOBEPKA €ro
YCTOWYHMBOCTH U3 IUIOCKOCTH TPOroHa no popmysie [3]

1 M, N Mg, gq
—. + +—2< Ry, (3.4.15)
XLT erff Aeff ny 7

rae y.1 — K03(hGHUIHUEHT YCTONYUBOCTH [Tl HIXKHETO MOosica, OTpeessaeMblit mo 1. 6.3.2.3 [24]
1Sl KpUBOM ycroituuBocTr b ¢ a1 = 0,34, Aro=0,4np=0,75.
YuuThIBaeTCS Kak rpaBUTAMOHHAS HArpy3Ka, TaK U MOIbEMHAS (€CIIU UMEETCS).

YcioBHas THOKOCTD Ag,, ONPENETAETCs 10 hopmyiie

11 E
Ty == 2 |—, (3.4.16)
T ify Ry
rae ify — paaunyC HHCPUOUH TIOJIHOI'O CCYUCHUA TI1051Ca C HpI/IMLIKaIOIJ_Ieﬁ YaCThKO CTCHKHU

OTHOCHUTEIILHO €r0 LIEHTPATBLHON OCH, MapaljieIbHOM MIIOCKOCTH CTEHKH MPOTOHA.
3HaueHHe MOMEHTa CONPOTHUBJICHHS CEUCHUS HIKHEro cBoboxHoro mosica Wy B (3.4.15)
ananornyHo [23, 26] npuaumaercs Wy = min (Wys, Wiya)).

109



I'nasa 3 CFSteel v.3.1

Pacuérnas nnmmHa ly cBoGoaHOTO HIDKHErO mosica onpexaensercs no meroauke 1. 10.1.4.2(3)-(7)
¢ yuérom tabmuubl 10.2 [3]. Tlpu peiicTBUM NOABEMHON HArpy3Kd KOTJa PAcKPEIUICHUS HE
npuMeHstoTcest B cootBeTcTBHU € 11.10.1.4.2(6) [3] lyy Beruncnsercs mo ¢opmyne (10.10 a) [3];
NpY HATMYUK PACKPEIUICHUH MPUMEHSETCS ajJbTePHATUBHAS METOAMKA BBIYMCICHHUS PACUETHOM
bl o popmyste (10.9) [3] B coueranuu ¢ Tabmureit 10.2 b [3].

Jlns cimydaeB, KOr[a MpHU TPAaBUTAIMOHHOW HArpy3ke MpOBEPSACTCS YCTOWYHMBOCTH
CBOOOJIHOTO HW)KHETO T0siCa Y CPEIHHX ONOp C HAIUYUEM IEpeXJECTOB, MPOU3BOIATCS JBE
MIPOBEPKU: JIJIsl CCYCHUS HA OTIOPE U JJIsl CEYCHUS Y TPAHMIIBI MIEPEXJIECTa ¢ COOTBETCTBYIOIIMMHU
yewusimu. B Pezynibmamax npuBOAUTCS OJHO (MaKCMMAaIbHOE M3 JIBYX) 3HAYCHHUE JICBOM YacTH
dopmyer (3.4.15).

B cxemax ¢ KOHCOJIBIO TIPOBEPSIETCS] YCTOWYMBOCTh HIYKHETO CBOOOIHOTO TI0sica KOHCOJTH
IIpU TpaBUTALMOHHOM Harpyske. IIpum sTOM pacu€rHas UIMHA NPUHUMAETCS PAaBHOW JUIMHE
KOHCOJIM (TIpeanojaraercsi, 4To Ha KOHIIE KOHCOJIM TPOTOH 3aKpeIuiéH U3 IUIOCKOCTH). B
Pe3ynomamax pacuéma naHHas TIpoBepKa TOKA3bIBACTCS Ha IMEPBOM MeCTe. 3aTeM CIIeAyeT
pe3ysibTaT MPOBEPKU YCTOMUYMBOCTH HMXKHETO IMOsica CIpaBa OT JIeBOH omopsel. Jlanee cieBa oT
BTOPOH OTOPBI, Jajiee ClipaBa OT BTOPOH OMOPEI, U T.JI.

3.4.3.1.3. [IpoBepka Hecymieil cIOCOOHOCTH CeYeHHsI MPOrOHA Ha OMOpax

[TpoBepka Hecyiel CrOCOOHOCTH IMONIEPEYHOTO CEYSHHS TPOTOHA HA CABUT HA OMOpPax U
BOJM3H OTOP B MECTe OOpbhIBa MepexiecTa (TOMBKO JUIsl pacYETHBIX CXeM C TepexiuécraMu u Z-
00pa3HBIM ceueHHUEM ) TTPOU3BOAMUTCS 110 (hopmyrie

Ved
Vb,ra
rae Veq—pacuéTHas monepeyHas cuja Ha orope (Wiu B MecTe oOphiBa nepexiécra), xH.
Hecymiast cnocoOHOCTB ToniepeyHoro cedeHus Vp rg OnpeaesieTcs mo Gopmyiie
Vord = .hW Uy Yo (3.4.18)
sin ¢

rae hy — BbICOTa CTEHKH MPO(UIIS MKy CPEIHUMHU TIOCKOCTSAMHU TOSICOB, ¢P — YTOJl HAaKJIOHA

<1, (3.4.17)

CTEHKH OTHOCUTeJbHO moscoB (¢ = 90°); foy — KpuTudeckoe HampsykeHHE NPH CIBUTE, C
y4ETOM BO3MOXKHOCTH MOTEPU YCTOWYMBOCTH CTEHKU — ompenensiercs mo tabmune 6.1 [3]; y. —
ko3 duimeHT ycaoBuid paboThI 1J1s1 pacu€TOB HA TPOYHOCTH (BBOJAUTCS TOJB30BATEIIEM ).
YcnoBHasi THOKOCTh CTEHKH, TIPU 3TOM, OTIPENIEISCTCS CISIYIOIUM 00pa3oMm:

- s creHoK Z- u C-00pasHbIx npoduiiei

— S R

1, =0346—~. |2, (3.4.19,3)
t JE

1€ Sy — BBICOTA CTCHKHU MCXKAY CPEAHUMU TOUKAMU SaprrJ'IeHI/Iﬁ MCKAY CTEHKOH 1 ITOSICOM.

- 7151 cteHok Curma-o0pas3HbIx npoduiei

_ s [534R,
— e, |22y 3.4.19,0
Aw = 0,346 . K E ( )
2,121,
k, =534+ |22,
t S4q
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rae ls — MOMEHT MHepIMU KaXKIOTO YCTyIa Ha CTeHKe (Kak pedpa KECTKOCTH) ¢ MpuiIeraroiei
YaCThI0 CTEHKH OTHOCHTEIILHO €ro IEHTPaIbHOM OCH, MapaulebHON IIOCKOCTH CTEHKH
(pucyHok 6.5 [3]); Sy — cymMMapHasi BBICOTa CTCHKH € Y4ETOM yCTYIIOB.

Ha omopax, rjae umeercst MepexyiecT, YUUTHIBAETCS YABOCHHAs HECyIIas CIIOCOOHOCTh
MOTIEPEYHOTO CEUYCHUSL.

Jlnst ceuenwii, B KOTOpBIX Veg/ Vhrd > 0,5 B coorBercTBuu ¢ 1. 6.1.10 [3] mpousBoautcs
IPOBEpPKa IPOYHOCTH CEYEHHS HA COBMECTHOE JCHCTBHE OCEBOW CHIIBI (€CIIM HMMEETCs),
M3rubaroIero MOMEHTa M TIOIEPEYHOM CHITBI IO (hopMyJIe

N M, M pa 2Vpg 2
+ +11—- d . -1 Y. <1, 3.4.20
Nra = Myra Myira) \Vw,ra /¥e ( )

riae Nrg — Hecymasi ciocoOHOCTD IONIEPEYHOro cedeHus pu oceBoM CKaTHH: Nrd = Aett Ry (Aet
— penylupoBaHHas IIomaab 3Q(GEKTHBHOTO MOTIEPEYHOTO CEUCHUS MTPH YCIOBUU PABHOMEPHOTO
CKaTUsl CEYEHHs HalpsDKeHHeM, paBHbIM Ry; B Mecrax mepexsécra Z-oOpa3HbIX IPOTOHOB
YUUTBIBaeTCS yIBOCHHAS Actr); Myrd — HECyIIasi CIOCOOHOCTh MOTIEPEYHOTO CeYCHHs Ha W3rHO:
Myrd = Weriry Ry (Wefry — MHHUMAaIBHBIA pEIyIMPOBAHHBIA MOMEHT COIPOTHUBIICHUS
3G (EKTHBHOTO CEUEHUS OTHOCHUTEIBHO OCH X TIPU YCIIOBHM MaKCUMAIBHOTO HAIPSHKCHHS B
cedeHnH, paBHOTO Ry; B MecTax mepexnécta Z-o0pa3HBIX NMPOTOHOB YYUTHIBAETCS yBOCHHBIH
Weiry); Mtrd — Hecymiasi CiocoOHOCTh NPH H3THOE CEYCHUsI, COCTOSIIEr0 TOJHKO U3 IOSICOB:
Mird = Wi Ry (Wi - MOMEHT CONpPOTHBIICHHSI CEYEHHs, KOTOPOE COCTOHMT M3 JBYX IOJHBIX
H0sICOB); Mpird — HECyIasi CHOCOOHOCTB MOTIEPeYHOTro cedeHust Ha U3ru0 Myird = Wert Ry (Werr —
MUHUMAJIBHBIA ~ PEIYyIIUPOBAHHBIA ~ MOMEHT  CONPOTHBICHHS S()(OEKTHBHOTO  CEUCHHS
OTHOCHUTENILHO OCH X, BBIYUCIICHHBIM TMPH JEHCTBYIONIEM B JaHHOM CEUYCHHH H3rHOAroIeM
MomeHTe My; B MecTax mepexiécra Z-o0pa3HbIX IMPOTOHOB yUUThIBacTCs yaABOCHHBIN Wet); Vi Rrd
— HecyIIast CloCOOHOCTh CTEHKH Ha CABUT: Vi rd = hy t foy.

3.4.3.2. Pacuér mo 3KcruryaTalimOHHOM MPUTOTHOCTH

Pacuér 1o sKkcruryaTalfuOHHOM MPHUTOTHOCTH BBIMIOJHAETCS B JopMe MPOBEPKH MPOTHOOB
o dhopmysie
N

Jmax £ (3.4.21)
Yn

riae fmax — MakcuManbHBIi IPOTHO B MIIOCKOCTH CTEHKH mporoHa ot Couemarutl Harpy30K JUIs
pacu€ToB M0 BTOPOM TpyIIE MPeAeIbHBIX COCTOSHUI 0e3 yuéra ko3 duiuenTa HagéKHOCTH IO
OTBETCTBEHHOCTHU. Ecii B Harpy3kax, NMPUMEHSEMBIX sl pacyéra 1o nporudam yxe ydTeéH
K03 (HUIMEHT y, , TO MPH BBOJE €ro 3Ha4YeHUs B mporpammy cieayer npuHaTh yn=1,0 (fmax
BBIYHCIISIETCS. METOJIOM KOHEUHBIX 3JIEMEHTOB C YYETOM peayiupoBanus ceuenuit KO (nm. 3.2 u
3.4.2); f,— npenenpHbIil MPOrud, BBOIUMBIN II0JIH30BATEIEM.

