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OBIIUE ITOJIOXXKEHN A

[Tporecc BBIMIONHEHUSI KYypCOBOW paboThl «MeTalmndeckue KOHCTPYKIIHID)
HampaBJieH Ha (pOpMHUpOBaHHE CIEAYIOUTNX KOMITETEHITHIA:
-CIIOCOOHOCTBIO ~ BBISIBUTh ~ €CTECTBEHHOHAYYHYIO  CYIIHOCTh  HIpOOJieM,

BO3HHUKAIOIIMX B X0Ji¢ MNPOGECCUOHANIBHONU JEATeTbHOCTH, IPUBICYh WX IS
peIIIeHUs] COOTBETCTBYIOINH (hr3HKo-MaTeMaTHaeckuid armapar (OI1K-2);

-3HaHMEM HOPMATUBHOW 0a3bl B 00JIACTH MHKEHEPHBIX U3BICKAHUM, IPUHIUIIOB
IPOEKTUPOBAHUS 3AAHUN, COOPYKEHUH, MHKEHEPHBIX CHCTEM U O000pYIOBaHMA,
TUTAHUPOBKH U 3acTpoiiku HaceneHHbIX MecT ([TK-1);

BJIAACHUCM MCTOAAMHU IIPOBCACHHA HWHIKCHCPHDBIX HBBICKaHHﬁ, TEXHOJIOTUEH
IMPOCKTUPOBAHUA z[eTaJ]eﬁ )51 KOHCTpYKI_[I/Iﬁ B COOTBCTCTBHHU C TCXHHYCCKHNM 3aJaHUCM
C HCIOJb30BAHHMCM YHHBCPCAJIBHBIX MW CICHHUAIM3HPOBAHHBIX IIPOIrpaMMHO-
BBIYHUCIIUTCIBHBIX KOMIINIICKCOB M CHUCTCM ABTOMATHU3WPOBAHHLIX IIPOCKTHUPOBAHUA

(TK-2);

-CIIOCOOHOCTBIO ~ IPOBOJUTH  TPEABAPUTENBHOE  TEXHUKO-3KOHOMHYECKOE
000OCHOBaHME TPOEKTHBIX PEIICHUW, pa3padaThiBaTh MIPOEKTHYIO M pabdouyro
TEXHUYECKYIO JOKYMEHTAIUIO, opopMIIATH 3aKOHYEHHBIE MIPOEKTHO-
KOHCTPYKTOPCKHE pPAa0OThl, KOHTPOJIUPOBATH COOTBETCTBHE pa3padaThIBa€MbIX
IIPOEKTOB M TEXHUYECKOM JOKYMEHTAllUM 3aJlaHHI0, CTaHIapTaM, TEXHUYECKUM
YCIIOBHSIM U IPYTMM HOpMaTHBHBIM qokyMeHTaMm (I1K-3);

- BJIQJICHHMEM TEXHOJIOTHEH, METOAaMH JOBOJKH U OCBOEHHUSI TEXHOJOTHMYECKHX
IPOLIECCOB CTPOUTENILHOTO IMPOU3BOJICTBA, SKCIUTyaTalliu, OOCITY>KUBAaHUS 3JaHUM,
COOPYKE€HUW, WHXEHEPHBIX CHUCTEM, IIPOU3BOJACTBA CTPOUTEIBHBIX MaTE€pPHANIOB,
U3JIeNTUi 1 KOHCTPYKIUH, MauH 1 o0opynosanus ([1K-8);

-BIIQJICHUEM METOJlaMH M CpPeACTBaMU (U3NYECKOTO M MaTeMaTUYECKOTO
(KOMITBIOTEPHOT0) MOJCTMPOBAHUS B TOM YHUCIIE C MCIIOJIb30BAaHHEM YHHBEPCAIBHBIX
U CICUATM3UPOBAHHBIX MPOrPAMMHO-BBIYMCIUTENBHBIX KOMIUIEKCOB, CHCTEM
ABTOMATH3UPOBAHHBIX TPOCKTHPOBAHUS, CTAaHAAPTHBIX MAKETOB aBTOMATH3AIMH
UCCIIC/IOBAHUM, BJIAJICHMEC METOJaMU HCIBITAHUN CTPOMTEIBHBIX KOHCTPYKLIUH H
U3JICNIUi, METOJaMU TOCTAaHOBKM M TIPOBEICHUS AKCICPUMEHTOB IO 3aJaHHBIM
metoaukam (ITK-14).



NCXOIHBIE JAHHBIE HA ITPOEKTUPOBAHUE

Tema KypcoBoi pabOTHI O METAUTMYECKUM KOHCTpYKImsIM: «IIpoekTupoBanue
METAJUIMYECKON OATTOYHOU KIIETKUY.

HcxonHble JaHHBIE HA MPOEKTUPOBAHUE OANOYHOM KIETKH NPUHUMAIOTCA 10
Tabs.1 B COOTBETCTBUU C MOPSIKOBBIM HOMEPOM OYKB (paMUIINU, IMEHH U OTYECTBA
ctyaeHTa. [Ipumep BbIOOpa MCXOIHBIX JaHHBIX IPEICTABICH B Ta0I.2.

Cocrasn KYPCOBOM Da6OTI>I.

1.Pa3zpaboTaTh MOHTaXXHYIO CXeMy OaJOYHON KJIETKU C BBIIEICHHEM T'PY30BBIX
IUIONIa/Ied Ha paccuuThIBaeMble 3JeMeHThl. Pekomenayemble macmitaObr 1:100,

1:200, 1:400, 1:500.
2.BBINOTHUTD PACUETHI:

a) CTaJIbHOM HACTHI,
0) Oanka HacTuUiIa U3 MPOKATHOTO IBYTaBpa;
B) IIaBHas Oajika COCTaBHOT'O CEUEHMUS U3 CBAPHOTO JIBYTaBPa;
T) [IEHTpaJIbHO-CKaTask KOJIOHHA U3 iByTaBpa Tuna K (crepkens, 6aza, oroio-Bok);
1) Y3J1bI CONPSDKEHUN KOHCTPYKITHA.
3. BoInonHuTh rpauuecKyro 4acTh:

a) MOHTQXHYIO CXeMy OaIOYHOW KJIETKH (TIJIaH M pa3pesbl) C MAPKUPOBKOM OT-
MPaBOYHBIX 3JIeMEeHTOB. PekoMenmyembie Maciiradsl 1:10, 1:20, 1:25;

0) nu3o0pakeHre OTIPABOYHOTO JIEMEHTA IJIaBHOM Oanku: dacaj, BUIbI CBEPXY,
CHU3Y M COOKy, ToTiepeuHble ceueHusi. Pekomenayemsie macimradsl 1:10, 1:15, 1:20,
1:25, 1:40, 1:50;

B) u3o0paxxeHue Oanku HacTwia: (acaj, BUI CBEpPXY WM CHU3Y, MONEPEUHOE
ceuenue. Pexomenyemoie Macitadsr 1:10, 1:20, 1:25;

T') y3Jbl U COMPSDKEHUS: MOHTAXXHBIM CTHIK TJIABHOW OaJIKu, COTPsKEHUE OalKu
HacTUJIA C TJIABHOM OaKoM, onMpaHue TJIaBHOW OalKy Ha KOJOHHY. PekoMeHmyeMble
MacmTa0osr 1:5, 1:10, 1:15, 1:20;

1) crenr(pUKauo Ha OTIIPABOYHBIN 2JIEMEHT TJIaBHOM OallKu;

€) MpUMEYaHUs K YepTEeKY, BKIIOYAIONINE YKa3aHHWs O MaTrepuajgax KOHCTPYK-
U, crioco0ax CBapKH, TUIAX 3JIEKTPOJOB MU MapKaX CBAPOYHBIX MPOBOJIOK, MPeoo-
JaaroNIMX W HE IMPOCTABJICHHBIX HAa YEPTEKE pa3Mepax CBapHBIX IIBOB, OOJTOB,
OTBEPCTUM U T.I.

3aKkoHYEHHAsI KypcoBas paboTa MPEACTABISICTCS K 3alIUTE B BUJIC TTOSICHUTEh-
Holt 3amucku 00béMoM 30...40 cTpanull TekcTta U rpadguueckoil yactu B o0béme 1
naucTa BatMaHa opmara Al.



Hcxonubie nanHbie K KypcoBoi pabote «IIpoekTrpoBaHue MeTaUTMYECKON 0aTOUHON KIICTKH Ta6nuna 1
HopmatuBHas Koadpunment
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2 1,4 4,0 11,0 10 25 9,9
3 1,0 5,2 12,2 3 16 6,0
4 1,6 4,6 9,8 1 21 6,2
5 1,2 5,4 13 8 19 5,2
6 1,8 6,0 13,2 15 26 5,8
7 0,8 5,6 9,4 4 16 6,5
8 1,4 4,8 13,2 6 23 5,3
9 1,2 5,8 10,2 1 17 6,4
10 1,6 4,2 14,6 16 14 5,6
11 1,0 3,8 11,2 6 18 5,9 C255 C355 | C345 | C245 B10
12 1,8 5,0 12,4 12 12 5,2
13 1,4 4,0 14,8 17 15 6,8
14 0,8 5,6 10,4 11 10 5,7
15 1,8 4.4 13,4 8 24 51
16 1,0 4,2 14,4 13 17 6,4




0 1 2 3 4 5 6 7 8 9 10 11 12 13
17 1,2 4,6 13,8 4 25 54| (C255| C(C355| C345| C245 B10 1,1 1,3
18 1,4 5,2 12,6 12 21 5,7
19 1,8 4,8 9,2 18 18 6,5
20 1,0 5,6 12,0 14 22 5,3
21 1,8 3,6 11,6 10 26 6,6 C355| C345| C390| (245 B15
22 1,4 4,4 15,6 12 23 5,0
23 0,8 5,8 10,6 14 26 6,2
24 1,6 3,8 12,0 8 19 5,6
25 1,2 6,0 14,0 / 27 9,5
26 0,8 5,4 10,8 3 24 5,9
27 1,0 4,0 12,7 8 16 5,4
28 1,4 3,8 9,6 20 17 6,6
29 1,0 4,2 14,2 2 22 5,1
30 1,6 5,0 10,0 10 18 8,6
31 0,8 5,4 11,8 9 27 5,8
32 1,0 5,8 12,8 6 15 6,7

npoBoJioku Beiouparotes mo CIT 16.13330.2017* [1].

[Ipumeuanue: 1) TUI HACTHIIA CTAJIBHOM C OTHOCUTENIbHBIM TPOrUOOM li; THIIBI AJIEKTPOJOB, MApKU CBAPOYHOMN
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Bb100p HCXOHBIX JaAHHBIX HA POEKTUPOBAHUE

Tabmura 2
byksa | Ne Hcxonnble 1aHHbBIC ygg(?:}?; ) En. BSJ?:II\‘-/II:IE’EI
®.1.0. | n/u A A U3M ’
YCHUS CTajb
M 1 | Illar 6amok HacTUIa a M 0,8
A 2 | IIponér Gamok HacTuia | M 3,6
P 3 | [Iponér rmaBHBIX OaJIOK L M 12,6
T 4 HopmaruBHas nocrosiHHas o CH/n? 14
Harpyska
A 5 HopmartnBHas BpemeHHas ", CH/n? 20
Harpyska
3 6 | BeicoTa aTaxka H M 6,4
A 7 | Cranp 6anok HacTUIIA C345
H 8 | Crasb KOJIOHH C355
0 9 Cranp nosiCOB IJIaBHOM C345
OaIKu
B 10 Cranb IEaCTI/IJIa, CTCHKHU 245
TJIAaBHOM OayKu
M 11 | Knacc 6etoHa pyHgameHTa B10
A 12 Koapdumuent HaAEKHOCTH yoan 11
110 Harpy3Ke (MOCTOSIHHOMN )
r 13 Koaddurment Ha&KHOCTH y;p 13
110 Harpy3ke (BpeMEHHON)
14 Tum HacTHiIa — CTAIBHOM ¢ L 1
OTHOCHUTEIBHBIM IIPOrHOOM L, 150
THIIBI 2IEKTPOIOB, MAPKHU
15 | cBapouHoii ipoBoJIOKH [1,

Ta0m. ['.1]




KOMITOHOBKA BAJIOYHOM KJIETKU

bamouHast KieTka OAHOATaXHOW paboyeil IUIOIAgKH, pEeKOMEHayeMas K
pa3paboTKe MO 3a/JaHHI0, COOTBETCTBYET HOPMAJIbHOMY THUIY OajJO4YHBIX KJIETOK U
IpeJCTaBIsIeT cOO0M CUCTEMY MEPECEKAIOLINXCA HECYIUX Oanok (TJIaBHBIX OajoK U
0aJoK HacTuiIa), Ha KOTOpPBIE OMMUPAETCS MJIOCKUM cTanbHOM HacTui. [locTosiHHBIE U
BpPEMEHHbIE HArpy3KU B 0AJIOYHOMN KJIETKE HOPMaJIbHOIO TUIIA IEPEJAIOTCS C HACTHIIA
Ha OaJKu HacTWia, KOTOpble, B CBOIO Ouepelb IEepefaroT MX Ha IJIaBHble Oajkw,
OIKparoIINecs Ha KOJIOHHBI.

B kypcoBoit paboTe B y4eOHBIX LENSIX MPUHUMAIOTCS TJIaBHbIE OalKH, COCTOS-
M€ U3 IBYX B3aMMO3aMEHSIEMbIX OTIPABOYHBIX 3JIEMEHTOB. Tak Kak rJIaBHbIC OAJIKU
UMEIOT MOCEPEANHE MOHTAXHBIE CTHIKHM, TO OajJKW HAacTWJIA pacrojaratoT CUMMET-
PUYHO OTHOCHUTEIILHO CEPEIMHBI MPOJIETA MIaBHBIX Oanok. /[ ynpoiienus conpsixe-
HUsl OaJlOK HAacTWUjia C TJIaBHBIMH HEOOXOJMMO CPEIHIOI YacTh MHposi€Ta IIaBHOU
OanKkyu OCTaBUTH CBOOOJHOM, T.€. Oajka HAacTWIAa HE JOJDKHA NMPUXOAUTHCS Ha MOH-
TaxHbIM CThIK. ComnpspkeHrne 0aJoK HacTHIa C TJIaBHBIMM OallkaMM IPUHUMAETCS B
OJIHOM YPOBHE BEPXHHX MOSICOB.

Ha ocHoBaHuM MCXOAHBIX AaHHBIX (CM. Tabxd. 1, Tabn. 2) B MOSICHUTENBHOU 3a-
IUCKE BBIYEPUYMBACTCS MOHTa)KHAs cxeMa OalO4YHOM KIETKM pa3MepaMy IO JIBa
nponéra O6amoK HACTWIA M J[Ba MPOJIETA TIIaBHBIX OAJOK C yKa3aHHEM MapKHUPOBKU
AJIEMEHTOB, OCHOBHBIX Pa3MEpOB U TPY30BBIX IUIOMIA/Ie HA PACCUUTHIBAEMEBIE dJIe-
MeHThI. [IpruMep MOHTaKHOU cXeMbl 0al04YHOM KJIETKU NMpuBeAEH Ha puc. 1. Cranb-
HOW HAaCTHUJI Ha TUIaHEe OAJIOUYHOM KJIETKH YCIIOBHO HE NTOKA3bIBACTCS.

MapkupoBKa HECYIIUX JIEMEHTOB OaIOYHOM KJIETKU 3aBUCUT OT MPUXOSAIINX-
Csl HA HUX Harpy3ok. Mapku 5J€eMEHTOB Ha CXeMe UMEIOT OYKBEHHBIN MHJEKC (OyKBa
pycckoro andaBurta) u HHGPOBOMN MOPSIAKOBLIN HOMEp. [IpuMep MOHTaKHON CXEMBI C
MapKUPOBKOM AJIEMEHTOB MPEJCTaBJICH Ha puc. 1.

B xypcoBoii paboTe BBIMOJHSIOTCS pacu€Thl CTAIBHOTO HACTWJIA, OAJIKU HACTHIIA
b2, rnaBuoi#t Oanku ['2, nenTpanpHO-ckaToil KosoHHBI K4. I'py30BbIe TUIOMmMAAN Ha
pacCUYMTHIBAEMbIC DJIEMEHTHI yKa3aHbl Ha puc. 1. Pacu€r BeIMOMHAIOTCS 1O Hanboee
Harpy>KeHHBIM JICMEHTaM.
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B — IPY30BBIC IUIOINIAIA HA HECYIIME AMeMeHThI: 1 — HacTu, 2 — Oanka Hactuna b2-A,
3 —rnaBHas Oanka I'2, 4 — kononna K4

Puc. 1. MonTa)xHas cxema 0aJIOUHOM KJIETKH
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IIpumep. CO0p HATPY30K HA IJIEMEHThI

Jlns 6ajgok HacTWiIa Mapku bl mmpuHa rpy30BO# IUIOMIAM COCTAaBIsACT a'/2 =
1,4/2=0,7m, ana Oamok HacTwia B2A mupuHAa Ipy30BOM ILIOMIAAM pPaBHA
a/2+a/2=08/2+1,4/2=1,1m™, ana Ganox HactTuna b2 mmpHHA Trpy30BOil
IJIOIIAIM paBHa mary 3tux 0anok a = 0,8 M. Ha rimaBnabie 6aiku Mapku I'1 Harpyska
cobupaercs ¢ mupunbl [/2 = 3,6/2 = 1,8 M. [Insg rnaBueix Oanok [2 mupuHa
TPY30BOM TUIOIIAJM PaBHA PACCTOSHUIO MEXAY TJIABHBIMH OadKaMH WM TMPOJIETY
Oanok Hactwia l = 3,6 M.

[Tnomaau coopa HArpy30K Ha KOJIOHHBI

Ll 12,6:3,6

Kl -4 = 12638 _ 11 342, K2 -2 = 2838 _ 52,68 m?;
4 4 2
Kg_%l:”'zﬂ:zzﬁgw; K4-L-1=126-3,6 = 4536 M2

PACYET CTAJILHOI'O HACTHUJIA

B kauecTBe HacTwia B KypcoBOM pa0OTe€ NPUHUMAIOTCS CTaJbHBIE IIOCKHUE
JUCTBI TOJIIMHOM 6...16 MM, IpUBapuBaeMble K BEpPXHUM HosicaM Oanok Hactuia. 13
YCIIOBUS pallMOHAJIBHOTO MCIIOIb30BaHUS CTAJIU TOIILKHY CTaIbHOIO HACTHIIA MOKHO
MPUHATh B 3aBUCHUMOCTHM OT JCHCTBYIOIIEM HA HEro HOPMATHMBHOM Harpy3Ku
(MOCTOSIHHOM M BpeMeHHOM): npu Harpyske (" <10 xH/mM? mis HacTMIIOB ciemyer
MCIIOJIb30BATh JIMCTHI TOIMIMHOMN 1,=6...8 Mm; npu 11< " <20 kH/M? t,=8...10 Mm;
mpu 21< q" <25 kH/M? t,=10...12 mm; ipu 26< " <30 kH/Mm? t,=12...14; npu q">31
kH/M? t,=14...16.

TonmuHy cTagpbHOTO HACTHIIA B KypCOBOM paboTe MOKHO TAaK)Ke OTMPEICIIUTH C
nomotneio rpaduka [6, puc. 7.6] wiu pucynka [7, puc. 8.7]. Jlns 3aganHoi HOpMa-
TUBHOW HArpy3ku OTHOCHUTENbHO mporubda 1/150 mo rpaduky HaXoasT mpeaeabHOoe
OTHOIIIEHUE TIPoJIéTa HacTUIA (11ara 6ajgoK HACTUIIA) K TOJIIMHE HACTUJIA. TPUHUMAs
miar Gajok 1Mo 3aJaHulo, MO MOJYYEHHOMY COOTHOILIEHHUIO ONPENENSIOT TpeOyeMyto
TONMINHY HacThIa. PaKTUYECKYIO TOJIIMHY HACTUJIA HA3HAYAIOT MyTEM OKPYTICHHS
TpeOyeMOoro 3HayeHusi 10 OvpKaiiiieid OOJbIIeil TONIIMHBI MPOKATHIBAEMOTO JIMCTA
(mpui. 4).

[Ipn HeoOXxoaMMOCTH B KypCOBOM pabOTE€ MOMXKHO TakK€ MPUHATH IUIOCKHI
CTJIbHOW HACTWJI, MOJKPEIUICHHBbIM pEOpaMu >KECTKOCTU, W PACCUUTATH €ro IO
Hecylel crocooHocTH U Aedopmarusam [6, 6].
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IIpumep. Pacyér cTajJbHOI0 HACTIWIIA

B coOTBEeTCTBUM C UCXOHBIMU JJAaHHBIMU (CM. Ta0J1. 2) B KAUECTBE HACTUJIA IIPU-

MCHACM IIJIOCKHUC CTAJIbHBIC JIMCTHI. MapKa cranu Hactuia C245

TommuHy HacTuia ONpenensieM B 3aBUCUMOCTH OT JEHCTBYIOLIEH Ha HEro

HOPMAaTUBHOW CYMMapHOUW Harpy3Ku

Z qn = qT}zocm + q@p =14+ 20 =34 KH/M2

[IpuHuMaem TonmMHy HacTuia t, = 16 MM.

PACYET BAJIKU HACTUJIA B2A

BBuay cpaBHUTENBHO HEOOJBIIOrO Mpoi€Ta M Harpy3ku Oanka Hactuia b2A

IIPOEKTUPYETCS U3 MPOKATHOTO AByTaBpa. B KypcoBoii paboTe B KauecTBE MPOKATHOM
OaJIKM MPUHUMAIOTCSA JBYTaBpbl C YKIOHOM BHYTpeHHHX rpaHeil mosiok mo ['OCT
8239-89 [4] unu aByTaBpHI C NMapauICIbHBIME TPAHIMH TOJIOK TUTIA b (HOpMabHBIH

tun) o ['OCT 26020-83 [5] (mpwui. 3).

banka HacTmia npencrtaBisieT coOOM OJHOMPOJIETHYIO OalKy, Harpy>K€HHYIO
PAaBHOMEPHO paclpe/ieIEHHON Harpy3Koi, COOpaHHOM ¢ COOTBETCTBYIOIIEH IPy30BOM

wiomaau (puc. 2). CTaTnyeckuM pacy&ToM ONMPEIeIIOTCs PACUETHBIC YCHIIUS (U3TH-
Oaromuit MOMEHT Mpmax 11 moriepednas cuia Qmax) B XapaKTEPHBIX CEUCHUAX OaIKu.