3.4.4. PesynbraThl pacuéra

Pesynprarhl pacyéra MporoHOB MOTYT OBITh IOKa3aHbl HAa dKpaHe H/UIH IMepeIaHbl B
Microsoft Excel mns manpHeiimieit oOpaGoTku, Hampumep, nedatd. [lisi 3TOro Ha HaHETH

HHCTPYMCHTOB TI'JIaBHOT'O OKHa pacqéTa ITPOTOHOB Pa3sMCIICHAa KHOIIKa E', 1o KOTOpOfI MOXXHO

fr

MIOCMOTPETH MOJIHBIM OTUET, U KHONKA ' , IO KOTOPOM Ha 3KpaH BBIBOAATCS OMIOPHI YCHIINH,

HaNpsHKEeHUH U MPOrudoB.
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3.4.4.1. TIIpocmotp Otuéra

ITocMOTpeTh OTYET O BBINOJHEHHBIX Pacdy€rax MOKHO IIEIKHYB Ha KHOIKe [lokaszamb
pesynrbmamsl pacuéma E na namemn UHCTpyMeHTOB. llocie yero Ha 3KpaHe MOSBISETCA
WHPOPMAIIMOHHOE OKHO C IIATHIO BKJIAJKaMH, HA KOTOPBIX IIOKAa3bIBAIOTCS: BBEACHHBIC
[I0JIb30BATEIEM HCXOJHbIE JaHHble (BkiIaaka Oobwue OanHble), NAPAMETPUUECKUN YEPTEX
CCYCHUSI C TEOMETPUYCCKHMMHU XapaKTEpPUCTUKAMHU TIOJNHOTO ceveHust (Bkianka Ceuenue),
uHpopManusg 0 Harpy3Kax (Bkianka Haepysku), pe3yabTaTbl IPOBEPOUYHBIX Pacy€ToB (BKIIAIKa
IIposepxu) v >mr0psI (BKIAIKA Iniopsl).

Ha pucynke 3.4.19 noka3zano okHo Pe3yjbTaThl pacuéra ¢ akTuBHOM BKIaakoil Oowue
oannvle. Ha pucynke 3.4.20 noxa3zaHo okHO Pe3yibTaThl pacuéra C akTUBHOW BKJIaJKOU
Ceuenue. Ha pucynke 3.4.21 nokazaHo Hauaso BKiaaku Haepysxku oxkHa PesyabraTsl pacuéra,
a Ha pucyHke 3.4.22 oxoHuaHue BkiIaaku. Ha pucynke 3.4.23 moka3aHo okHO Pe3yibTarsbl
pacuéra ¢ akTuBHOU BKIaAkou IIlposeprxu mns Couemanus Nel. Ha pucynke 3.4.24 mokazaHo
okHO Pe3yiabTarbl pacuéra c akTuBHOM BKiagkou Oniopur s Couemanus Ne 1. (BepxHss
4yacTh), a Ha pucyHke 3.4.25 HuXHSAA 4yacTh BKJIAAKu. /laHHas Bkiajka mpegHa3zHadyeHa s
(bopMuUpOBaHHS CITUCKA S0P, KOTOphIe OyayT nepenansl B Excel. B neBoit uactu okHa cieayeT
BBIOpaTh HEOOXOOuMBIE JMIOpbl M HaxkaTh OO0HOBUTH. UTOOB M3MEHHTH COCTaB »JIIOD,
Heo0xo 1Mo HaxkaTh OYMCTUTB U HAOPATh HOBBIM COCTaB.
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PacuéT nporoHoE nokpeia: PesynbTaThl pacuéTta

Oblme AaHHEE |CEHEHHE | Harpystn || Mposspry | Snops |
Pacuér PacyéT nporoda NN2-1 lad
Cxema
i
| | X
I z -
| 460 | 460 |
T T T
YHADH NOKPRITMA @ =90°
CeueHwe Z250x1.8
MpouseoguTent: Z-npodune 000 Oaanu
Pasmepsl ceuenuns
OBo3H.  HawmeHoBaHWE 3HaueHne  Eg. u3m. Y.‘?l
H BricoTa 2500 mm T;m[
e ~X
t ToAWMHE 1,80 mMm wa
o
Ef:. LUKMPHHE HUHHErD NoOACE 80,0  mm | e
Efz LKpHHE BEpxHErS NOACE 65,0 mm |
& LWKMpWHE HHHHErD OTrMBa 220 mMm H| _RsT :§
Cz LWuprHa eepxHerc oTruba 220 mm T |
o, Wron HEKNOHa HKkHEro oTruba soo ¢ B~ 1
\ 2w |
o ¥ron HaKNoHa BepxHero oTruba Q00 ¢ o1l & s— |
Rl BHYTREHHHA PASHYC 3aRPYIISHUA CTEHKE-0TTHE 3.0 mm Bi1
Rz BHYTPEHHMWIA paaWyc 33HPYrAEHWA NoAc-oTrG 3.0 mm
MoTepa YCTORYMBOCTH GORME! CEYEHMA YUTEHE OpueHTauMa Npodnaa: Tak
Obme aaHHEIE
Crane 350TOCTP 52246
PacuétHoe ccrnponanenmeRy 3350 HH,(CMZ
HoadduumeHT yonoBui paboTel 4nA pacYéToB Ha NPOYHOCTE ¥, 100
HKoa@duuMeHT yoAoBui paboTel 4NA pacyéToe Ha YCTORYMEDCTE Y. 0,50
Koa@®HUMEHT HRAEKHTCTM NO OTBETCTEEHHOCTK v, 1,00
MpeaenbHBIR nporki fL 1/175,0
HoaddurumeHt nosopoTa Cypp o tabn.10.3 EC3-1-3
Harpyska HanpasneHa BHU3 . -
R R Cypp’ 52 KHU/M ey 40,0 MM
Harpyska HanpaBeneHa BEEPX Clm: 2,6 kHm/m htn-ax: 40,0 mm
NpodAWPpOBaAHHEIR HECTHA
L PO TERQ M ara :

Pucynok 3.4.19 — Bruagka «O0mue naHHbIe» okHa Pe3ynbpraToB pacuéra
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ET NPpoOroHOE NOKPLITHAL

bTAaThl pac

CESteel v.3.1

CfilHe AaHHbIE | CEHEHHE |Harpy3KM | Nposeprn | Snrape: |

CeyeHue £250x1,8

TeomeTpHYECHHE XapaHTEPHCTHEKM NOAHOIO CEYEHUA
OG03H. HaumeHoBaHWe
MNAcwaae ceveHuA
MOMEHT MHEPLMKM GTHOCUTEABHD 0K X

A

lI

th MomeHT CONPOTHEAEHKWMA CEYEHMA ONA HWHHEND BONOKHE
W MOMEHT CONPOTMENEHMA CEYEHWA ONA BERXHEND BONOKHE
i PagWyc HHERLWM OTHOCHTENEHD OCKH X

l, MOMEHT MHERLWW OTHOCUTENEHD OCKH Y

W MOMEHT CONPOTMBNEHMA CEYEHWA ANA NEBOr0 BONOKHA
th MomeHT CONPOTHENEHWMA CEYEHWA ONA NPEBOro BONOKHE
i PagWyc MHEPLMWKM OTHOCHTENEHOD OCKH Y

z0 PaccroaHwe oT CpE,D,MHHDIE JMHWK CTEHKKW 40 WEHTPE TAHECTH CEYEHMA
PaccToaHWe oT HUHHEND BONOKHE A0 UEHTPpE TAMECTH CEYEHWA

Yros HaKNOHE FN@BHEIX OCEA
TNEBHBIA LEHTRANEHEIA MOMEHT WHERLMW OTHOCHTENBHD OCKH U

I
a
Ly
W MOMEHT CONPOTUBAEHUA OTHOCHTENRHD OCH U ANA HWIKHEND BONOKHE
W

MomeHT CONPOTHEAEHWMA OTHOCWTENBHD OCH u ANA BEPXHEND BONOKHE

i Paguyc MHEPLMKM OTHOCHTENEHD ook U

3HaueHne
7,29
645,19

50,95
521,26
9,41
52,68
877
8,35
2,69

0,10
12,685

-12,81
674,30

50,94
51,65
9,62

Eg u3m.

CM
CM

cM

CM

cM

CcM

cM

CM

CcM

cM
cM

1>

|

Pucynok 3.4.20 — Briagka «Cedenune» okHa Pe3ynbraToB pacuéra
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[d pacusr NPOroHOE NOKPLITHA: PeayabTaThl pacuéTa

CESteel v.3.1

| OBWHE A3HHEE || CEYHEHHME | HarpystH |I'IpoBepKM || SNHopE |

Pacyér Pacyét nporoHa NN2-1

3arpyienne 1

x

HawnmeHosaHwe: Bec NnoKpeITMA
THN HATPY3HK: MocToAHHEA
b
0
E = = = E78KHM 5
1 450 1 450 1
+ + +
3arpyseHue 2
HawmeHosaHwe: Bec cHera
TUMN HEMPY3KK: HpaTroBpemeHHan
YT
i \L \|/ \L 3 SEkHM 4/
| 460 | 480 |
T T T
3arpyenwne 3
HaumeHosaHwe: BeTep (BBepx)
TR HEMPY3IHK: HpaTRoBpemMeHHaA
he
i e T s -DE;EMKHIM T
| 450 | 450 |
+ + +
3arpyseHne 4
HawmeHoeaHWe: Bec NOKPEITHA [PaCY. H3 NoABEM. COCT.)
THMN HEMPY3EK: MocToArHaA
b
a
E e on T E{KHN on
| 40 | 450 |
+ + +

| >

A4

Pucynok 3.4.21 — Briaznka «Ceuenue» okHa Pe3ynpTaToB pacuéra (Hayalo)
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| Ofiwume AaHHee | Ceuetne | Harpyskn |HDDBBDKH | 3nroped |

|2

3arpysenne 5
HawmeHoeaHue: Bec nokpemma (2 rp.n.c.)