Qmax ,

o \‘Mmax

Q

Puc. 2. Pacuérnas cxema Oanku Hactuna b2
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[TonGop cedeHus: 0aIOK HACTH-
Ja B cootBeTcTBUH ¢ [1, . 8.2.1] Be-
n€tcss ¢ y4€TOM pa3BUTHUS TLJIACTH-
yeckux nedopmaruii. B atom ciy-
yae TpeOyeMbIli MOMEHT COINpPOTHUB-
JICHUS CEUYCHUS OMpEeaesIeTCs TI0

bopmyre

W™ = M yax
* Cx - Ry ) yc’

rae Ry — PACUYETHOE CONPOTUBJIEHUE
cTanu OajKyd HacTuia, OIpejaesse-
Moe Uit GacoHHOTO mpokata 1o [1,
tabn. B.3]; Mp,.x — MakCHMaJbHbIH
pacu€THhI M3rUOAIOIINN  MOMEHT;



Cy — KOO(P(UIIUEHT, YUYNUTHIBAIOIINA Pa3BUTHE IIACTHUECKUX JAedopManuid, IpUHU-
maeMmblii 1o [1, Tabi. E.1]; y, — koadduiuenT ycnosuii padoTsl [1, Tadm. 1].

[To coprameHTy npoKaTHBIX MpoduiIeh BIOMpaeTcs Onmxaimmii Homep npodu-
s ¢ MOMEHTOM COMNpPOTHBIICHHS, PAaBHBIM MIM OOJibIIMM Tpebyemoro W, = W',
[IpyHrMas BO BHMMaHUWE, YTO NPU OMNPEICICHUU PAcuETHBIX YCWUJIMI Harpyska oOT
COOCTBEHHOTO Beca OalKi MpUHUMANACh MPHOIMKEHHO, CIEAYET BBINOJHUTH KOP-
PEKTHPOBKY pacuéTa ¢ y4éTOM COOCTBEHHOTO Beca OallKH.

[To yTouHeHHBIM Harpy3kaMm U (PaKTHYECKHM T'€OMETPUUYECKUM XapaKTEepHUCTH-
KaM MoJ00paHHOE ceueHne OajIKu HACTUIIa MPOBEPSIETCA HAa MPOYHOCTH MO0 HOPMAaJIb-
HBIM U KacaTeJbHBIM HANPSKEHUSAM, )KECTKOCTh, OOIIYI0 U MECTHYIO YCTOMUUBOCTb.

IIpumep. Pacuér 6aaku HacTuiaa b2

Craruueckuii pacuér. Pacu€tnas cxema Oanku Hactuiaa B2A mpeacrtaBieHa Ha

puc. 2. Coop Harpy3ku Ha 0ajgKy HacTUJIa MPOU3BOJIUTCS B TabIM4YHOM hopme (TalduI.
3) ¢ yuérom (hakTHaeckoro coOCTBEHHOTO Beca HacTwia. HopmaTuBHAs Harpy3ka ot
COOCTBEHHOTO Beca OalKM HACTIVIA B MEPBOM MPHOMMKEHHH MPHHUMAETCS (g =
0,3..0,5kH/M2. Koaddunment Haa&KHOCTH MO Harpys3ke Jjisi COOCTBEHHOI'O Beca
METaIMYeCKuX KOHCTpykumi ¥y = 1.05 [2, tabn. 7.1]. IlnotHOCTH cTanu paBHa

Ys = 78,5xkH/m3 [1, Tabn. B.1].
[ToronHasi HopMaTUBHAs Harpy3Ka Ha OaJKy
q% =q% (a/2+a'/2) =35,656-1,1 = 39,222 kH/m.
[Toronnas pacu€THasi Harpy3ka Ha OanKy
qs=q; (a/2+a'/2) = 43,1388 1,1 = 47,457 xH/m.

MakcumanbHble pacd€THbIC 3HAYCHHUS M3THOAIOIIEr0 MOMEHTAa M TOMNEepEeYHOM
CWJIBI JIJISi pa3pe3HOM OaJIKu ¢ PaBHOMEPHO paCIpele/IEHHON HAarpy3KOW OIpeaens-
10TCS 110 hopMyIam:

= 76,8803 KHM; Qpax = 22 = 27720 = §5,4226 kH.

¢ qgl% 47,457 3,67
Mmax - 8 -
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Harpy3ka Ha 0aiaky Hacruia b2

Ta0Omuma 3
No Yen. | En. Hopwa- KOB(?.@HHHGHT Pacuérnas
Bunx Harpy3ku TUBHAs HaJEKHOCTU
/1 0003H. | U3M. Harpyska
Harpys3Ka | [10 Harpyske y
CoOCTBEHHBIH BeC
HacTUIa 2
1 t. -y, = 0.016-785 = Qe | kH/M?| 1,256 1,05 1,3188
= 1,256 kH/Mm?
CoOCTBEHHBIN BEC , 5
2 AT HACTILIA qes | kH/M 0,4 1,05 0,42
3 | IlocrosiHHas Harpy3ka Quocr | KH/M? 14 1,1 15,4
4 | BpevenHas Qop | KH/M?| 20 13 26
Harpyska
Hroro qs 35,656 43,1388

KOHCTPpYKTUBHBIN PAacUET.

Iloobop ceuenus 6anku. Tak Kak pacué€r OAJIOK HACTHIIA BEAETCS ¢ yUETOM pas-
BUTHS TUIaCTHUYECKUX nedopmanmii [1, m. 8.2.1], To TpeOyembIii MOMEHT COIPOTHB-
JIeHUs oripeessieM 1o Gopmyie

’

e — M 7688

= = = 201,9 cM?,
* TR,y 112341 e

rae R, = 34 kH/cM2 — pacu€THOE CONPOTHUBIIEHUE CTalM IO NPEAENY TEKy4eCTH,
npuarMaeMoe 1o [1, tadm. B.3] mns cramm Oanku Hactmiaa C345 mpu ToOJIIMHE
(aconnoro mpoxkara tf = 2...10 mm; ¥, = 1 — ko3pduiuent ycnosuii padorsr [1,
tabn. 1]; ¢, = 1,12 — x03pPHIHeHT, YIUTHIBAIOIINN Pa3BUTHE IUIACTHUYCCKUX Jie-
dbopmaruii, onpeaensieMblid B mepBoM npubimxkennu 1o [ 1, tada. E.1] ansa aByraspo-
BOTO ceueHus npu otHowmenuu Ag/A,, = 0,5.

T
Ilo TpeGyemomy MoMeHTy conpoTusienus W,” mo copramenty (mpui. 3) mpu-
aumaeM | 22 mo T'OCT 8239-89. U3 coprameHTa BBINMHCHIBAEM TE€OMETPUUYECKHE
XapaKTEPUCTUKU MOJOOPAHHOTO CEYEHUsI U COOCTBEHHBIN BeC OalKu:

W, = 232 cm3; ], = 2550 em*; A = 30,6 cm?; by = 11cm; h = 22 em;
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tw = 5,4 MmM; tp = 8,7 mm; S, = 131 em®; q o5 = 0,24 xH/m.

IIposepru mecyweii cnocoonocmu 6anku. YTOUHSIEM HAarpy3ku W yCHIIMS Ha
Oanky HacTuia ¢ yuéroMm e€ coocTBeHHOTO Beca. dDakTuueckas pacu€THas MOTOHHAS
Harpyska

q. = 5; + (536 -7 a) -y; = 47,457 + (0,24 —0,4-1,1) - 1,05 = 49,62 kH/m.

dakTH4YeCKUe paCLIéTHBIG 3HA4YCHUC I/I3I‘H6aIOHI€FO MOMCHTA " HOHGpG‘-IHOﬁ CH-
JIbI

_49,62-3,62

49,62:3,6
Mpax = a =

= 80,38 kH™M; Quax =

= 89,32 xH.

[To [1, Tabxn. E.1] yrounsem muTepnonsiueir kodpdumueHt ¢, = 1,0865 npu
(paKTUYECKOM OTHONIEHUH TIIOMIAH TIOJKU Af K IUIOIIAN CTEHKH A,

As/A,, =9,57/11,46 = 0,835,
A =bs-t; =11-0,87 = 9,57 cm?;
A, =A—2-4A; =30,6—2"9,57 = 11,46 cM?.

[To [1, Tabmn. B.3] yrounsiem pacuéTHOE CONPOTHBIICHUE CTAJIU TI0 TIPEACITY TEKY-
yectu Ry=34 kH/cm? ripu TonmmHe nosku t=9,8mm.

[TpoBepka MpOYHOCTH OANKH 110 HOPMATBHBIM HAIIPSKEHUSIM

M. 8038
o W, y. 10865 2321

= 31,89 kH/cM? < Ry, = 34 kH/cm?,

[TpouHOCTH IO HOPMAJILHBIM HAIPSIKEHUSIM 0OecTIeueHa.

[IpoBepka MpOYHOCTH OaKHU MO KacaTeIbHBIM HANPSKEHUSIM

Omax - S, 89,32 -131
= = = H/cm?2 < R.y. = 19,72 xH/cm?
T s 2550054 8,5 kH/cMm* < Ry, 9,72 kH/cm

rne R, = 0,58 R, = 0,58-34 = 19,72 kH/cM? — pacuéTHOE CONPOTUBIIECHUE CTAIIH

CABUTY. HpO‘-IHOCTL I10 KaCaTCJIbHBIM HAIIPAKCHUAM o0OecreyeHa.

YTouHsieM HOPMATUBHYIO Harpy3Ky Ha OaJIKy HacTUja ¢ y4€TOM €€ COOCTBEHHO-
ro Beca

0, =, + (a0~ oy a) = 39222 + (024 — 0,4~ 1,1) = 39,022 kH/m.
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[IpoBepka kECTKOCTH OaTKH

f 5. - 5-39022-1072-363-10° 1 [f]_l
7] =

= = = < —
[ 384-FE-], 384 -2,1-10%-2550 225,9 160

JKéctrocTh Oanku odecreueHa.

PACYET I'JTABHOM BAJIKU I'2

['maBHBIC OaJIKM BBUAY OOJBITUX HATPY30K H MPOJIETOB MPOCKTHUPYIOT B OCHOB-
HOM COCTaBHOI'O CEYEHMS U3 CBAPHOTO CUMMETPUYHOTO JBYTaBpa.

Pacuétnas cxema Oanok omnpenensiercs THUIOM OajlouyHOW KieTku. [aBHas
Oasika 0 pacu€THON CXEeMe SABIISIETCS OJHONPOJETHON IMIAPHUPHO OMEPTOM OaJIKOM,
3arpy’K€HHON COCPENOTOYECHHBIMU CHJIaMU (OMOPHBIMU PEAKIUAMU), NEPEIABAECMBI-
Mu OankaMu HacTwia (puc. 3, a), 1 COOCTBEHHBIM BECOM B BUJIE PAaBHOMEPHO pacIipe-
NENEHHOW Harpy3Ku, KOTOPYIO JOIyCKaeTcsl NpUHUMaTh B npenenax 1...2 % ot Ha-
rpy3KkH, AeicTByromeil Ha Oanky. [Ipy paBHOMEpHOM M YaCTOM PACHOJIOKEHUH 0aI0K
HacTuia (IecTb U 00Jsiee) COCPEOTOUEHHBIE CHIIBI MOYKHO 3aMEHUTh SKBUBAJIEHTHOM
PaBHOMEPHO pACHPEACIEHHON HATPY3KOW M OMNPEACINUTh €€ MO TPy30BOM IUIOLIA/IH,
nokazaHHoi Ha puc. 3, 0. Kpennenue rimaBHpIX 0ajgok K KOJIOHHaM B KypcOBOM pa0o-
T€ MPUHUMAETCS IIaPHUPHBIM.

CratnyeckuM pacdéToM omnpeaensroTcss pacdeTHbie YCuIus (Mmax, Qmax) B Xa-
PaKTEPHBIX CEYCHUSX TIIaBHOM OAJKH.

TpeOyeMblii MOMEHT CONPOTUBIEHUS ISl TJIABHBIX OaJlOK OIpeAenseTcs Mo
yIpyroil craguu paboThl MaTepuaa

Mmax

W," = ——,
R;:'yc

X

rae R; — pacy€THOE CONPOTHBIICHUE CTAJM ITOSCOB TJIABHOM OalIku, MIPUHUMAEMOE

JUTSL TUCTOBOTO TpokKata 1o [1, Tadm. B.3].

MuHuManbsHas BbICOTa OAJIKKM ONPEAEIISIeTCsS U3 YCIOBUS 00eciedeH s )KECTKOC-
TH

r.
R L

S-y]fp-E-[%]’

hmin -
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rie y]fp = qr6/q" s — CPEAHUI KOOPPUIMENT HAIEKHOCTH TI0 HATPY3KE;
E =2,1-10* kH/cM? — Moayns ynpyroctu cramu [1, tabm. 63]; [ﬂ — TpeaeTbHbIN
OTHOCHTEIBHBIN TTporud [2, Tadm. J.1].

N3 YCJI0BHUA SKOHOMUYHOCTH, O6€CHC‘{I/IBaI-OHlCFO MUHHUMAaIbHBIN pacxona CTaliu,
OIpCACIACTCA OIITUMAJIbHAA BBICOTA 6aJ'IKI/I,

rae k — xosddunuent, paBHbId s cBapHbIX Oamok 1,15...1,2; ¢, — TpeOyemas
TOJILIMHA CTEHKU (MM), IPEIBAPUTENILHO OIpeaesieMast 10 SMIIUPUIECKON hopMyie

tWTp - 7 + 3 - hmin,
A€ BEJIIMYNHA hmin ITOACTABJIAACTCA B M.

Ha3nauaemass OKOHYATEILHO BBICOTA CTCHKH TJIaBHOM Oaku hef JOJIDKHA OBITH

Oom3koit K h,,; (BOBMOXHO OTKJIOHEHHE OT ONTHMAJIbHOW BBICOTHI B Mpeenax
+20 %), HO He MeHbIE hy,j,. PakTHUUecKass BbICOTa CTEHKH OaJIKM JOJDKHA OBITh
TaK)K€ yBS3aHA CO CTaHAAPTHBIMHA pa3MepaMH MPOKATHOW YHUBEPCATHHOW WIIH
tonctoyuctoBoi ctanu 1o ['OCT 82-70* unu 'OCT 19903-74* (npuut. 4).

[Tocne Ha3HAY€HUs BBICOTHI CTEHKH IJIABHOW OaJIKM OmpenesnsieTcss MUHUMAab-
Hasl TOJIIIMHA CTEHKHU M3 yCJIOBUS oOecriedeHHs] €€ MECTHOM yCTOMYMBOCTH 0e3 Jo-
MOJIHUTEIBHOTO YKPEIUIEHUs CTEHKH NPOAOJIbHBIMU pEOpamMu KECTKOCTH

her Ry

twmin =55 |7

OxoHYaTEeNBHO TOJNIIWHA CTEHKH t,, TPUHUMACTCS C y4€TOM paHee Ha3HA4YCH-
HOM t,,'P, He MeHee t, min ¥ HE MeHee 6 MM. TomuuHy CTEHKH HEOOXOIMMO TaKKe

COIJIACOBAaTh C TUIIOBBIMHU pa3MepaMHM JIMCTOBOTO MeTajulonpokaTa (Tpui. 4).

I/I3 YCHOBI/IH IMPOYHOCTHU OIIPCACIIACTCA MUHUMAJIBHO HGOGXO,Z[I/IMa}I Imomaab Ce-
YCHUS OJHOI'O I1oACa FHaBHOﬁ 6aHKI/I
g0 . .
W. m he f tw

AP == ,
I 7 ey 6
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rae m = 1 — g riaaBHOM Oajku ¢ IOsScaMH M CTEHKOM M3 OJHOI'0 Kjlacca CTallH,
2

Ry 1 (RY . .

S 113 \F - 1 OMCTanbHOM Oanku (CBapeHHOM M3 JBYX KJIaCCOB

R R

y y

3
m=-=-
2

cTanu); Ry) — pac4éTHOE CONPOTHBIICHHME CTaIM CTEHKH IJIABHOM Oanku, IpHHUMAE-

MOe€ TSI TACTOBOTO Tipokara 1o [1, Tadim. 51].

Iupuna nonku npunumaercs by = (1/3...1/5)h, s, Ho He menee 180 MMm.

3a1aBLINCh IMPUHON NONKH by, HaxomaT eé Tonwmuny tp = A¢™ /by. Jlns obec-
I€YE€HHs MECTHOM yCTOMYMBOCTH C)KATOrO IOSCA MHMHUMAIIbHAS TOJIIMHA IIOJIKH
IPUHUMAETCS U3 yCIOBUS

_ by
E

f
Ry

tr >
0,5

rae bos = (by — t,,)/2 — mnpuHa cBeca nosica.

Tonuuuy moNKKM pEeKOMEHIYETCsl Ha3Ha4YaTh B mpenenax t, < tr < 3t, uty <

40 MM, IIOCKOJIBKY B IIPOTHUBHBIX CIy4dadX IIPOABATCA HCAOCTATKH CBAPHLIX IIIBOB
IIpu OOJIBIIION Pa3HUy TOJIOIHWH CBAapHBACMBIX J3JICMCHTOB M HHU3KOC KauCCTBO
TOJICTOI'O MCTAJLIOIIpOKAaTa.

OKOHYATENBHO Pa3sMepHI N0sCa by U ty HA3HAYAKOTCSA B COOTBETCTBUM C COPTa-

MEHTOM Ha JINCTOBYIO CTajlb (MpuL. 4).

IIpumep. Pacuér riuaBHou 0anku 12

Cratuueckuii pacuér. Pacu€THas cxema ryiaBHOW Oajky MpejcTaBieHa Ha PHC.

3, 0.

COop Harpy30K Ha TJIABHYIO OaJIKy BBITIOJHSAETCS B TaOIu4aHOU dopme (Tadi. 4)
C Y4€TOM (paKTUUECKOro COOCTBEHHOTO Beca HacTuia u Oanku Hactuia b2A (I 22b1).
HopmartuBHas Harpy3ka oT COOCTBEHHOI'O Beca TJlaBHOM Oanku nmpuHumaercs 2% ot
JICUCTBYIOIIEN HA HEE HATPY3KH.

[ToronHast HopMaTUBHAs Harpy3Ka

qr=qls-1=3621-3,6=130,36xH/m
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IToronnas pacuérHas Harpy3Ka

qs=qw' ! =4372-3,6=15739kH/m.

MakcumanbsHbIe paCLIéTHBIC 3Ha4YCHUA 1/131“1/16a10mer0 MOMCHTa H HOHGpG‘{HOﬁ

CYUIEL:
q.L?> 157,39-12,62
Mpax = “38 = . = 3123,40 xkHwm;
4L 157,39-126
Qmax = rg = . = 991,56 xH.

KoncrpykTuBHbIN pacuér. CeueHne cOCTaBHOM CBapHOM IIaBHOM Oajky Mmokasa-

Ha Ha puc. 4. [lo 3amanuro (cMm. Tabn. 2) rmaBHas Oajnka OucTanbHas: CTajlb MOSICOB
C345, ctanb ctenku C245 no I'OCT 27772-88.

TpeOyeMblil MOMEHT CONIPOTUBIIEHHUS IJIABHOW OaIKu

M 312340
WP =—"% = = 10411,3 cm?,
Rf . y 30 - 1
y c

rie R{, = 30 kH/cM? — pacuéTHOE CONPOTHUBIECHME CTAIM MO Mpeiely TEKY4ecTH,
npuHumaemoe 1o [1, ta6n. B.3] nna cranu nosicoB riaBHo#t Oanku C345 npu ToJI-
IMHE JUCTOBOrO npokara ty = 20 ...40 MM; y, = 1 — koadduument ycnosuii pabdo-
oI [1, TaOm. 1].

VYcranaBnvBaeM MUHUMAIBHYIO BBICOTY OalIKH M3 YCIOBUS KECTKOCTH

R)-L 30 - 1260
i = ———— = —=7438cw
5 EH 51,2121 104 oo

TIE yjfp =q.5/ q2"6 = 43,72/36,21 = 1,21 — cpeauuii k03pHULIHEHT HAAEKHOCTH I10

250
tabsn. J[.1] B 3aBUCUMOCTH OT MpoJI€Ta TJIaBHOM OalKu: MPU MPOJIETE TJIABHOU OAJIKU

Harpyske; [ ] = — — MpEeIeNbHBIA NMPOTK0, ONpeneIsIeMblii HHTEPHOJsIIHued 1o [2,

L=6 M npenenbHbIN POrud paBeH [ ] = ﬁ npu nponére 6anku L=24 m (12 m) —
f

[Z] = %, npu mponére Ganku L>36 m (24 M) — [ﬂ = % (mudpsl, yKazaHHBIE B

CKOOKax, clielyeT NPUHUMATh MPU BBICOTE MOMEIICHUHN 10 6 M BKIIOYUTEIBHO).
TpeOyemyro TOJMUHY CTEHKH OMPEEIsieM 0 SMITUPUIECKON hopmyrie

P =743 -h,,=7+3-0,7438 = 9,2314 mm.
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Harpy3ka Ha riiaBayio 6auaxy 12

Taomuma 4
No Ve En. Hopwa- Koaq.).(bHHHeHT Pacuérnas
Bun Harpy3ku THUBHAs HaJEKHOCTH
/1 0003H. | U3M. Harpyska
Harpy3Ka | 110 HAarpy3Keyy

CoOcTBEeHHBIH Bec
HaCTHJIa 5

1 t. -y, = 0016-785 = Qe kH/m?| 1,256 1,05 1,319
= 1.256 xkH/m?
CoOcTBEeHHBIH Bec
Oanku HacTUIA 5

2 g /a=024/1= Qgy | KH/M 0,24 1,05 0,252
= 0,24 kH/m?

3 | loctostnas Gooer | xH/M2| 14 1,1 15,4
Harpyska

4 | BpevenHas G | xH/M?| 20 13 26
Harpy3Ka

5 | Utoro kH/m?| 35,496 42,971
CoOCTBEHHBIH Bec
rinaBHoi Oanku 12 , )

6 0,020-35,496= Qers | KH/M 0,71 1,05 0,75
=0,71 kH/M?
Bcero qrs kH/m?| 36,21 43,72

TONIIMHY CTeHKH t, = 10 mm.

TpeOyemyro TONIMHY CTEHKH OMPEENsieM 10 SMITUPUIECKOIN popMyIie

ty, =743 hypin=7+3-0,7438 = 9,2314 mm.

home = k

w'P

X

tw

104113

IIPUHMMAEM BBICOTY CTEHKH hor = 1100 mm.

20
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[To TOCT 19903-74* (npui. 4) u3 ycnoBust hyin < hep < Ry OKOHYATENTBHO

4 cM.