TN HArpy3KK: MocToAHHEA
¥
0,59KHM =
E/_ T o T i o T K_)
| 450 | 450 |
+ + +
3arpysenne 6
HaumeHosaHWe: BeTep B TOREL 348HMA
TWUN HarpY3KK: HpaTroepemeHHan
X
0,000 kHi X
¥ 2 3 F 7 %>
| 450 | 450 |
t t t

CoueTaHme 1

HaumeHosaHKe:

CocTae: CO1: 4 1%L1 +1%12

N2 3arpyiHeHla  TWA Harpyskd  Ko3@-T coueTaHui
1 MocToAHHEA 1
2 KpaThoepemeHHan 1

TpyNna NpegeneHex CoCToARKA: 1

CoyeTaHue 2
HaumeHosaHue: C y4ETom BETpPa B Topel 343HuA
CocTas: CO2:4+1%11 +1%L2 4+ 0,9%L6

N2 3arpyiHeHlA  TWA Harpyskd  Ko3d-T coueTaHui

1 MocToAHHaA 1
2 KpaThoepemeHHan 1
B HpaTkoBpemeHHan 0,9

pynna NpegenbHblx CocToAHMA: 1

CoueTaHune 3
HaumeHosaHue: CodeTaHWi An8 pacdéTa Ha NoOABEMHYID HErpysHy
CocTae: CO3:+ 1%13 + 1%L4

NZ Sarpy#eHna  TWN HarpyskM  Ko3d-T coueTaHmi
3 HpaThoBEpemMeHHaA 1
4 MocToAHHEA 1

Tpynna npegenbHeIx CoCToAHWA: 1

hs

Pucynok 3.4.22 — Bkiaznka «Ceuenue» okHa Pe3ynpraToB pacuéra (OKOHYaHUE)
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[ Pacuér NPOTOHOB NOKPbITHA: PezyabTarbl pacuéTa

CESteel v.3.1

| Ofiwme aanHeie | Ceuenme || Harpyskn | MpoBepKK |3I‘Ih:||3bl|
FEoT;

[Coz: + 1M1+ 1M2 40,046 | CO3: +1%13+ %14 | CO%: + 1415

Pacyét Pacyét nporoda NN2-1

Couetanme 1

I'Ipoaepua MPOYHOCTH NO HOPMaAbHBIM HanpAHKeHHAM
HanpaseHna:

PECHRPENIEHHEIN (BERXKHMIA) NoAC
T
J

ix
T =
Aerp Weerr
ceoBogHbBIR [HU#HKE) noac
5= N M, AMfygd

Agrr Wegrr Wy

| Tane |

=1
R v¥e

MEKCMMEAEHOE SHEYEHME HENPAKREHWA . 22,826 kH/cm?
PacyéTHOE CONpoTHENEHWE CTEAK 33 5DHH,(EMZ
y .
HosdduumreHT yonoeuil paboTel 4NA PACYETOE HE NPOYHOCTE v, 1,00
0,681 < 1

OK
MpoeepHa ycToRurBocTH ceoboHoro noAca no n.10.1.4.2 EC3-1-3

1/ M N M.
—( X 4 )+ DR Ry
At st x Asff H"}y

(10.7)

HozddWuMeHT yonoeui paboTel 4nA pac4&ToB Ha YCTOMYMBOCTE

<
2466 < 3015

OK
2466 < 3015

OK

Mpoeepkra Hecyweil cnocoBHOCTM Ha cagwur no n.6.1.5 EC3-1-3
V;
oo
Vo.na
Voma = Ruwtfoele

YnoeHaA rMbKOCTE CTEHKK

2 1,906
L
KPUTMYECKOE HANPAKEHWE NPW CABMIE

- 8,177 kH/cm?

PECUYETHEA MONEREYHEA CUNE VE_

7,064 11,773

7,064
Hecylan cnocoBHOCTL CEYEHMA HE CABMI Vy

27,5495 27,595 27,595
Toa

Vo.ra

0,256 0,427 0,256

OK

Pucynok 3.4.23 — Bruazgka «IIpoBepkm» okHa Pe3ynpraTroB pacuéra
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[{ pacuér NPOTOHOE NOKPLITHA: PeaynbTatsl pacuéta

OBwme gaHHBE | Cedenve || Harpyskw | Mposeprw SNHopE

Bifiop 3nHp COLL + 1ML+ 1%2 |02 + 1*1L1 + 1%2 + 0,5%06 | CO3 + 1*3 + 1*14 | CO4: + 1¥L5

Asbopriausm TR PP FOTTUO AOTUOTT . AOTOTOTI: OO UTTTOR: AT AT
¥

BHYTREHHHE YCHIHA
M

Mg

& T = T rY

Aehopraumn (Mporkber: T [1cu]

Mz
O
v

HanpaxeHna

O EOE

Ux12

T 3d

6,991
B39

WsrHBiakllMA MOMEHT B INGCKOCTH cTedkk: M [aHL]

-10,595

O
O
O
O
[¥] @3
O
O

WMW W

M3rHBaHWMi MOMEHT & cB000AHOM NOACE M3 MNOCKOCTH (€ y9eToM yipyro-noaaTveod ceasu) Mazs [KHu]

E.950
5,960

-0,170

0,122
0,122

Monepesnan chia & nnockocTr crenkk: Oy [KH]

064
? 11,773
<

Pucynok 3.4.24 — Bknagka «Omopsh» okHa Pe3ynbTaToB pacuéra (BepXHsisl 4acCTh)
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[{ pacuér NPOroHOE NOKPRITHA: PeaynbTatel pacueTta

Ofwme gaHHele | Ceuenwe | Harpyskn || Mposepku | 2NHIPGI

BriGop 3nkp COL + 1%L+ 1%2 | CO2: + %1 + 152 4 0,9%6 | CO3: + 1%.3 + 144 | CO4: + 145
¥
EHy TREHHHE YwCHMIMA W
My |
g
L

O Mg
Mz
Os
O~
Hanpas#eHna
O Gz
[ Gas4
O ow
o

O o2
[v] o4

O s

] os HopMankHeIe HanpskeHnA B Touke 3t 03[R/ oud]

mmmmm

-11,773

HopmaneHeie Hanpsskenna 6 Touke 1: 07 [KHou]

11,406
-11,406

12,891
12,891

22,325%

HOpMANGHEIE HAMPA¥ERHA B Touke 41 Ty [KH/cwd]

15,291
15,291

1?41!%

Pucynok 3.4.25 — Brnagka «Omopsh» okHa Pe3ynbTaToB pacuéra (HIKHSS 9acTh)

B HwxkHell yactu okHa Pe3yabTaThl pacuéra nMeercss KHOIKa (] P HaXXaTUH
KOTOpO#, JaHHBbIC, BBIBOJMMBIE B OKHe Pe3yabTaThl pacuéra, nepemarorcs B Excel wu
npoucxoauT ero 3amyck. Ctpykrypa kuuru Excel cxoxa co ctpykrypoii okHa Pe3yiabrarhl
pacuéra. Ha pucynkax 3.4.26 ... 3.4.28 npuBencHbl HEKOTOPHIE CTPAHULBI PE3YJIbTAaTOB, TaK
KaK OHH BBITJISSIT MOcye pacteyatku u3 Excel.
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JENBTA CFsteel w.3.0
c WH#HHHpHHT
Deltzing@mail.ru Mo MbZ0EITEND

P ac4ET nporod OB NoKPLITHA

Pacsger  Pacs&r nporodan2-1

Crema

‘r'_]t
¥y
}

| . | -3
L =
A4l | A4l 1
Yinod nokpuTwR = 9,0F
Cesenme 725018
MNpovEECaHT BN Z-npodune 000 Oagnm
Pazmepsl ce4EHHA
0OBosH.  HawmexoeanMe InzdeHne Eg. vaw. Y.II
H BucoTa 2500 mm
t TomuuHa 1,30 sam
B., LU npsHE HHUHHEMD NORCE 60D mm
B., npvHa EE@ HEMND NOARCE 650 mMm
C, W npsHa HuHero orriba 220 mm
C, WupuHa eep Hero orrwba 220 mm
o, ¥ronHaknoHa HMsHero otiba 900
o, ¥ronHawnoHa eeprHerc ot ba ooo -
R, BHyTp. paaWyCc 3aHPYIMEHHA T eHHS-0TME 30 s
R, BHyTp. pagWyCc 3aHPYIMEHHA NORC-OTIME 30 s
MoTeps YCTOMMHMEDCTH $OpME CEYEHHA YHTEHS OpueHT SUMA NPOgMNA: TaK
O bwKe gaHHME
Crano 350 TMOCT P52246
Fac4érHoe conpomnenedmeR, 33,50 wH/ow’
HosddHumesT yonoErA paboTe 408 pRCYETOE HE NpOMHOCTE Y, 1,00
HosddHuMesT yoloEMA paboTe 4R pRCYETOE HE YOTORYMEDCTD Y, 0,90
HosdduuneHT HaaE+HOOTH NO OTESTOTE BHHOOTH ¥ . 1,00
MpegentHe @ npome f 171750

Hozdduunent noeopoma Cpp no 1abn. 10.3 EC3-1-3
Harpyaxa HaNpaEneH s EHKS Cox 52 kHm/m b 40,0 s

Harpyaxa HanpaeneH s EEE M Cor 26 kHm/ s b, 40,0 s

Nuct "06wme ganHwe" Crpanvya 1uz 2

Pucynok 3.4.26 — JIuct «O6ume nanusie» Crpanuna 1
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JENLTA CFsteel v.3.0
HHHHHHpMHP
Deltaing@mail.ru NoAb3ceaTent
MpodraMpoeaHHbIA HECTHA

WnprHa eonHD by, 1680 rasa

k
LUHpHHa NOAKK EPENReHAA K nporoHy b, 55,0 rm _/_\m

TonuwMHa HacTkna t 0,50 pasa

br bt
MonoswexHke HacTHNA YIHME NONKH H3 NporoHe

HommeHTapru

Nucr "O6wme gasHbie" CtpaHuua 2 ws 2

Pucynok 3.4.27 — Jluct «O0umwe nanasie» Ctpanumna 2
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JENLTA CFsteelv.3.00
HMHHHHHDHHT
warw. CF5teel.ru MoAb30BaTED

Pac4éT NporoHoB NOKPBITHA. 3N PG

Pacwér  Pacder mporosa NN2-1

CoueTaHue 3
Hawmesiopamne: COMETEHMA OAA DAC4ETE HA NOSHEMHYIC HArpyaRy
Cocrae: CO3: +1*13+1"14
0,0 10 20 30 40 5,0 60 7,0 a0 9,0m
£ t = t A
Dedopsawm (nporus ):

=131
1.4

' A
- wl
o, %11

Mzrnbam Wi MOMEHT B MACCKOCTH CTaHKM:

&

Mzrubam wui momexT & ceoloaHoM NoRce U3 MNOCKOCTH (C YHETOM YNpYro-NOSaTAHB0H CERIN )

g
Al

=

-
.nHH‘HHH\h.

Jwer "3mopea CO3™ Crpanmuyz 1Mz 3

Pucynok 3.4.28 — JIuct «2Omtopsr CO3» (monbpémuas Harpyska) Crpanuma 1
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DENLTA CFsteel v.3.00
HHHHHHDHHD
winw. CF5teel.ru MNoAbI0EETEAD

CFSteel v.3.1

nl:II'IEpE"-IHd:H CHiAa B MROCKOLT W CT 2HEH:

2,5

(1)1

a

%, X5

HopMankbHme HanpRWeHMA & To4KE 1:

>¢,
A

v

3
HopMankbH=ie HaNPRWEHKA B TO4KE 3t
e
/\
5 5
o o
HopsankbHse HaNpR¥EEHWA & To4KE 4
:

i,

]/

3

D11

3

M "3msopea CO3" Crpankuya 2 M3 3

Pucynok 3.4.29 — Jluct «3mroper CO3» (mogpémuas Harpyska) Ctpanuna 2
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3.4.4.2. Tlpocmotp Dmrop

fa

HOCMOTpeTB SIMIOPBI MOXKHO H_IGJIKHYB Ha kHomke [loxazambv INnpbl Ha IaHCInu

uHctpymeHToB. Ha pucynke 3.4.30 nmokazan oOmuii Buj okHa Pacuér 6aiok: Jmiopsl.

C| MporoHbl: InKpbI

Coveramne [cOz: +1MLL+ 12 +09%6 | [ -]
Aethopraumn 0,0 1,0 2,0 3,0 4,0 50 6.0 70 &0 9,0 M
A | 1 1 | 1 1 1 1 1 | _ r
¥ . . - ‘ - w=|3,150 L
BHYTPEHHHE YCHAHA
M, Aedopraumi (nporrben: 1 [1au] 5
Mg % [m] Y ]
Mpaza 2,700 5,68 | %
O W 2,813 5,32
N 2,925 4,93
Hanpasex1a
3,038 4,51
O oz = = ) ,
= ) 4,0
[ Gazs .07 IR
[ ox WarHEaHOWHA MOMEHT B NnockocTH cTedkk: VL[]
1 8 ®[n] M, [xH]
=
0 ez : 3,038 2,146
G
. Aﬂﬂm\m it i
| .
J - 1,484
V] op
as 2 2
i I 3,263 0,769 &
M3rubatolwmi MomMEHT B cBofioAHOM NoAce M3 NnockocTH (fes yueTa ynpyro-nosatnmeoi cessm): Mps [xHu]
g z wiml | My [KHu]
= S <
e 3,038 0,031
3,094 0,038
= Rt
1] A —
=] 13 3,206 0,049
4 < s ]
= = 3,263 0,053 &
M3rHOaHILMI MOMEHT B CEORDAHOM NOACE W3 NAOCKOCTH (T YYETOM YNpYro-NoAATNHBOA CBAZH): _‘n{a-zd [xHu]
g g wm] | Maes [KHM]
S m S
e 3,038 0,030 7
m m m - —
e
T T
g B 3,206 0,048
8 = = 5
v, T, et z 3,263 0,052
X ,_0 MonepedHan cina & nnockocTH cedkk: Oy | [KH]
x
| : i 2 0 [
o, £ % [m] Qv [xH] 2

Pucynok 3.4.30 — O6umwmii Bun okHa Pacuér mporoHoB: JmiopsI

B oxne Moryr ObITh MOKa3aHbl ([0 BHIOOPY IMOJB30BATENsl) SMIOPHI MPOTruOoB Y,
M3rUOAIONIMX MOMEHTOB B TUIOCKOCTH CTEHKH MporoHa My, U3rubarommux MOMEHTOB B HUYKHEM
Hosice U3 IUIOCKOCTH IporoHa 0e3 yuéra yrioBoil cBsi3u (0e3 yuéra ynpyroi omopsl K) Moy,
M3rUOAIONIMX MOMEHTOB B HIDKHEM I0SICE M3 TUIOCKOCTH TPOTOHA C y4ETOM YIIIOBOW CBS3H (C
yuaérom ympyroit onopsl K) My gq, smmopa monepednsix cuin Qy, oceBbIX coxuMmaromux cuit N,
SMIOPHI HANIPSDKEHUHM B BEPXHEM M HIDKHEM MOsCe OT M3ruda TOJIbKO B IUIOCKOCTH CTEHKHU 012,
034, HAIIPSDKEHUSI OT OCEBOM CHKMMAIOILEH CUITBI 0N, A TAK)KE HANPSHKEHUS B XapaKTEPHBIX TOUKaX
CeUeHMsI OT COBMECTHOIO JeHCTBHs m3ruba B IuiockocTu nporoHa (My), oceBoil cxumaromien
cunbl (N) u 6okoBoro m3rnda HuxHero nosica (Myyed) oo, 01, 02, 03, 04, 05. Hymepanus Touek
CEUeHMH MoKa3aHa B JIEBOM HIKHEM YTy OKHa.
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Kpome nsmop B okHe B TabnuyHOW (OpMe NOKa3bIBAIOTCS UHUCICHHBIC 3HAYCHHS
BBIOPAHHBIX Ul MPOCMOTPA BETUYMH. DTU 3HAUYEHHS BBIBOJATCS C YUETOM pa3OMEeHHUs: MPOTrOHa
Ha KOHEYHble 31eMeHTHl (1m.3.2) B y3max u B cepenuHe kaxzaoro KD. 3nadenus nporuboB
IIOKa3bIBAIOTCS B y3J1ax pa3oueHus nporoxa Ha KO.

Ha »smropax yka3zaHbl MakCUMallbHbIE IIOJIOKUTENIBHBIE M OTPHULATEIbHbIE 3HAYCHUS
napaMeTpoB B Ipezaenax nposéra. IlocMoTpers 3HadeHMs], OTJIMYAIOLUIUECS OT MAaKCHUMAaJIbHbIX
MOXKHO Pa3HbIMU CIOCOOAMM: KIMKHYTh JIEBOM KHOIIKOM MBIIIM Ha JIMHEHKE BBEPXY OKHA B Ty
TOUKY, IJIe¢ HE0OX0JMMO MOCMOTPETh 3HAYEHUE MapaMeTpa, MO0 BBECTH KOOPJIMHATY TOUKU B

e
%=|0,800 + " BBenéHnple TakuM 00pa3oM KOOPIMHATHI «IPUTSATUBAIOTCS» K

OKHO BBOJIa
y3iam pa3zouenwus 6anku Ha KD.
Homep Coueranusi BeIOMpaeTcs U3 BbINAJAIOUIETO ClIMCKa. BpiOpaTh SmIopsl A1 MoKas3a

MOYHO Ha ITAHEJIN CJIEBA.
Knonkamu | * | n [_ MO>KHO M3MEHSITh MacIITad 3Iop.

Knonku u %] pxmouaror/otkmouator 3QJIMBKY DIIOP IBETOM MW IITPUXOBKY
COOTBETCTBEHHO. JTHMH K€ KHOTIKAMH MOKHO MEHSTh BHUJ JIIOpP, NepenaBaeMbix B EXxcel, a
CJIEIOBATENIBHO, U BBIBOJIMMBIX HA I1€YaTh.

3.4.5. TectoBbIe pacu€Thl MPOTOHOB MOKPHITHS

3aoanue 3.5: Jlanusrit Bepudukamonusiii pacuér B3t u3 [23] (Example C).
PaccmarpuBaercst ABYXIIPOJIETHBIN MPOTOH ¢ OAMHAKOBBIMU IIposiéTamu 1=4,5 m. YKIIOH KpOBJIH
0=11,31°. Huwxnauii nosic MPOTOHA 3aKPEIUI€H M3 TUIOCKOCTH B CEPeIMHE KaXJIOro MpoJIETa.
[Ipeanonaraercsi, 4ro CTadbHOW NPODUIMPOBAHHBIM HACTWJ, OMHUPAIONIUIICS Ha TMPOTOH,
aisieTcs:  abcomoTHO  kEcTKOoM  gmadparmoit.  CkaTHash — COCTaBIISIONIAs — HArpy3o0K
BOCIIPUHUMAETCS OTIOPHBIMU YCTPOWCTBAMU B MeCTaxX omHpaHus mporoHa. CeueHue mporoHa —
Curma-o6pa3usiii npoduns. Ha Pucynke 3.4.31 moka3aHbl pa3Mepsl 10 CPEAMHHOM TUIOCKOCTH
ceueHust. 3HaYeHHs pasMepoB: h=148 mm, t=1,5 mm, b=54 ymm, h1=34 mm, hy=20 mm, h3=40
mm, C=14 mm, r=4 mm, teoar =0,04 mm. T'apanTupoBanublii npenen tekydectu cramu f,=35,5
kH/cym?. BepTrKanbHasi MPaBUTALMOHHAS HATPY3Ka OT COOCTBEHHOTO Beca IMOKPHITHS M CHera
cocraBisteT (s = 1,70 kHIm. TlogpéMHast Harpy3ka OT BETpa, NMEPIEHAUKYISAPHAS IJIOCKOCTH
MOKPBITHS, Qw = - 0,87 kH/m. Pacdér 1o BTOpO# rpynie npeaeabHbIX COCTOSHUN BBITIOTHACTCS
Ha Harpysky (ss = 0,87 kH/m.

Pacuém: Tlpumem Ry=f,. I[Ipunsrelii B [23] Moayns ynpyroctu craau E=2,1-10"H/ca’.

B CFSteel B coorBerctBum ¢ [1] mpuHsaT E=2,06-10%«H/cv®>. Ho mis  jmaHHOTO
BepU(UKALMOHHOTO TIpUMEpa B MporpaMMe MpUMEHEH MOAYIb YIIPYTOCTH, PABHBIN MPUHATOMY
B UCTOYHHKE, OTKY/a B3AT pacuér [23].
CootBeTcTByIOIIME pa3Mepsl cedeHHus coriacHo Pucynky 1.6 Hacrosimero PykoBojactsa:
h=149,5 yvm; t=1,5 mm; b=55,5 mm; h1=78,5 mm; ho=40 mm; d= 25 mum; ¢ =14,75 mm; 01 = ap =
900; r=3,25 mm, teoat =0,04 mm. T'eomeTprudecKre XapaKTEPUCTUKHU MOJHOTO ceueHus 1o [23] u
BbIYKCIIeHHbIE 10 Tiporpamme CFSteel mpusenenst B Tabnuie 3.4.1.
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Pucynok 3.4.31 — Vcxomubie qannblie 1as 3ananus 3.5 (Ha uzobpasicenuu cevenus cnpasa u

BHU3Y COOMBEMCMBYIOUUX OCEll NOKA3AHbL 0003HAYeHUs Ocell Kak 8 ucmounuxe [23])

Ta6nura 3.4.1 — TeoMmerpuueckre XapaKTEPUCTHKH TOTHOTO ceuenus (3adanue 3.5)