[To copramenty nuctoBoro mpokara (mpwi. 4) TpUHUMAEM MPEIBAPUTEIHHO

N3 sxoHOMHYECKUX COOOpaKeHUH OIpeIessieM ONTUMAIbHYIO BBICOTY OalKu




MuUHUMAaJIBHYIO TOJIIWHY CTEHKH M3 YCIOBHS oOecrieueHHs e€ MECTHOM yCTOM-
YUBOCTH O€3 JIOMOJIHUTEILHOTO YKPEIICHHS CTEHKU MPOJOJIbHBIMH pEOpamu KECT-
KOCTH ompeiensieM o Gpopmyiie

o _hey Ry 110 20
wmin =58 g =55 [21-100 oo

rae Ry = 24 kH/cM? — pacuéTHOE CONPOTUBJIECHHE CTalM II0 NPEAENy TEKydecTH,

npuHuMaemoe 1o [1, Tabn. B.3] ana cramm crenku rimaBHO# Oamku C245 mpu
TOJIIIMHE JINCTOBOTO npokara t,, = 10 mm.

B cootBercTBuu ¢ (mpui. 4), ¢ yu€ToM paHee HA3HAYCHHOTO U MUHHMAJIBHO J10-
IIyCTUMOI'0 3HAYEHN OKOHYATEJIbHO MPUHUMAEM TOJIIMHY CTeHKH t, = 10mMm.

Tpebyemast 1y10111a/1h OJTHOM TTOJIKU

o W =W, m 104113 —2016,6 - 0,944
r Res B 110

= 77,34 cM?,

twhis 11102

rne W,, = - = 2016,6 cM® — MOMeEHT COIIPOTHUBIICHUS CTCHKH;
_3 Ry 1 (Ry 3.24 [, 1( )2 _ 0944
M= s 3\ % 230 3°\30/) [T 7™

y

[ITupuHy 1OJKK Ha3HAYAEM U3 CIEAYIOLINUX YCIOBUM:
bf = 18cm; b =(1/3..1/5)h. = (1/3..1/5)+110 = 36,6...22 cm.

[To copTameHTy JIUCTOBOrO Npokara (pui. 4) NpuHUMAeM IUPUHY MOJKU IJ1aB-
HoM Oanku by = 340 mwm.

TonmuHy MOJKK HA3HAYAEM U3 CIICAYIONIUX YCIOBHIA:
tr = Ag/br =77,34/34 = 2,27 cm; tr = t, =10 Mmm; tp <3¢, =3+ 10 = 30 mm.
Io copramenTy (Ipui1. 4) NPUHUMAEM TONIIMHY HOJIKK tr = 25 MM.

OnpenensieM reoMeTpUYECKUE XapaKTePUCTUKU TMOJO0OPaHHOTO CEYEHHUS TJiaB-
HOM OaJIKW:
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b, - t3 te+h. .\’ t,-h3
P L N L N I
e P ()]

N <2,5+110>2 R L
- 12 ' 2 12 Sl

2], 2-6488958

W, = = 11285,14 cm?;
=T 115 .
oy ., (hertty\ | her . her . (110425 110%-1 _ _
Se=byotp- ((LL) + 2L, 2L = 3425 (F222) 4 202 = 6293,75 cm®;

rne h = hyp + 2+t =110+ 2+ 2,5 = 115 ¢M — BbICOTa ITIABHOM OAIIKH.

I[To [1, Tabn. B.3] yrouHseM pacuéTHbIe CONMPOTUBIICHUS CTaJICH IO IIPeIeTy Te-
Ky4ECTH: R; = 30 kH/cM? npy TONIIUHE MOIKK tr =25Mm u Ry =24 kH/cm?

IIpU TOJIIIMHE CTeHKH t, = 10 mMm.

[IpoBepka MpOYHOCTH TJIABHOM OAJIKU TT0 HOPMAJIBbHBIM HAIIPSIKEHUSIM

Mpax 312340

w. 1128514 278 kH/cM? < R}y, = 30 kH/cm?.
X )

O' =
[TpoYHOCTH 110 HOPMAJTBEHBIM HAMPSDKEHUSM oOecIieueHa, 3amac MPOYHOCTH COC-
taBisaet 7,7 %.

[IpoBepka MpOYHOCTH MO KACATEIbHBIM HAMIPSIKECHUAM

. Qmax ' Sx _ 991,56 . 6293,75
£ J.-t,  6488958-1

= 9,62 kH/cm? < RYy, = 13,92 kH/cMm?,

raeR¢ = 0,58+ Ry = 0,58 24 = 13,92 xH/ cM? — pacuéTHOE CONPOTHBJICHUE CTa-

JI1 CTCHKH Ha CABUTI. HpOIIHOCTB 110 KaCaTCJIbHBIM HAIIPSKCHUAM oOecrieycHa.

[IpoBepka kECTKOCTH I1aBHOM Oanku

= = = <
L 10-E-J,-a 10-2,1-10%-648895,8-0,85 355,3

f M™- L 2586,99 - 102 - 1260 1 [f]_ 1
Ll 250’

raie ¢ = 0,8...0,9 — korhpuImeHT, yIUTHIBAIOMINN YMEHBIIEHUE CEUCHUS OalKu y
orop; M™ — u3rubarommii MOMEHT OT HOPMATHBHOM HArpy3KU

qn- 1> 13036 - 12,6

M" =
8 8

= 2586,99 kHwm.
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JKéctkocTh Oaiiku obecrieyeHa

['maBHas Gaynka pacKperuieHa B TOPU30HTAIBHOM TUIOCKOCTH OalKaMu HACTHIIA.
[IpoBepka 00MmICH yCTOWYMBOCTH TJIABHOW Oanku HE TPeOyeTcs, eClid OTHOIICHHE
Pacuy€THOM [UIMHBI CXKaToro mosca Oanku l.r K INMPUHE CXKaroro mosca by He

IMPEBLIMIACT IMMPCACIIbHO JOIIYCTHUMOI'O 3HAYCHHUA:

leg/by < [leg/by],

rae loy — pacu€THas JUIMHA CXKATOro I0sca Oankk (PacCTOAHUE MEKIY TOYKAMH
3aKperieHus] OaNKu U3 IMJIOCKOCTH), pacu€THas JJIMHA paBHA mIiary OajoK HacTHIiIa

lef = a; [le 1% bf] — MpeeabHOE OTHOIICHHUE.

I[J'ISI ITPOBCPKHU YCJIOBHUA HAXOAUM CICAYIONINC 3HAYCHUS

bf bf bf E
[les/bs] = (0,41 4+0,0032- L+ (0,73 - 0,016 - L) L|. | ==
tr tr) hol (R}

= [0,41 +0,0032- 15 + (0,73 — 0,016 - 15) - 5] /2 1107 _ 16,04,

rae =3t = 13,6 (an — < 15 cnenyer HpI/IHI/IMaTI) L =15); hy =1, ef Tlr =
f 2,5 tf

=110+25=1125cm - paCCTOHHI/Ie MEXIY OCSIMU MOSICHBIX JIUCTOB.

Tak xak lor /by = 3,24 < [lef / bf] = 16,04, TO 00IIast YCTOWYMBOCTH TJIABHOM

OaJIku oOecrieueHa.

Jlo mpoBefeHUsI OCTAIBHBIX MPOBEPOK JJIsl TJIABHOM Oayiku (ITPOBEPKU MECTHOM
YCTOMYMBOCTU MOJIKM U CTEHKH) HEOOXOAUMO BBIMOJHUTH Pacu€T U3MEHEHHUS ceye-
HUS TJIAaBHOM OasIKu.

N3MeHeHHe ceUeHHU IJIABHOM 0aJIKH

B mensx skoHOMUM MeTauia Mpy MPOCKTUPOBAHUHM OATIOYHBIX KJIETOK CEUCHHE
COCTaBHBIX 0aJoK, MOJ00PAHHOE IO MAKCUMAJIbHOMY MOMEHTY B CEpeIMHE MPOETa,
1e71eco00pa3HO YMEHBIITUTh BOJIU3U omop (puc. 6). B OONBIIMHCTBE ClTydaeB CEUCHUE
OaJKM W3MEHSIOT 3a CYET YMEHBIICHHSI INMUPUHBI TIOSCHBIX JIUCTOB, COXPaHSS
MOCTOSIHHBIMU UX TOJIIIUHY U CEYEHUE CTEHKHU (puc. J).
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[Ipu neiicTBUM Ha OalKy paBHOMEPHO paclpeAen€HHOW Harpy3ku HamOojee
palMoHaIbHOE MECTO M3MEHEHHUs CEYEHHUS HaXOJUTCS Ha paccTtossHuu 1/6 mponéra
Oanku oT onopsl X = 1/6L, nmpu 3TOM pa3Mep X Ha3HAYaeTCsd OKOHYATEIbHO Kpat-
HbIM 100 MM. MecTo U3MEHEHUsI CeUEHHUsI HE JIOJDKHO COBIMAJATh C MPUMBIKAHUEM
nonepeyHbix pédep (0anok Hactuia). MUHMMaIBHOE PacCTOSTHUE MECTa CThIKA MOsIC-
HBIX JIUCTOB OT TonepedHoro pedpa npuanmaetcs 10t,,.

H_[I/IpI/IHa INOACHBIX JIUCTOB B MCCTC M3MCHCHHA CCUCHHA Ha3HA4YACTCA U3 YCIIO-
BUU: b,f > 180 MM, b,f = 0,5 ) bf, b,f = 0,1 ) h, A,f = (0,5 0,6)Af

OkoHYaTeNbHO MIMPUHA TMOSACAa U3MEHEHHOIO CEYCHHs OalKu NMPUHHUMAETCS B
COOTBETCTBHH C COPTAMEHTOM Ha JIMCTOBYIO CTajb (TIpui. 4).

B Mecte n3zmeHeHus: ceueHusi Oaaku JEHCTBYIOT M3rMOaroOMii MOMEHT U IOIe-
pedHas cuiia

§r6'x'(L—x)_

_ L
MX= 2 ) QX=qF6I(E_X).

HpOBepKa IIPOYHOCTH M3MEHEHHOTI'O CCUCHMS OaJIKu IMPOBOAUTCA II0 HOpMaAJIb-
HBIM U KaCaTCJIbHBIM HAIIPSAKCHUAM

/ MX

< Rfyc; T, =

Tak xak B MecTe N3MEHEHHS CeUeHHs OaaKu I[CflCTByTOT KaK HOPMAJIbHBIC, TaK 1
KaCaTCJIbHBIC HAIIPAKCHUA, TO HGO6XOI[HMO TAaKIKC IIPOBCCTHU IIPOBCPKY IIPOYHOCTHU
I10 HpI/IBCI[éHHBIM HaITps>KCHUAM

Opns = \/ (a,g,w)2 +3- (r,'c,w)2 < 1,15RVy,,

h
TZE Oy, = Oy ff — HOpMAJIbHOE HANpPsHKEHHUE B MECTE COCIUHCHHMS TOJIKH CO CTEH-

KOH (Ha ypOBHE TOSICHBIX IIIBOB); Ty, = — CpeIHHUE KacaTelIbHbIE HANPSKEHUS

X
hef'tw
B CTCHKEC.

B Mecte yMeHblleHUs UPHUHBI M0siIca TPOBOJIUTCA MPOBEPKA 0OIIEH yCcTOWYH-
BOCTH OaJKu:

Loy /by < [lep/bf],

rae l,r = a — pacy€THas JUIMHA CKATOro nosica Oasku, [le 1% b]i] — IpeneIbHOE OTHO-

MICHUC.
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IIpumep. U3meHeHHne cedeHUs TJIABHOM 0AJIKH

Ceuenne riaBHON OanKyd W3MEHSEM YMEHBIICHHEM IMUPUHBI TMOSCOB Ha pac-
crosunn x ~ 1/6 L = 12,6/6 = 2,1 M or omopbl. MeCTO HU3MEHEHHsS CCUCHHUS HE
COBIAJACT C MECTOM MpPUMBIKaHUs momepedHbix pédep a' =14 M <x =2,1mM <
a+a=14+08=22mMmQ2a=16M<x=21M< 3a = 2,4M), Ip4 3TOM pac-
CTOSIH€ OT MECTa CTBIKAa MOSCHBIX JIMCTOB 10 OJMKAMIIEero IMOmepedyHoro pedpa
ynosjierBopseT ycinosuio (a' +a) —x=1,4+08—-2,1=0,1m=10"-¢, = 10cwm,
3a—x=3:-08-21=03Mm<10-¢t, = 10cm.