En. 3navenue | 3HaueHHe Pacxo:xk-
HauMeHoBaHMe XapaKTePUCTUKH O0603H. | H3M. o [23] no aenne, %0
CFSteel
IInomans ceuenus A oM’ - 4,394 -
ITosnoxeHne HEeHTpa TAKECTH:
- paccTOsHHE OT CPEAUHHOMN IUIOCKOCTH CTEHKH (y Xym cm - 1,998 -
mosico) 110 11.T. Boas ocu X
- paccTosHUE OT CPEeIUHHON IIOCKOCTH HIDKHETO Yym oM 7,4 7,4 0
nosica 1o 11.T.
MoOMEHT uHepIHUH OTHOCHTENbHO ocu X (C yuéTom ly com® 140,54 141,76 0,9
3aKpYIJICHUS YTIOB)
MoMeHT WHEepLUU OTHOCUTEIHHO ocu X («OCTpBIe» ly com® 147,48 - -
YTJIBI)
MOMEHT HHEpIIMU OTHOCUTENBHO ocH Y ly com® - 13,641 -
Paanyc uHepiuu OTHOCUTENHHO ocu X iy cm - 5,68 -
Pammyc nnepimm otHOCHTENBHO oc Y iy oM - 1,76 -
MOMEHT COMPOTHUBICHHUS CEUCHUSI OTHOCUTEIBHO OCH W, o’ 19,93 18,97 4.8
X
MOMEHT COMPOTHUBIICHHUS CEUCHUSI OTHOCUTEIBHO OCH Wy, o’ - 6,59 -
Y nmisi KpaifHero JIEBOTO BOJIOKHA
MOMEHT COMPOTHUBICHHUS CEUCHUSI OTHOCUTEIBHO OCH Wy, o’ - 3,93 -

Y nyst KpaifHero mpaBoro BOJIOKHA

Tpumeuanue: T'eoMeTpUIECKHE XapaKTEPUCTUKH B [23] BBIYHUCIICHBI B MPEANIOI0KEHUH «OCTPBIX» YIJIOB,
3a MCKIIOYeHHEeM MoMeHTa uHepuuu |y (otMeueHo B Tabmuue). I'eomerpruyeckue XapaKTEpUCTUKU B

CFSteel BoraunciieHsl ¢ y4éroM 3aKpyIICHUS YIIIOB

Oniopbl  M3ruOarOIUX MOMEHTOB OT MEPHEHIUKYISIPHONH MOKPBITHUIO COCTaBJISIOLICH
IPaBUTALMOHHON Harpy3ku (Q=(sC0S a =1,67 xH/m) u MOABbEMHONW HArpy3Kd MOKa3aHbI Ha
Pucynke 3.4.32. 3HaueHHMs HEKOTOPBIX YCHIMM M 0003HAUEHHBIX Ha PHUCYHKE BEIMYHUH

npenctanieHsl B Tabmuie 3.4.2.
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Pucynok 3.4.32 — Dmropbl H3ru0a0NIMX MOMEHTOB: &) - OT MEPICHANKYIISPHON TOKPBITUIO
COCTaBJISIONIEH TPaBUTAIIMOHHON HATrpy3KH; 0) - OT MOABEMHON BETPOBON HATPY3KH

Tabnuia 3.4.2 — 3HaueHus yCHiIMi U 0003HaYeHHBIX Ha PucyHke 3.4.2 BeU4nH

3HaveHnue
3Havenue Pacxoxk
HaumeHnoBanue 0603H. | Ex.m3m. 1o [23] no enne.%
CFSteel i
HEePIICHANKYIISIPHAs] TOKPBITHUIO COCTABJISIONIAS TPABUTAIIMOHHON HATrPY3KU
[Tponérupiii n3rubaromuii MOMEHT My kHwm - 2,38 -
OnopHbIit H3rudaoNIMi MOMEHT Mys kHm 4,23 4,22 0,2
OnopHasi peakiysi Ha KpaliHel ornope Ra kH - 2,82 -
OmnopHasi peakiysi Ha CpeiHel orope Rg kH 9,39 9,39 0
MakcumainbHas TIolepeyvHasi CHiia Ha CpeJiHel ornope Vg kH 4,695 4,694 0,1
Paccrosiaue a; M 1,6875 1,6875 0
Paccrosiaue a, M 3,375 3,375 0
Paccrosinue az M 1,125 1,125 0
noIbEMHAs HarpysKa
[TponérHplii n3rubaronyii MOMEHT My kHm 1,24 1,24 0
OmnopHbIit N3rudaoNMi MOMEHT Mys kHm 2,2 2,2 0
Paccrosiaue a; M 1,6875 1,6875 0

PasMepbl MO0 CpeAMHHBIM IUIOCKOCTSM 3JEMEHTOB CBOOOJHOTO IOsica TPOTOHA C
MIPUMBIKAFOIICH Pucynke 3.4.33. T'eomerpuueckue
XapaKTEepUCTUKHU Mosica puBeaeHbl B Tabnuie 3.4.3. CienyeT OTMETUTD, YTO B UCTOYHHKE [23]

YacThI0 CTEHKH TIPUBEJICHBI Ha
TE€OMETPUYECKUE XAPAKTEPUCTUKU BBIYMCISIIOTCS B IPEIIIOJIOKEHHU «OCTPHIX» YIJIoB. B 1O
Bpemsi, kak B CFSteel yuntsiBatoTcst peanbHbIe 3aKpyrieHUs] B MeCTax ruba. ITHM 00bsCHSIETCS

HEKOTOPOC PACXOKACHUEC B pC3yJIbTaTax.
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Pucynok 3.4.33 — Pa3Mepsl HU>KHETO CBOOOIHOTO MOsICa

Tabmuua 3.4.3 — ['eomerpuyeckre XapaKTepUCTHKH CBOOOIHOTO T0sIca MPOroHa

O003H. En. 3navenne | 3HAUYeHHE Pacxox
HanMeHoOBaHMe XapaKTePUCTHKH HM3M. no [23] no nenne,%
CFSteel
[Tnomaap MonepeyHoro CeYCHUs As o’ 1,36 1,28 5,8
PaccrossHue OT CpPeIMHHON IUTOCKOCTH CTCHKH [0 Xeq on 2,381 2,414 14

IEHTpa TSHKECTH

MOMEHT UHEPIMH OTHOCUTEIHHO OCH Y ly om 5,93 5,59 5,7

MowmeHT COITPOTUBJICHUSA CCUCHUSA OTHOCUTECIBLHO OCH
Y JUIA TIpaBOro BOJIOKHA B NPEAIOJI0KEHUN CEYCHU,
COCTOSIIIIETO M3 CPEeIUHHBIX IutockocTed (PucyHOk
3.4.33)

Wy en’® 1,963 - -

MOMEHT COMPOTHUBIICHHUS CEUCHUST OTHOCUTEIILHO OCH
Y s KpaiHEro JeBOro BONOKHA CTEHKU C y4€TOM | Wiy, e’ - 2,25 -
peaNbHOM TOJIIMHBI M 3aKPYTJICHHS YTIIOB

MOMEHT CONPOTHBIICHHUSI CEYCHUST OTHOCUTEIBHO OCH
Y ans xpaifHETo NpaBOro BOTOKHA OoTruOa ¢ yaérom | Wy, em® - 1,826 -
PeasIbHOM TONIIMHBI U 3aKPYIJICHHS YIJIOB

Paanyc uHepiuu oTHOCUTENHHO ocu Y iy cm 2,089 2,092 0,1

Oo6r1ast kEécTKOCTh 00KOBO#M CBsi3u Ha eauHuIy MiuHbl (11.10.1.5.1 [3]) B uctounmke [23]

onpenensercs kak (popmyna 10.12 [3]):

1
K=—-—

Ka Kp

9TO COOTBETCTBYET mpecrasienuio B CFSteel.
1 h?
Ky, Cp

XKeéctkocth yrinopoii csi3u Cp B [23] npunsra no pesynbratam ucnbitanuii Cp =0,59 kHem/cm.
Torna 1/ Ka=371,2 cm®/kH.

1_4-(1—v2)-h2-(hd+e)+h2
K E-t3 Cp
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rne hg — pasBépuyras BwicoTa creHkH; hg = 172 MM; Ui BEpTUKAILHOW Harpyskw,
HarnpasJieHHOU BHU3, € =0,50 =27 mm.
1 4(1-0,32)-148%(172 + 27)
Ky 210000 - 1,462

= 24,27 mm - Mm/H

Tornma

— — 2
K = 3712+ 2427 0,00163 H/MmMm

Yro kacaercs xéctroctu yrioBoii csa3u Cp , B CFSteel nmpeaxycmoTrpens! aBa BapuaHTa:
BBOJ 3HaueHMst Cp HEMOCPEICTBEHHO TOJIb30BaTeNeM M Berurcienne 3Hadenns Cp mo m.10.1.5.2
[3]. B nanHOM ciyuae BeiOMpaeM Ha Bkiaake Pacuémuasn cxema ([Jononnumensno) - Beecmu
snauenue Cp , BBenéM 3Hauenue kak B [23] Cp = 0,59 kHwm/m.

I pasumayuonnas naepysra

[Mpu peficTBUM TpaBUTAIMOHHOW HArpy3KH IOTIEPEYHOE cedeHue corinacHo [23]
MOJTHOCTBIO A(PPEKTHBHO, CIEOBATEIHHO B JATbHEHITNX pacyéTax y4yacTBYIOT T€OMETPUIECKUE
XapakTepucTuku mosHoro cedyenus. CormacHo CFSteel mpu makcumanbHOM H3rHOarOIIEM
MOMEHTE Ha cpeHel onope Mys ceueHne Takke MoTHOCTHIO A((HEKTHBHO.

Ha Pucynke 3.4.34 mpuBemeHBI pacu€THas cXeMa HID)KHErO Mosca IMpH H3THOe TMoJ
JIEWCTBUEM PaBHOMEPHO-pACIPEICIEHHON OOKOBOW HArpy3ku (On=Kp'(, smopa u3rubarommx
MOMEHTOB B TIOSICE M3 IUIOCKOCTH TNPOTOHA M HAMPSHKEHHOE COCTOSIHUE CEUSHHS IMPOTOHA Ha
CpemHel orope, BOJIM3U KOTOPOM, BBITTOJTHSIETCS MTPOBEPKA YCTOMYUBOCTHU TMOSICA M3 TNIOCKOCTH
nporoHa. JlanmpHelmue pacuérel cBeaeHbl B Tanuiy 3.4.5.

a) kng

Pucynok 3.4.34 — Pacuérnas cxema HIDKHEro 1osica P U3ruoe 1o 1eHCTBHEM PaBHOMEPHO-
pacnpenen€HHoil 00KOBOM Harpy3kH (BepTHKaIbHAS HArpy3Ka HallpaBlieHa BHH3) (2);
3ITIOpa N3THOAOINX MOMEHTOB B ITOSICE U3 IIJIOCKOCTH TporoHa (0);
HaIpsHKEHHOE COCTOSIHUE CEYCHUSI Ha cpeiHel orope (B)
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Tabmnuua 3.4.5 — ComnocTaBlieHHE pPe3yabTaTOB PACYETOB AJIsl TPAaBUTALIOHHON HATPY3KH

En Iyuxr 3na 3nauenne | Pacxox
HanmeHoBaHHe 0603 * | EN1993-1-3 | >Hademne | NeHue,
H3M. no [23] CESteel %

Pacuér ycTOHYMBOCTH HIDKHETO CBOOOIHOrO MOSICA Y CPEeHEH OMOphI

BokoBas paBHoiVIepHo-pacr[?e;[eneHHaﬂ he Hiew | 10141(3) | 0,00009 | 0,00018" )
Harpys3Kka Ha HHKHHUIA CBOOOIHBIH MOSIC

JKécTkOoCTh yTIIOBOM CBA3U Co kHem/em 10.1.5.2 0,59 0,59 0
OO6m1as xKECTKOCTL OOKOBOM CBSI3U K kHlcn® 10.1.5.1 0,00163 0,00160 1,8
KoaddumueHt ympyro-noaatianBoii omops R - 10.1.4.1(7) 0,3446 0,3687" 7,0
ITonpaBounbIit KO3 PHUITHESHT JUTSt ke _ 1a61.10.1 0,944 0,940 0.4
BHYTPEHHUX OOKOBBIX OIOP (crpoka 5)

Usrubarommii MOMEHT M3 IUIOCKOCTH Ha

N My, kHew | 10.14.1(55) | 0,360 0,613 -
CpeaHen omope

VYcinoBHass THOKOCTh HIDKHETO TOsica IPH

pacuéTax ero Ha YCTOHYHBOCTH Y CpeIHEH Ay - 10.1.4.2(2) 0,658 0,656 0,3
OIOPBI
Pacuérnas niuuHa cBOOOIHOIO Iosica lies cm 10.1.4.2(3) 105 105 0

I;;’:g‘bnunem YCTOWYMBOCTH CBOOOIHOTO e ] 10.0.4.2(1) 0,890 0,891 o1

JleBas lIiiCTb IIPOBEPKU  yCTOMYHMBOCTH ) xHle? | 10.1.42(1) 24,32 25 34" 42
CBOOOAHOH MONKU

Hecymias ciocoOHOCTH MOMEPEYHOr0 CEYCHUSI IO CIIBUTY Ha OIMOpe

MowmeHT HHEpHIUNU OJHOro IMpOaAO0JIBbHOIO

. I en? 6.1.5(2) 1,08 1,10 1,8
JIIEMEHTA XKECTKOCTH
OO011as BbICOTa CTEHKU Sq om 6.1.5(2) 17,2 17,3 0,6
Kosddurmenr k; - - 6.1.5(2) 12,55 12,44 0,9
VY cioBHAS THOKOCTh CTEHKU AW - 6.1.5(2) 1,093 1,072 1,9
KpuTrieckoe HanpspKEeHUE TIPH CIIBHUTE fuo xHl e 6.1.5(1) 15,59 15,89 1,9

Hecymass  cmocoOHOCTH  HOMEPEYHOro

Vb rd kH 6.1.5(1) 33,648 34,330 2,0
CEUCHUsI 110 CIBUTY Ha OIope

Ipumeuanus: - PacxoXICHHE 32 CYET HECOBIAICHHS MONOXKEHNS LIEHTPa M3ruba; B [23] 5ToT mapamerp
pasen -0,8 mm, B CFSteel -1,6 MM (pasummna cocrasiser 0,8 MM); ObLI BEIIOIHEH KOHTPOJIBHBIA Pacyér
ceuenust B [25] — pesymbrar: -1,3 mwm, pasauia ([25] — CFSteel) cocrasmser 0,3 MM, 94TO TOBOPHUT O
ONM30CTH PE3YNILTATOB 3TUX PACUETOB,;

- pacxXox/IeHHe 3a CUET TOro, YTO B MCTOUHMKE [23] yUHThIBAETCS MOMEHT HHEPLMH CBOGOIHOTO 1osica
OTHOCUTEINIBHO OCH Y |y , BBIYMCICHHBII B IIPEIIOI0KEHNH «OCTPhIX» yrioB, a B CFSteel yunteiBarorcs
3aKkpyriieHus B mecrax ruba (cm. Tabmwmity 3.4.3); Kak M3BECTHO, 3HAYCHHE MOMEHTA COMPOTHBICHUS
CCUCHHUS 3aBUCHUT OT MOMEHTA WHEPIIHH;

Fkk * kK

- CMOTpH

JleBas yacTh HEpaBEHCTBA MPOBEPKH ycTOMUMBOCTH (3.4.15) mo [23] BBIVIAIUT CIEAYIOIIUM

o0pazom:
1 M N M 1 423 0,3595 kH
il x fy.Ed _ . + = 24,32 —
Xt \Waerr  Aesr Wey 0,8901 19,685 1,963 cM?2
B CFSteel nanHoe BbIpa)keHHE BBITIAANT TaK:
1 422 0,613 kH

0,890 1897 ' 1826 2534 3

Kak BuaHO 13 cpaBHEHMsI BBIpa)KE€HUM, 3HaUeHUsI My U Y;7 IPaKTUYECKU COBIAAAIOT. 3HAUCHUS
Mpy pa3nuyaroTcs U3-3a pa3HbIX 3HAUCHUH MOJIOKEHUS LIEHTpa U3ruda cedeHusl MporoHa (CMOTpH
Ilpumeuanue 1 x Tabnuue 3.4.5). [IpyunHoil pa3nuuus B 3HAUYCHUSIX MOMEHTOB COTIPOTUBIICHUS
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Wy u Wiy sBISeTCS BBIYMCICHHE TI'€OMETPHYECKHX XapaKTepUCTHK cedeHus B [23] B
MPEAIOJIOKEHUH OCTPBIX YIIIOB»; B TO BpeMs kak B CFSteel yunteiBatoTcst 3akpyrieHusl.
Iloovémnas nacpyska

B nanHOM ciydae cikaTMe B CBOOOJHOM IOsICE BO3HUKAECT HE HA OMOpPE, a B MPOJIETE
(Pucynox 3.4.32).

[Mpu neiicTBUM NMOABEMHON HArpy3KH IMOIEPEYHOE CEYCHHE COMIAacHO [23] MOJHOCTBIO
3pPEKTUBHO, CIIEOBATENbHO B JalbHEMIIUMX pacyérax y4acTBYIOT TI'€OMETPUYECKHE
xapakrepuctuku nojHoro cedeHus. Ilo CFSteel ceuenue Taxke monHocThio 3¢ dexTuBHO. Ha
Pucynke 3.4.35 mpuBeneHnl pacu€THas cXxeMma HIDKHErO Iosica NMPH HM3TUOE IMOJ JEHCTBUEM
paBHOMEPHO-pacIpeieiéHHON O0KOBOM HArpy3ku (nh=Kn'Q, 3mropa U3rudaronMX MOMEHTOB B
MosiCe M3 IUIOCKOCTH TPOTOHA M HANPSDKEHHOE COCTOSIHME CEYEHHsS MPOTOHA B MPONIETE, TIC
BBITIOJTHSIETCS] TIPOBEPKA YCTOWYMBOCTH CBOOOJHOTO TOSCa M3 TUIOCKOCTH NMPOTroHa. Pacyérsr
cBezeHsl B Tabnmiy 3.4.6.

5)

N v /
B) 2 1 O«

% 1

elle

Pucynok 3.4.35 — PacuérHas cxema HIDKHETO Tosica P U3ruoe o JelCTBHEM paBHOMEPHO-

pacnpenenéaroii 00KOBO Harpy3kH (BepTHKaIbHASI HArpy3Ka HaIllpaBJieHa BBEPX) (a);
3ITFOpa U3THOAIOIIIX MOMEHTOB B ITOSICE M3 TNIOCKOCTH TIporoHa (0);
HaIpsDKEHHOE COCTOSHUE CEUCHUSI Ha CpeaHel omope (B)

Tabmuia 3.4.6 — ConocTaBieHue pe3yIbTaTOB PacuéTOB UTsl HATrpPy3KH, HAITPABIEHHON BBEPX

3nayenune | Pacxox
HaumeHoBaHue Ozm lf;{ ENrgng(-Tlﬁ 3};?;[[;}5?6 10} JIeHue,
) CFSteel %
Pacuér ycTOoHYMBOCTH HIDKHEr0 CBOOOHOrO MOsica B IPONIETE
Kosdumment ki, Kn - 10.1.4.1(3) 0,188 0,198" 53

borosas PABHOMEPHOPACIPEACHERHAT | o | kHlew | 10.0.413) | 0,00163 | 0,00173 | 6,1
HaArpy3Ka Ha HIDKHUNA CBOOOIHBIH MMOsIC

XKé€crrocTh yriioBoii cBs3u Co kHem/em 10.1.5.2 0,59 0,59 0
OO01mas xKECTKOCTh OOKOBOU CBA3U K xHl e 10.1.5.1 0,00163 0,00159 2,4
Koapdunuent ynpyro-noaTianBoii Omopbl R - 10.1.4.1(7) 0,3446 0,3687" 7,0
[NorpaBovHEI KOd(pPHUIIHEHT JUIs Ta6m.10.1

ks - - 0,940 -
BHYTPEHHHX OOKOBBIX OTIOD (cTpoka 5)
Msrubaronmii MOMEHT M3 IIIOCKOCTH B | My xHem 10.1.4.1(5) F*kk 8,82 -
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NponETe
yCJ'IOj}HaSI FI/I6KOCTBv HIDKHETO noac:a npH po i 10.1.4202) 0,0858 0,9800 0.6
pacuérax ero Ha yCTOHYUBOCTh B MPOJIETE
Pacuérnas niuuHa cBOOOIHOIO Iosca P cm 10.1.4.2(3) 157,4 156,6 0,5
K i 0

03(QQUIMEHT yCTOHYUBOCTH CBOOOJHOTO o i 10.1.4.2(1) 0,708 0,712 0.6
rosica
T >

eBast “IlaCTI) MPOBEPKH  YCTOHYMBOCTH i cHle? | 101.42(1) e 14,217 i
CBOOOJIHOH TTOJIKH ITPOTrOHA

Tlpumeuanus: - pacxox/ieHue 3a CYET HECOBMAACHUS MMOJIOKEHUS IIeHTpa u3ruba; B [23] 3TOT mapamerp
pasen -0,8 mm, B CFSteel -1,6 mm (pa3uuna cocrasisier 0,8 MM); ObUT BBINOJIHEH KOHTPOJbHBIA Pacuér
ceuenus B [25] — pesynbrat: -1,3 MM, pasuawna ([25] — CFSteel) cocraBmsier 0,3 MM, 9TO TOBOPHT O
OJIM30CTH PE3yJIbTATOB ITHX PACUETOB,;

. pacxXoKJeHHE 3a CUET TOrO, YTO B UCTOUHHUKE [23] yUUTHIBACTCS MOMEHT MHEPIIMKM CBOOOHOIO Mosica
OTHOCHTENBHO OcH Y |y, BBIYMCIICHHBII B IIPEATIONONKEHUH «OCTPhIX» yrioB, a B CFSteel yunrsiBarorcs

3aKpyriieHus B Mectax ruda (cm. Tabmumy 3.4.3);
B [23] JIOTyIIIeHa J0CajHasi TEXHUYECKash OLIMOKa: MPHU ONPENeICHUN M3TH0aIoNero MOMEHTa JIjIs
toukn € 1o Ta6m.10.1 [3] Moges = Gnea'La’/8 BMecTO Harpysku Qneg, paBHOH 0,00163 momcTaBieHO
3HaveHue kodduirenta K, , pasaoe 0,00188; mosromy B TabHIle 3HAUCHUS U3THOAIOIIETO MOMEHTA M3
IJTIOCKOCTH B TIPOJIETE W, COOTBETCTBEHHO, JIEBOM YACTH MPOBEPKH YCTOMWUMBOCTH CBOOOTHOW ITOJIKH

MporoHa 1o [23] He IPUBE/CHBI.