[IpuHuMaemM okOHUYATENBHO X = 2,1 M.

}_’t$$¢¢$q¢$¢$i

X X
12600
M
x / \
? My et My
a
& 4
MNpsAMONA CTblKOBOM LIOB
(ANA HMXKHEro Nosica - KOCOW LIoB)
6
=
§>-
o
X
§><
n:>.
Qmax | Qx
Q
2100
Qx T

Puc. 5. IsMeHeHue ceueHna [JIaBHON Oanku
a - BepxHuil mosc 6anku, 6 - SIopa MaTepruana
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Pa3Mepsl OSCHBIX JIMCTOB B MECTE U3MEHECHUS CEYEHHS HA3HAYAEM U3 YCIIOBHIA:
br = 180 mm; by = 0,5-340 = 170 Mm; by = 0,1- 1100 = 110 mm;
A; ~ (0,5...0,6) - 85 = 42,5 .51 cu2.

[To copTamMeHTy JMCTOBOTO Mpokata (mpwi. 4) MpUHUMAEM b} = 210 MM (cMm.

puc.5).

Y < o .
npus
[ ‘ ] B
/
Oxw /
/ \
/ \
o o
o Yo
X
10
! 7
210 o
N

Puc. 6. Ceuenne coctaBHOH rimaBHOH Oanku ['2 U smopbl HaNpsHKEHUH
Ha OIope

['eomeTpuueckue XapakKTePUCTUKH U3MEHEHHOTO CEUEHUS

= 91.9C — L= Ji Lyther twher _
Ap=21-25=525cm% [, =2 [ + by -ty - (L5 )]+T‘

B L T Cohuto) N R UL pYE YRy P
- 12 ’ ( 2 ) 12 o
2, 2-443197,9
Wy =" = = 7707,8 cm?;

h 115
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_ hesttr\ | her hef _ 110+2,5 11021 3
Sp=bj-tp- (RLL) + 2L, 2L = 2125 - (B2 + 255 = 4465,5 e,

PacuétHbie YCHJiA B MCCTC UBMCHCHUA CCUCHUA TJIaBHOM OaJIKh

g. x-(L—x) 157,39 -2,1-(12,6 —2,1
My—p1 = Iro 2( ) = 2( ) = 1735,22 kHw.

L 12,6
Qx=21 = 44 (E - x) = 157,39 - (T — 2,1> = 661,04 kH.

HpOBepKa IMPOYHOCTH W3MEHEHHOI'O CEYCHHUS 110 HOPMaJIbHBIM HAIIPSZKCHUAM

M, 173522
w,  7707,8

ol = = 22,51 < R}y, = 30 kH/cm?.

HpOLIHOCTI) 110 HOPMAJIbHBIM HAIIPAXKCHUAM obOecreyeHa.

HpOBepKa IMPOYHOCTH II0 KaCAaTCJIbHBIM HAIIPAKCHHUAM

Qx Sy 661,04-4465,5
I.-t,  4431979-1

1), = = 6,66 < RYy. = 13,92 xH/cMm?.

[IpoYHOCTH MO KacaTeIbHBIM HAIPSKEHUSIM 00eCIeueHa.

HOpMaJ'IBHBIe HAIIps’KCHWA Ha YPOBHC IMOACHBIX IIIBOB

— 251220 53 H
h 115 xH/cm”.

! T
Oxw = Ox°

Cpez[HHe KaCaTCJIbHBIC HAIIPSAIKCHUA B CTCHKC

0, 661,04
= = = 6 xH/cum?.
fw S t, 110-1 " /eu

[IpoBepka npuBEAEHHBIX HANIPSIKEHNUM HAa YPOBHE MOSICHBIX IIBOB

Cupus = \/(a,g,w)z +3- (L) =/21532+3- 62 =
= 23,9xH/cm? < 1,15RYy, = 1,15 - 24+ 1 = 27,6 kH/cm?,
HpI/IHﬂT()e N3MCHCHHOC CCUCHUC y,[[OBHeTBOpﬂeT YCJ'IOBI/HO HpOI—IHOCTI/I.

[IpoBepsieM TPOYHOCTH TJIABHOM OaKK MO KacaTeJIbHBIM HANPSHKEHUSM Ha OTI0-
pe U1l U3MEHEHHOTO CEYCHUS
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.S! 661,04 4465,5
_ Qmax * Sx _ 231575 = 666 KH/ow? < Ry, = 13,92 xH/ew?.

!
TmaX - ][ . t
X w

[IpoBepsiem 00IIYI0 YCTONYMBOCTh U3MEHEHHOTO CEYEHUS OAJIKU:

los/by = 110/21 = 5,24;

/ by b\ bf] |E
[Les/b}] = (0,41 +0,0032- L+ (0,73 - 0,016 L |- L|- | ==
by tr) ho RJJ:

—[041+00032 15 + (0,73 — 0,016 - 15) 21] 2’1'104—124
I ’ ’ ’ 112,5 30 7

!

!
21 .
= 8,4 < 15, mosTomMy B pacuéTax MpUHUMAEM t—f = 15.
f

Tax xak lor/by = 5,24 < [lef/bji] = 12,4, T0 00IIas yCTOWYUBOCTH TJIABHOM

OajKu B YMCHBIICHHOM CCUCHHU obOecreyeHa.
B n3MeHEHHOM CEYEHUM CTBIK BCPXHCTO I10ACA BBIIIOJIHACTCA IIPAMBIM IIBOM, a

HIDKHETO NOSICa KOCBIM IIBOM, PABHOIIPOYHBIM OCHOBHOMY METAJLIY.
IIpoBepkn MeCTHOM YCTOHYHUBOCTH 3JIEMEHTOB IVIABHOM 0aJIKH

1.MecTHast yCTOMYMBOCTH MOsICA

MecTHas YCTOﬁqHBOCTB I1osca o6ecnequa, CCJIX BBIIIOJIHACTCA YCIIOBHC

ber/ty < |bes/ty]
rae ber = (by — ty,)/2 — cBec nosca,; [bef/tf] =0,5- ’E/R;: — TIpeJIeIbHOE 3HAYe-
HHE.

IIpumep. IIpoBepka MeCTHOM YCTONYMBOCTH MOsIcA IJIaBHOM 0anku 12

1.MecTHass yCTOMYMBOCTB MOsCA.
ber/tr = 16,5/2,5 = 6,6 < |bes/ts| = 13,23
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rae bor = (by — t,)/2 = (34— 1)/2 =16,5 cM; [bes/tf] = 0,5 -

/E/R§ =0,5-4/2,1-10%/30 = 13,23.

MectHas YCTOﬁqHBOCTL rosica oOecrneueHa (MGCTHaSI YCTOﬁqHBOCTL CXKaToro

nosica OblJIa obecredeHa emié Ha dTarne Mmogoopa ceueHus IIaBHON Oayiku Ojaromaps
HaJyIeKaleMy BbIOOpY OTHOLIEHUS CBECA MOSICA K €T0 TONIINHE).

2.MecTHas1 yCTOMYMBOCTH CTEHKH.

Y CTOWYMBOCTD CTEHKH OalKu HE TpeOyeTCsl MPOBEPSTh, €CIIU BHITIOTHIETCS yC-
JIOBUE

her Ry

Ay = LB S [A]

rae A, — yCIOBHasi TUOKOCTh CTEHKH, [)LW] — TpeAenbHast yCIOBHAs THOKOCTh CTEH-
K, onpenemnsgeMas no [1, m. 2.5.1]: [AW] = 3,5 — Ipu OTCYTCTBHUH MECTHOTO Hampsi-

XeHus 0;,, = 0 B 0ankax ¢ JBYCTOPOHHUMH IOSICHBIMHU IIBaMH, [AW] = 3,2 — npu
OTCYTCTBHM MECTHOT'O HalpsbKEHUs 0j,. = 0 B Oajkax ¢ OJHOCTOPOHHUMH MOSCHBI-

MU IIBaMH, [AW] = 2,5 — npu HaMMYMM MECTHOTO HaIpsOKEHUsS 0;,. = 0 B Oaykax ¢

JBYCTOPOHHUMHU TIOSICHBIMH IIIBAMH.
[Tpu 1, > [AW] HeoOXoIMMa MPOBEPKa MECTHON YCTOMYMBOCTH CTEHKH.

Ecnu npu OTCyTCTBUU MOABMXHOW HArpy3KU YCJIOBHasi TUOKOCTH /_1W > 3,2, T0
JUIsl 00eCieuYeHUs] MECTHOM yCTOMYMBOCTU CTEHKU €€ CleAyeT YKPeIUIATh Monepey-
HbIMH pEéOpamu sxécTkocTh. [Tonepeunsie pédpa )KECTKOCTH PEKOMEHTyeTCsl yCTaHaB-
JUBaTh Ha OMOpPAX M MO JUIMHE OaJKu B MeCTax JACHCTBHUS COCPEIOTOYEHHBIX CHUJ OT
Oanok Hactuia. PaccrosHust mexay peéOpamu >KECTKOCTH HE JOJKHBI MPEBBIIATH

Amax = 2Rhef TPH Ay, > 3,2 M Gay = 2,5, ipu 4, < 3,2 [1, . 8.5.9].

Tak kak rymaBHas Oanka COCTOMT M3 ABYX OTIPABOYHBIX 3JIEMEHTOB U HUMEET
NoCepe/IMHEe MOHTAXHBIA CTHIK, TO PACCTAHOBKY IMOIMEPEUYHbIX pEOEp KECTKOCTH He-
00XO0JIMMO BBITIOJIHATh CAMMETPUYHO OTHOCUTENILHO CepeiuHe Oalku, Mpu 3TOM peo-
PO KECTKOCTU HE JIOJDKHO MPUXOAUTHCS HA MOHTAXKHBIN CTBIK TJ1aBHOW OaJIKH.

[Toniepeunbie péOpa KECTKOCTU JENAT CTEHKY OaJKW Ha OTIEJbHbBIC MPSMO-
YTOJIbHBIE OTCEKH, KOTOPbIE MOTYT MOTEPSATh MECTHYK) YCTOMYMBOCTH HE3aBUCHUMO
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JIpyr OT JApyra MojJ JEHCTBHUEM HOPMAJbHBIX O;, KACaTEIbHBIX T; © MECTHBIX HaIIps-
KEHUH 0}, WIK OT UX COBMECTHOI'O ICHCTBHSI.

[TpoBepka MECTHON YCTOWYMBOCTH CTEHKH B OTCEKaxX MPOBOAMUTCA MO (Hopmy-
jaam:

IPU OTCYTCTBUU MECTHOTO HaNpsLKeHUs 0j,, = 0

=) )

IPU HAIMYUU MECTHOTO HaNpsbKeHUs 0;,, = 0

IA

Ye=1

2
o o T \?2
+ loc + (_) < Y, = 1

Ocr O-loc,cr Ter

M,; h o
. el HOpMaJIbHOC CXKHBaIOIICC HAMPSKECHUE B OTCEKE Y BEPXHEH I'pa-

rac o,; =
a X Wi h

Qxi
hef'tw

HUIBI CTCHKH; T,; = — CpC€aHEC KacCaTCJIbHOC HAIIPSXKCHHUEC B CTCHKC OTCCKA,

2:Rg
Oloc = le_'tH — MCCTHOC HAIIPAKCHHUC B CTCHKC I10 Oankamu HaCTuia, 0., Ty, Oloc,cr

ftw
— COOTBETCTBEHHO KPHUTHYECKOE HOPMaJIbHOE, KacaTeIbHOE M MECTHOE HANPSKEHU,
onpenensiemeie 1o [1, m. 8.5.3]; M,;, Q,; — cpeaHHe 3HAYCHHUS COOTBETCTBEHHO MO-
MEHTA Y MOIMEPEUYHON CUJIBI B MPEIEIaX paCUETHOTO OTCEKA.

Ecin JuiiHa OTCeKa MEHBIIE €ro BBICOTHI A < Ner, TO 3HAYEHUA My; U Qy
OTIpENENSAI0TCA M0 cepeanHe orceka. Ecnu 1yinHa pacué€THOro orceka OoJiblie ero
BBICOTBI Ay > hep, TO My; 1 Qy; CIIENYET BHIYMCIATE 110 CEPEAMHE HAaMOOJIee HaIps-

’KEHHOTO yCIIOBHOTO y4acTKa C JUIMHOM, PABHOM BBICOTE OTCEKA M.

[Ipy HEBBIMOTHEHUU B OTCEKE MPOBEPKU MECTHOM YCTOMYMBOCTU CTEHKH HEOO-
XOJIMMO yYCTaHOBHTH JIOTIOJIHUTEILHOE TIonepeyHoe pedpo xeécTkocTu. Pazmepsl mo-
nepeyHbIx pédep KECTKOCTH HA3HAYAIOTCS B COOTBETCTBHU C TpeOoBaHusMU [1, 1.
8.5.9].

IIpumep. IIpoBepka MeCTHOM YCTOMYMBOCTH CTEHKH IJIaBHOM 0asku 12

OmnpenensieM ycIOBHYIO THOKOCTh CTEHKHA M CPAaBHHMBAEM €€ ¢ MpeeIbHOM THO-
KOCTBIO
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. /R;V 110 24 —
A = tw  E 1 2,1-104_3'72>[’1‘”]_2’5'

IIpu g3, Owm iw =3,72> [iw] = 2,5 HeoOXo1uMa TpoBepKa MECTHOM yCTOM-

YHUBOCTH CTCHKH.

Tax xak A, = 3,72 > 3,2, TO CTEHKY IJIaBHON OajKu YKpeIUIsieM Tomeped-
HbIMHU pé€0pamu KECTKOCTH. PaccTossHre Mexay péOopaMu )KECTKOCTH B COOTBETCTBUU

¢ [1, m. 8.5.9] npu ycmoBHOM THOKOCTH EW = 3,757 > 3,2 He OJKHO MPEBBIIATH
al‘,naX=2-hef=2-1,1=2,2M<3M.

Jliig ycTaHOBKH pEOEp KECTKOCTH B MECTaxX JEHCTBUS COCPETOTOUYEHHBIX CHII OT
OaJIOK HacTUJIA, IIar NONepeyHbIX pEOep HEOOXOAUMO MPUHATH KPATHBIM IIary 0anok
HacTuia

alﬁ, =a +a=14+0,8=2,2m (g1 nepBoro oTceka),

a, =2a=2-0,8 =1,6 M (11 OCTABHBIX OTCEKOB) (PHC. 7,a).

1400 , 800 |, 800 , 800 , 800 , 800 , 800 , 800 , 800 , 800 |, 800 , 800 800 |, 800

2ol 2Reps 2Rel 2Rl 2Rel 2Re) 2Rl 2Re] 2Rel 2Rel 2Re] Rel 2Rel 2Re 2Re]
. N A P e P A P P PR P P R

100, , 1100 , 1100, ., 1100 |

550

1950

4050
5650

B M
M,
M, |
\\
M, M,
,
Q Q, Q, Q, -

Puc. 7. [IpoBepka MecTHOI yCTOHUMBOCTH CTEHKM TraaBHoi 6anku ['2: a - pacuéraas cxema Oakwy,
0 - pacnoioKeHHe pacyeTHEIX 0TCEKOB, B - DIIOpa U3THOAIOMINX MOMEHTOB, T - SIIIOpa IONePedHbIX CHII

Tak Kak KOJMYECTBO IIaroB OaNOK HACTHJIA HEYETHOE, MEPBBIM OTCEK MPUHU-
maeM a’ = 1,4 M. CxeMa pacCTaHOBKU TMOMEPEUHbIX PEOEP KECTKOCTU MO JUIMHE
TJIaBHOM OaJIKy IoKa3aHa Ha puc. 7,0.
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Tak kak 1o Bcel JIMHE OajKy IMorepevHble péopa KECTKOCTH YCTaHOBIICHBI B
MECTax ONMpaHus 0AJIOK HACTWIIA, TO B KKIOM OTCEKE MECTHBIC HAMPSHKCHUS CMsI-
THUSI paBHBI HYJIO 0, = 0, ¥ NpeenbHas THOKOCTh CTEHKA B COOTBETCTBHHM C [1, TI.
8.5.1] craHoBHUTCS paBHOWM [IW] = 3,5. Ilpu Ay =372 > [IW] = 3,5, tpebyercs

pOBEpKa MECTHON YCTOMYMBOCTH CTEHKH B OTCEKaX IIaBHOM OaJKU.
[IpoBepka MECTHOM YCTOMYHUBOCTH CTEHKH 1-TO OTCEKa.

Jlnuaa 1-ro oTceka OOJbBIIE €ro BHEICOTHI al’o =14m> hef = 1,1 M, nosTOMY

MOMEHT U MOINEPEUYHYIO CHITY IS 1-T0 OTCEeKa ONpeessieM 10 €ro cepeuHe

X, = % = % = 0,55 M (cM. puc. 7):

Qg %1 (L—x) 157,39 -0,55- (12,6 — 0,55)
2 B 2

My —o55 = = 521,55 xkHwm;

)

— L 12
Qx1=0,55 =4 (E - x1> = 157,39 - < >

_ 0,55) — 904,99 KH.

HOpMaHBHOG CKUMAromeC HaAIIPAKCHUC B OTCCKC Y BGpXHGI?I I'paHHUIbI CTCHKH

M, hes 52155-110
g = x e _

= = — 6,47 kH/cM?,
W, h _ 77078-115 kH/cm

rae W) = 7707,8 cM® — MOMEHT CONPOTHBIICHHS B M3MEHEHHOM CEYEHHH, IPUHHU-
MaeMbIil ipu npoBepke 1-ro orceka, T.k. x; = 0,55 M < x = 2,1 m.

Cpez[Hee KacCcaTCJIbHOC HAIIPAKCHHUC B OTCCKCE

Qx, 904,99
hes -ty 110-1

T = = 8,23 kH/cM?.

Kpurrnueckoe HOpMaabHOE HAIMPSLKEHHE MPH OTCYTCTBUM MECTHOTO HampsiKe-
HUS B OTceke onpeneisseM 1o [1, popm. (75)]
Cr "Ry 33,6-24
O- —_— —_—
r 7 3,722
w

= 58,27 kH/cm?,

r1e Cor = 33,6 — KO3 HUIMEHT, onpeaesieMblii naTepnosuuei mo [1, tadn. 12] B
3aBHCHUMOCTH OT 3HaueHUs Koddduirenta §, Beraucisemoro 1o [1, popm. 84],

5= by (tf)g—os 21 (2'5>3—2386
_Bhef t,) 110 \1/) T
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3neck B = 0,8 — koo dumment, npunumaemsiii o [1, Tabm. 13]; by = 210 MM — -

puHa Tosica B M3MEHEHHOM CEUYCHHH, PUHUMAaeMasl pyu MpoBepKe 1-ro oTceka, T.K.
x;=055mMm<x=21m.

KpuTrdaeckoe kacaTellbHOE HANPsDKEHHE onpeesieMoe 1o [1, popm. (83)]

0,76\ R,
Ty = 10,3 - <1+?> R 10,3 -

0,76\ 0,58 24
(1+357)
s

= 1524 kH/cm?
1272) 3722 5,24 kH/em,

rae p = 140/110 = 1,27 — oTHOMIEHHE OOJIBIIIEH CTOPOHBI OTCEKA K MEHBIIICH;

- d [Ry 110 24
Aep=—" |2 =—" = 3,72; 31ech d — MeHbIIIast U3 CTOPOH OTCEKa
ef Tt E 1 2,1-10%
w )

[IpoBepsieM MECTHYIO YCTOMYMBOCTD CTEHKHU |-TO OTCEKa

() + () = () 4 (22) —oss1<y=1
O w..) ~ J\5827 15.24) — e = 2

MecTHasi ycTOWYHUBOCTh CTEHKH 1-TO oTCceka oOeclieueHa.

Cranb nomnepeuHsix pédep KECTKOCTU MPUHUMAEM TaKYIO )K€, KaK CTajlb CTECHKH
riaBHOM Oanku. B cooTBercTBHM € Tali. 2, Ha3Ha4YaeM CTallb MONEPEUYHBIX pEOEp

x&ctroctn C245. Illupuna momnepeyHoro pedpa omnpeaensercs mo TpedoBaHusM [1,
n. 8.5.9]:

b >hef+25—1100+25—6167
h—30 - 30 - ) MM.

[Tpuanmaem mmpuny pedpa by, = 90 MM (kpaTHOI SMM).

TonmuHa nonepeyHoro pedpa Ha3HAYACTCS U3 YCIOBUS

RY 24
tSZZ'bh' F=290 m=6,09MM.

[To copramenTy JMcToBOro nmpokara (mpui. 4) npuHumaem tg = 10 M.