[TpoYHOCTH 10 HOPMATBHBIM HAMpPsDKEHHUIM B [23] He mMpoBepsIacs.
MakcumanbHbIii porud oT Harpy3ku (ss=0,87 kH/m coctaBuwi: no [23] 6,53 mm, mo
CFSteel 6,49 ymm. Pacxoxnenue cocrasiser 0,6%.

3aoanue 3.6: Jlannsiii BepudukannonHslii pacuér B3t u3 [26] (Example 4.5).
PaccmaTpuBaetcst IBYXITPOJIETHBIM IPOTOH C OJTMHAKOBBIMHE Tipoiéramu =5 u ¢ mepexnécrom Ha
cpenHeir omope oOmied mmHONW [/ M (pucyHok 3.4.36). VKIOH KpOBJIH 0=8". Illar MIPOTOHOB
s=1,2 m. HmwkHMIA TOSIC TPOTrOHA 3aKPEIUIEH M3 IUIOCKOCTH B CEPEIUHE KAXKIOTO IMPOJIETA.
[Ipenmonaraercs, 4YTO CTAJIBHOW NPOQPUIMPOBAHHBIA HACTHII, OINUPAIONIUICS HA IPOTOH,
sBisieTcss  aOcomoTHO — KECTKOM  numadparmoir.  CkaTHash — COCTaBISIIOIAST  HArpy30K
BOCIIPUHMMAETCSI  OTIOPHBIMH ~ YCTPOWCTBAaMH B  MecTaX OINUPaHUs MporoHa. Takke
KOHCTPYKTUBHOE pEIICHUE OmNop OOEeCIeYrnBaeT HECYIIYI0 CIIOCOOHOCTh TI0 CMSTHIO W
YCTOMYUBOCTU CTEHKH Ha omope. CedeHue mporoHa — Z-oOpas3HbIl MpoQMIb C pa3MepaMH:
h=200 t=15 mm, b1=6 mm, =74 mm, c=21,2 mm, r=3 mm, teoat=0,04 mm.
[apanTrpoBaHHBIi npenen Tekydecty cramu f,=35 kH/ex?.

Ty Ay iy

e - — - et e e ]

Pucynok 3.4.36 — Cxema nporosa
Harpy3sku:
- COOCTBEHHBII Bec MOKPBITHS (BepTHKATIbHASI TPABUTAIL[OHHAS HATPY3KA):
HOPMATHBHOE 3HaueHHe (ng=0,10 kH/n* 1,2 m = 0,12 kH/u;
pacuérHoe 3HaueHue (o= 0,12 kH/m"1,35= 0,162 kH/m,
- Bec cHera (BepTUKaJIbHasl IPaBUTALlMOHHAS HArpy3Ka):
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HOPMAaTUBHOE 3HaUYCHUE Qns=1,2 kH/M* 1,2 m-c088°=1,426 xkH/m;
pacuérHoe 3HaueHue (s=1,426 KH/M2'1,5:2,138 kH/m.
[TogpéMHas Harpy3ka oT BeTpa (BepTHKaIbHAs COCTABIIAIONIAs):
HOPMaTHBHOE 3Ha4YeHue Qnw=-0,3 kH/m2"1,2m / c0s8°=-0,364 xH/m;
pacuérHoe 3HaueHue qy—-0,364 xH/m2:1,5=-0,545 xH/m.

Pacuém: Tlpumem Ry=fy. [IpunsaTelii B [26] Moxyns ynpyroctu craiu E=2,1-10"kH/ca’.

B CFSteel B coorsercreun ¢ [1] upumst E=2,06-10°xH/cv®’. Ho i mamHOTO
BEepH(PHUKAIMOHHOTO MIPUMEpA B MPOrpaMMe IPUMEHEH MOAYIb YIPYTOCTH, PaBHBIA MPHUHITOMY
B MCTOYHHKE, OTKY/1a B3AT pacuét [26].
DMIOpHl YCWIHA B JIEBOM MPOJIETE ABYXIPOJIETHOTO MPOTOHA OT IPaBUTAIMOHHON HArpy3KH JUIS
Couemanus Harpy30k Nel (cOOCTBEHHBIN BeC MOKPHITUS + BEC CHEra) NMPUBEJCHBI HA PUCYHKE
3.4.37; ot noapémMHON Harpy3ku uist Couemanus Ne2 (COOCTBEHHBIN BeC MOKPBITHS + BETEp) —
Ha pucyHke 3.4.38. 3HaueHust wusruOaromero MmMomeHta My u momepednHod cuimsl Qy B
XapaKTepHbIX Toukax nporoHa 1o [26] u CFSteel npusenens! B Tabnuie 3.4.7.

B [26] BeImOIHEHA TTPOBEPKA TI0 HECYIIECH CITOCOOHOCTH MTPOTOHA B TIPOJIETE B BUJIC
My /Mcrg = 0,442 < 1. B CFSteel npowusBoauTcs mpoBepka MPOYHOCTH MO HOPMATBHBIM
HanpsHKeHUsIM B GopMme omax / Ryye < 1. B pesynbrare pacdéra moOIydeHO MaKCHMalbHOE
HaIPsDKCHUE B TIPOJIETE Omax—16,809 kH/cm? . OTHOMEHNE omax | Ryye = 0,480 < 1.

B tabnuue 3.4.8 nmpuBeneHbl reOMETPUUECKHUE XapaKTEPUCTUKHU CBOOOIHOTO Tosica
MporoHa ¢ mpuierarorieii yacteio crerku (1/5 hy) mo [26] u CFSteel. B Tabmuie 3.4.9
MIPHUBEJICHO COTIOCTABJICHUE PE3YIFTaTOB PACUETOB HA YCTOMYUBOCThH HIKHETO CBOOOTHOTO
[0sICa M HECYIIYIO CLIOCOOHOCTh CEYEHMs IPOTOHA 0 CABUTY JJIsl TPABUTALMOHHON HArpy3Ku.

Ha pucynke 3.4.39 npuBeneHsl pe3yibTaThl pacuéTa: BKIaaka [Ilposepxu aist Couemanus
Nel.

Tabmuna 3.4.7 — 3nauenus My u Q, o [26], [25] u CFSteel

En. 3HayeHHne Pacxosxnenne CFSteel,
Ycunue H3M. %
[26] | [25] | CFSteel | c[26] | c[25]
I'paBuTanionHast Harpy3ka

Wzrubaromuit MOMEHT B MponeTe kHm 3,67 3,68 3,69 0,5 0,3
Wzrubaromuiit MOMEHT Ha cpelHei onope kHm 8,09 8,03 7,98 1,4 0,6
H3rn6afomnﬁ MOMEHT B MECT€ OKOHYaHHUs < 4,69 4,66 4,62 15 0.9
nepexyécra

[onepeuHas cuia Ha JIEBOi orope xkH 4,13 4,10 4,10 0,7 0
[NonepeuHas cuia Ha CpeHei omnope xkH 7,37 7,31 7,29 1,1 0,2
[NonepeuHas cuia B MECTe OKOHYAHUSI TIEPEXIIECTa xkH 6,22 6,17 6,15 1,1 0,2

ITonpéMHas Harpyska

Wzrubaromiuiit MOMEHT B Mponére KHm 0,61 - 0,62 1,6 -
W3zrubaromiuit MOMEHT Ha cpeaHeil onope kHm 1,34 - 1,35 0,7 -
H3rn6af0mnn MOMEHT B MeCTe OKOH4YaHus | kHwm 0,78 i 0,78 0 i
nepexyécra

[NonepeuHas cuia Ha JIEBOW Omope xkH 0,68 - 0,69 1,4 -
[MonepeuHas cuia Ha CpeHei onope xkH 1,22 - 1,23 0,8 -
[NonepeuHas cujia B MECTe OKOHYAHUS MEPexXIécTa xkH 1,03 - 1,04 1,0 -
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<
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Pucynok 3.4.37 — Dmrops! yeunuit aust Couemanus Nel (rpaBUTAIMOHHAS HATPY3Ka
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Pucynok 3.4.38 — Dmrops! yeunwii anst Couemanus Ne2 (monbEMHast Harpy3Ka)

Tabnuia 3.4.8 — 'eomeTpuuecKkre XapaKTepPUCTUKNA CBOOOIHOrO MMOscCa IIPOroHa ¢ IPUJICTaloIIel YacThiO

creuku (1/5 hy)

O0603H. En. 3navenune | 3HaueHHe Pacxoxk
HauMeHOBaHMe XapaKTePUCTUKH H3M. o [26] no aenne,%
CFSteel

[Tnomnaas monepeyHoro ceueHms As oM’ 1,857 1,749 58
PaccrosiHre OT CpeAMHHOM IUIOCKOCTH CTEHKH [0 Xeq on 2,812 2.824 0.4
LIEHTPA TSKECTH
MOMEHT CONPOTHUBIICHUS CEUCHUS] OTHOCUTEIFHO OCH
Y A7l IpaBOro BOJIOKHA B TPE/IIONIOKEHUN CEUCHUS, W o 338 ) )
COCTOSIIIIETO M3 CPEeNUWHHBIX IuTockocTed (PucyHOK b '
3.4.33)
MOMEHT COMPOTHUBIICHUS CEUCHUSI OTHOCHTEIILHO OCH
Y i KpaiiHero mpaBoOro BOJIOKHA OTruba ¢ yu€rom Wiy em® - 3,08 -
peanbHON TONIIMHBI U 3aKPYIIICHUS YTIIOB
Paanyc vHepIuu OTHOCUTENHHO och Y iy cm 2,624 2,578 1,8

Ipumeuanus: - B [26] reomeTpuueckie XapaKTepPHUCTHKU CEUCHHI BHIUMCIICHBI B IPE/NOTOKCHUH
«OCTPBIX» YTJIOB, B TO Bpems kKak, B CFSteel — ¢ yuérom peanbHOro 3akpyriieHus yrioB
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Inasa 3 CFSteel v.3.1
Tabnuia 3.4.9 — ConocraBieHne pe3yJibTaTOB PacuéToB JIJIs TPABUTAIMOHHON HATPY3KU
Ex Mynxr 3 3navenne | Pacxox
HanmeHoBaHHe 0603 | EN1993-1-3 ““'*[ez*éﬁ‘e 1o NeHue,
oM o CFSteel %
Pacuér ycroH4rBOCTH HIXKHETO CBOOOHOTO IMOsica Ha CpeHel onmope

MOoOMEHT WHEPITUH OTHOCHTEIIEHO OcH X Iy cem® - 330,8 330,1 0,2
Koappunuenr ky, K - 10.1.4.1(4) 0,163 0,155 4,9
boxosas - pasnomepHo-pacipenenéumas | o | ppey | 1014.1(3) | 000371 | 000352 | 4.6
Harpys3Kka Ha HH)KHHUIA CBOOOHBIH MOSIC
JKéctkocTh yrioBoil cBsi3u (s [26] npunsta no I cHem/enn 10.1.5.2 0.7 0.7 0
pesynbratam ucnbitanuii; B CFSteel — takoit sxe) D o T ' '
OO6m1as xKECTKOCTHL OOKOBOM CBSI3U K kHlemlem 10.1.5.1 0,0016 0,0016 0
Koadunuent ynpyro-noiaTianBoii ormopsl R - 10.1.4.1(7) 0,104 0,109 4,8
[TorpaBouHBIif K03 punmeHT JUIs ke ) a6m10.1 0,082 0,975 0.2
BHYTPEHHHUX OOKOBBIX OITOD
PacuérHas mmHa cBoOOOLHOrO mosica lies om 10.1.4.2(3) 123,8 123,6 0,2
VYcnoBHass THOKOCTh HIDKHETO TOsica IPH
pacuéTax ero Ha YCTOHYHBOCTH Y CpEIHEH Ay - 10.1.4.2(2) 0,580 0,597 2,9
OITOPBI

Dnemernmul 1e801 Hacmu QopMyibl NPOSEPKU YCMOUYUSOCMU HUJICHe20 nosica (3.4.15)
Koappunment ycroiunBocTd cBOOOAHOIO r ) 10.1.4.2(1) 0,926 0,919 0.8
HIDKHETO rmosica
PacuéTHplii  uM3rubarmMii  MOMEHT B M, <Hen 10.1.4.4(1) 809 798 14
TUTOCKOCTH MTPOTrOHA
PacuéTHplii  uM3rubarmmMii  MOMEHT B Myed <Hen 10.1.4.4(1) 18.9 18,0 47
HIDKHEM T10SICE M3 TUIOCKOCTU IPOrOHa
CyMMapHBIi ~ MOMEHT  COIPOTHBIICHHS
HWKHETO  10SCA  OTHOCHTENILHO  ero Wy, o 10.1.4.4(1) 6,91 6,34 82"
LEHTPATBHOMN ocH, napasuieIbHON
TUIOCKOCTH CTEHKH JTBOMHOTO poduis
HeBaiI yacth  (GOpPMYJbl  MPOBEPKH ) xHler? | 10.1.4.4(1) o 15.99 i
YCTOWYHMBOCTH HHXKHET'O T1osica

Pacuér yCTONYMBOCTH HIDKHETO CBOGOIHOrO Mosica B MECTe 00pbIBa IepexJécTa cpeiHell onopsl

OO01as xECTKOCTh OOKOBOM CBA3U K xHl e 10.1.5.1 0,000901 | 0,00091 1,0
Koadduument ynpyro-noaTianBoii ornopbl R - 10.1.4.1(7) 0,136 0,149 95
Pacuérnas muMHa cBOOOIHOIO mosca lies oM 10.1.4.2(3) 122,6 122,2 0,3
YcnoBHasi THOKOCTh HWDKHETO TMOsica IpU
pacuérax ero Ha YCTOMYHMBOCTb y CpEIHEH Z} - 10.1.4.2(2) 0,607 0,616 1,5
OIOPBI

Dnemenmul €601l wacmu Gopmyivl NPOSEPKU YCMOUMUBOCTU HUdCHe20 nosica (3.4.15)
Koappunuent ycroiunBocTd CcBOOOIHOTO P ) 10.1.4.2(1) 0,015 0,010 05
rosica
Pacu€rHplii  w3ruOarommii  MOMEHT B M, <Hen 10.1.4.4(1) 469 462 15
TUIOCKOCTH ITPOTrOHA
Pacu€rhplii  u3rubaromumii  MOMEHT B Myeg <Hen 10.1.4.4(1) 18,88 187" i
HIDKHEM T0sICe M3 IUIOCKOCTH ITPOrOHa
MOMEHT CONpOTHBIICHUSI HIXKHEro Iosica
OTHOCHTENIFHO €ro LEHTPaJbHOW  OCH, Wiy e’ 10.1.4.4(1) 3,38 3,08 8,8
napajieIbHON IMJIOCKOCTH CTEHKH PO
HeBafI qacth  (GOpPMYJBl  MPOBEPKH ) xHlen? | 10.1.4.4(1) e 16,64 ]
YCTOWYMBOCTH HIXKHETO MOsICa

Hecymast ciocoOHOCTH MOMEPEYHOro CEUSHHUs 110 CIABHUTY
VcinoBHasg THOKOCTh CTEHKH AW - 6.1.5(2) 1,92 1,90 1,0
KpuTrueckoe HanpsoKeHUE TIPH CIIBATE fub kHlcm® 6.1.5(1) 6,361 6,501 2,2
Hecymiass ~ cnocoOHOCTh — MOMEPEYHOr0 Vo rd oF 6.1.5(1) 18.435 18,841 2.2
CEUYCHHUSI 110 C/IBUTY
Hecymiass ~ criocoGHOCTh _ moniepeuHOro N r oF 6.1.5(1) 36,87 37.68 2.2
CeUYeHUs] W3 JBYX mpoduiieit mo caBury :
IIpoBepka TO Hecymel CHOCOOHOCTH
N Veq/

MOMEPEYHOI0 CEYEHUs] Ha CABUI Ha JIEBOM v - - - 0,217 -
orope b,Rd
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I'nasa 3 CFSteel v.3.1

IIpoBepka 1m0 Hecyield  CIOCOOHOCTH
TONTEPEYHOr0 CEYCHUS Ha CIBHT B MECTE - - 0,337 0,326 3,2
o0phIBa mepexyécra :

IlpoBepka mo Hecymeil cnocobHoctH | Veqg/
TIOMEePEYHOro CEYCHHs Ha CIIBHT Ha ONOpe 2V rd

- - 0,200 0,193 3,5

Ipumeyanus: ~ - B [26] reoMeTphuecKie XapaKTEPUCTHKH CEUCHHIl BBIYHCICHBI B IPEITIONIOKCHHH
«OCTPBIX» YIJIOB, B TO Bpems kak, B CFSteel — ¢ yuérom peanbHOro 3akpyriieHus yrios;

™ - B [26] MomenT conporunenns ceueHust Wy B hopmyite (3.4.15) BBIUHCICH IS PELYLHPOBAHHOTO
CCUCHHUsSI B TPEAIOIOKEHUH, YTO MaKCHMaJbHbIe HANPSOIKCHUS OT W3ruba paBHBI MPEACTYy TEKy4eCTH
marepuana f,=350 Mlla; B To Bpems, Kak pa3Mepbl CeYCHHs U JCHCTBYIOIIMH M3rHOAIONIMii MOMEHT B
CEUEHHH TAaKOBHI, uTO peaykuus 1o [3] e mpebyemes, nostomy B CFSteel mpunumaercs Wyer = Wy ;

™" - B [26] GoxOBOIT MOMEHT y 06pe3a TepexiIécTa cpeHeil onophl BRIUUCISETCS 110 GopMyie Mygq =1/12
Onea L2 kg =18,88 xHem (Tabmuma 10.1 [3]), T.e. kak Ha camoii onope, HO co cBouM Kg; B CFSteel
NPUHUMAETCS pealbHOe 3HaUeHHEe MOMEHTa B MecTe oOpesa nepexnécma Moy Kr =1,87 kHcem (3HaueHne
MOMEHTA Ha OIOpe B NPOrpamMme Myeqd =18 kHem);

- W3-32 Pa3IMuMii B NPUHATHM B pacuér 3HaueHUil Wier ¥ Myeq B [26] u CFSteel cpaBHenue
pE3yJabTaTOB HE MPHUBOIUTCS
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Pacuét nporoHoe nokpeiTHA: PezynabTatsl pacueta

| Ofiwne aanmeie | Ceuenme | Harpysin | TPOESRE | Smiope |
COL: + 1M1 +1%2 | oz + 1L+ 1713 |

Pacuyér Example 45

CoueTtaHne 1

lMpoBepka NPOYHOCTA NO HOPMAIBHBIM HaNPAMEHUAM
HanpaseHua:

PECKRENAEHHEIR (BERXHWA) NoAc
N

X
ﬂ' = —

Aerr Wierr
cBCBOAHEIR [HUMHWA) NoAac

N M Meocq
g=— = 4[5

Aepr Weerr Wy
e |
R}']’f

MaKkcMmaneHoe SHaYEHHE HEI'IFIHPHEHMﬁ

=1

2
(= A 16,809 kH/cm
Pacy&THoe CONPOTHENEHKME CTENM 3500 KHfEMZ
v ;
KoaddMUMEHT yCNoEMIA paboTel 4NA PECYETOE HE NPOYHOCTE Y. 1,00
0,480 = 1

oK
MpoBepka ycToliuneocTu ceoboaHoro noaca no n.10.1.4.2 EC3-1-3

1 ( M, N ) Mpyzq
— + + = Ryy, 107
Xer st x Asff W}'y yie ( )

HKoaddUUMEHT yCAOBMIA paBoTel 4NA PacY&TOB HE8 YCTOHYMBOCTE ¥ 1,00
16,64 < 35,00

oK
Mpoeepka HecywWwer cnocoBHOCTH Ha caeur no n.6.1.5 EC3-1-3
1
B 4
Voma
Ifb,ﬂd = hwtfbr;];f

YCNOEHEA rMEKOCTE CTEHKK

Fl 1,899
.
HKpPMTUYECKOE HANPAKEHME NPH COBWIE

o 6,501 kH/cm®
PacuyéTHan nonepeyHan cuna ‘u"E_

4,098 6,151
Hecywan cnocoBHOCTE CEY4EHNA Ha CABKT V,

by, rd
18,841 18,841

7,250

37,682
Vea

: 0,217 0,326
Vo.aa

0,193 oK

L[ o

Pucynok 3.4.39 — Pe3ynbraTsl pacuéra nporona NOKpeITHs 1Mo 3adanuto 3.6
BKiazka [Iposepru (Couemanue Nel)
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