Ha xoHmax péoep XECTKOCTH JIJIsl TIPOITYCKA MOSCHBIX M YMCHBIIICHUS KOHIICH-
Tpallid CBApOYHBIX HAIpPSKEHU ycTpauBaroTcsi ckochbl pazmepom 40x60 (puc. 8).
[Tonepeunsie péOpa MPUBAPUBAIOTCS PYYHON CBAPKOW K CTEHKE W TOJKE Oajku
CIUIOIIHBIMK IIIBAMH MHUHHMAJIPHBIX KaTE€TOB, Ha3HayaeMbIX mo [1, Tabm. 38] mis
TaBPOBBIX COCAMHEHHH C IBYCTOPOHHUMH YTIIOBBIMH IIIBAMH.
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Tabmura 5

IIpoBepka MeCTHOI YCTOHYMBOCTH CTEHKH 0AJIKHU

No | Xapakrepucruka ceueHus Otceku
/11 1 2 3 4
1 | MecTo npoBepKH MECTHOM 0,55 1,95 4,05 5,65
YCTOMYUBOCTH Xi , M
2 | Pacuértnpiii Mmoment My , kHm 521,55 1634,3 | 2725,01 | 3090,16
3 | Pacuérnas monepeunas cuna Qi ,kH| 904,99 | 684,65 | 354,13 102,3
4 | Momenrt conpotusienus W, , cm® 7707,8 |11285,14|11285,14| 11285,14
5 o = % i h%f . xH/cm? 6,47 13,85 23,1 26,2
6 T = thi . kH/cm? 8,23 6,22 3,22 0,93
ef'lw
7 | Menbiast ctopoHa otceka di, , M 1,1 1,1 1,1 1,1
8 | bonpmias ctopoHa orceka dy . » M 1,4 1,6 1,6 1,6
9 | Ornomenue U = dyax/Amin 1,27 1,45 1,45 1,45
10 | = -
Aoy = ;nm_ ,Rj‘ﬁ’/E 3,72 3,72 3,72 3,72
w
11 T, = 10,3 (1 + @) .fTs, xH/en?2 | 15,24 14,11 14,11 14,11
m Aef
. 3
12 5= bri (t_f) e B =08 2,386 3,864 3,864 3,864
hef tyw
13 | ¢, no[1, Tabm. 12] 33,6 34,5 34,5 34,5
14 Opp = Ccify . kH/cm? 58,27 59,83 59,83 59,83
15 | = h . , 3,72 3,72 3,72 3,72
A, = _ef, RSV,V/E
ty
16 | o/0,, 0,11 0,23 0,39 0,44
17 | t/t,, 0,54 0,44 0,23 0,07
18 \/(O-/O-W)z + (t/740)2 0,551 0,5 0,45 0,44
19 |Ilpumevanus: MecTHas oOecmed. | oOecreu. | oOecred. | oOecred.
YCTOWYHUBOCTH

B npumepe aniga mBoB KpersieHus: pEdep KECTKOCTU K MOJIKAM MPHU TOJIIMHE

OoJiee TOJICTOrO U3 CBAPUBAEMBIX DIIEMEHTOB tf = 25 MM MUHMMAJIbHBIA KaTET IIBA

paBeH, ky = 12 MM, JUis MBOB KpEIIEHUs PEOEP KECTKOCTH K CTEHKE Oaaku NpH

TOJIIIHUHEC

0ojilee  TOJICTOTO W3

CBApHUBACMBbIX

MUHUMAJIbHBIN KaTET IBA PaBEeH Ky = 4 MM.
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tf:25

k=12
| HM\H |
k=12"| JE
NI =
b,=90| ||
o
1| 28
i
t=10 < =
tw=10
401 F | g
: 1% |
 b=340
‘.I_IL"_

Puc. 8. YkpenneHune rnaBHon 6ankn
nonepeYvHbIMn pébpamm KECTKOCTH

PACYET ITOSICHBIX CBAPHBIX IIIBOB JIJ151 TJTABHOM FAJIKU

[TosicHble CBapHBIE IIBBI, COSAUHSIONINE MOsICA TJIABHOM OaKu CO CTEHKOM, BBI-
MOJIHAKOT HEMPEPHIBHBIMU ABYCTOPOHHUMHU, C OJJHOCTOPOHHHUM KaTETOM I10 BCEU JIH-
HE, IPUMEHSISI aBTOMAaTUYECKYIO CBAPKY.

Pacuér coennHeHui BeNETCA HAa CWIIy CHBHUIa IOsICA OTHOCHUTEIBHO CTEHKH.
Cnpuratomas cuiia Ha 1 cM JUIHHBI OaJIKu onpeensieTcs o Gopmyrie

_ Qmax ° S}

Jx

T
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. . hef+tf
rz[eSf—bf tr ( .

HHH OTHOCHUTCIIBHO HeﬁTpaHLHOﬁ OCH.

) — CTaTHYECKUI MOMEHT mosica 0ajaku B M3MEHEHHOM ceye-

TpeOyemblii KaTeT 11Ba:

10 MCTAJIIy IIBa

T
kfl Zn',Bf'wa'Vc
110 METAJUTY TPAHULIbI TUIABJICHUS
T

key =
12 n'ﬁz'sz'yc

raen = 2 — Ipu IBYCTOPOHHUX IIBaX; R,,r — pac4€THOE CONMPOTHBIICHHE YTIIOBOTO
mBa 1o meramury msa [1, taon. I'.1]; R, = 0,45R,,, — pacuéTHOE CONPOTHBICHHE
YIJIOBOT'O IBA MO METAJLTY IPAHMIIbI CIUIABICHUS; B, B, — KOO)OUIMEHTBI IyOHHbI
nporutaBienus [1, Tabdm. 39].

OKOHYATeIbHO KaTeT IIBa MPUHUMACTCSA ¢ YYETOM KOHCTPYKTHBHBIX TpeOOBa-
Huit [1, Tadu. 38].

IIpumep. PacuéT nmosiCcHbIX CBapHBIX LHIBOB /ISl IJIaBHOM OaJjku 12

CraTnyecKkruii MOMEHT I10sica OAJIKH B U3MEHEHHOM CEYEHHUH OTHOCHUTEIBHO HEM-
TPaJIbHOU OCU

- hes + tf 110 +2,5 ,
A =21'2,5'<T>=2953,13CM .

Casuraromias cwia Ha lcm mirHa 0ajku

_ Qmax * S} . 991,56 - 2953,13

T
JA 443197,9

= 6,61 kH/cwm.

[TosicHBIE LIBBI BBIMIOJIHAIOTCA ABYCTOPOHHUMU, ABTOMATUYECKON CBAPKOU B JIO-
no0uKy. MapKy cBapO4HOU MPOBOJIOKH BeIOMpaeM 1o [1, Tadum. I'.1] B 3aBucHUMOCTH OT
CTaJieil cBapuBaeMbIX dyieMeHTOB. J{ms craneit C245 u C345 npuHrMaeM CBapOYHYIO
npoBoJioky CB-08A mo 'OCT 2246-70* (auametp npoBoJioku 0=3...5 Mm).
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OHpC,IIGJI}ICM KaTCT IBa:

10 MCTAJIIy IIBa

s T B 6,61
M= n-BrRysy. 2-1,1-185-1

=0,162cm = 1,62 MM;

1O MCTAJIITY I'PaHUIIBI CIINIABJIICHUA

T B 6,61
n B, Ry, v. 2-115-16,65-1

kep = =0,173cm = 1,73 MmMm;

rae n = 2 — npu AByctopoHnux msax; fr = 1,1, B, = 1,15 — koodduuueHts riry-
OuHbl nporasienus [1, Tabn. 3]; Ry, s = 18,5 kH/ cM? — pacyéTHOE CONPOTUBIIEHUE
YIJ0BOIO IIBa 10 METAJUTy LIBa, NpUHUMaemoe 1o [1, Tabn. 4] nus cBapoyHO# Mpo-
Bonoku CB-08A; R,,, = 0,45 R,,, = 0,45 37 = 16,65 kH/cM? — pacuéTHOE coI-
POTHBJIEHHE YIJIOBOTO IIBA 110 METa/Uly TPAaHULBI CIUIaBieHus; R, = 37 kH/cm? —
HOPMAaTHBHOE BPEMEHHOE COTPOTHUBIICHHE, onpeaeiseMoe 1o [1, Tadn. B.3].

MuHMMaIBHO NOMYCTUMBIA KaTET IIBa JJII TaBPOBOTO COCIMHEHUS C JABYCTO-
POHHUMH YTJIOBBIMH IIIBAMH IIPU TOJIIIMHE 00JI€€ TOJICTOrO U3 CBAPUBACMBIX JIEMEH-
TOB ty = 25 MM. MUHUMAIIbHBIN KaTET 1IBa paBeH Ky = 12 MMm.

OxoHYaTENLHO IPUHMUMAEM KAaTET MOSCHBIX CBAPHBIX LIBOB Kf = 12 MM.

COIIPAKEHUE BAJIOK HACTHUJIA C I''TABHBIMU FAJIKAMU

B kypcoBoii paboTe conpspkeHre 0aJI0K HacTHIIA C TJIaBHBIMUA OajKaMH MPUHH-
MaeTcsl B OIHOM YpOBHE BEPXHHUX MOSACOB Yepe3 nonepeyHsie péopa KECTKOCTU (pHUc.
9). basiku HacTUIa KpensATCs K MoNnepeyHbIM pEOpam KECTKOCTH TJIABHOW Oanku 0oJi-
TaMU HOPMaJIbHOM TOYHOCTH (00ATHI Ki1acca ToUHOCTU B). PexomenayeMblii tuamerp
Oosra B mepBoM npudmmkenun d=20 mwm. J{is 6anok Hacthina u3 ABytaBpos | 18 u |
20 mo I'OCT 8239-89 Haubomnbimii tuamerp Oonta npuHUMaeTcst =16 mm.

Pacuér compspkeHuss CBOAUTCS K OINpPEIEICHUI0 Yuciaa OoJITOB. 3a pacuéTHOE
yCcujue MPUHUMAETCSl ONOpHasi peakiusi 6anku Hactuia Rgy,. I[lon nefictBueM omop-
HOM peakiuy 00ITOBOE COCTMHEHHE padOTaeT Ha CPE3 U Ha CMSITHE.

PacuéTHOE yCHIIHE, KOTOPOE MOKET ObITH BOCIPHHSITO OJHHM OOJTOM, OIpejie-
asiercst o [1, m. 14.2.9]
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Ha cpes
Nps = Rps - vp " Ap " Ns;

Ha CMATHC

Nbp :Rbp'yb'db'ztmin;

rie Ry — pacuéTHOE cOnpoTUBIICHHE OonTa Ha cpe3 [1, Tadu. I'.5]; A, — utomank ce-
ueHus cTepkHs Oonra [1, Tabm. I'.9]; Ry, — pac4€THOE CONPOTUBJICHHE CMATHIO OOJI-
ToBOrO coenuueHus [1, Tadm. I'.6]; ny — 9rcimo pacuéTHBIX Cpe30B OJHOTO 00JITA; V)
— K03 GUITUESHT YCIOBHIA paboThI 00JITOBOTO coeanHeHus [1, Taba. 41]; d;, — Hapyx-
HBIN JUaMETp CTePXKHS 00NTa; ), t,,;, — HAUMEHBIIIAS CyMMapHasi TOJIIHMHA JJIeMEH-
TOB, CMUHA€MbBIX B OJJHOM HAaITPaBJICHHH.

Heo0Oxoaumoe KonruecTBO OOJITOB B COSAMHEHUH OTIpeAeIIsIeTcs o Gpopmyrie
R6H

n=—————
[Nb,min] "Ye

rae [Nb,min] — MEHbBIIIEE U3 3HAUCHHUM PacUETHBIX YCHIIMK OJHOTO 0O0JITa Ha CPE3 WM

CMiATUC.
B2 10 340 10 52
| 22\ - /122
\\ 1 O P ) P 3 T P 5 O
\/4 5 /
= = ﬁ 1 4 B & <
arc LO
1E s
o 1F 35 35
! =
104}
BonTtel M20 3
kn 5.6 ﬂ/ 3;'
[2 M ||;
+ b et
8 ‘ |
1

Puc. 9. ConpspkeHne 6anok HacTuna ¢ rnaBHbIMK Bankamu
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KOHCTpYKTUBHO KOJIMYECTBO OOJITOB B COCIMHEHUU MpUHUMAaETca n = 2. boi-
Thl PEKOMEHJIYETCS pa3MelniaTh Ha MUHHMAaJbHBIX PACCTOSHUSIX NIPyr OT JApyra B
COOTBETCTBHH ¢ TpeOoBauusamHu [1, Tadm. 40].

BbIpe3 4acTu CTEHKM M OTBEPCTHS MOJ OOATHI OCHAOISAIOT CeYEeHUE OAJIKU Hac-
THJIA, IO3TOMY OIIOPHOE CEUYEeHUE OATTKU HEOOXOJUMO ITPOBEPUTH HA CPE3:
_ R6H

T= A S RS]/C
n

rae A, — TIonaab ceueHus OaIKu HACTUIA ¢ YIETOM OCITa0IeHUSI.

IIpumep. Conpsizxenne 60K HACTHIIA C IVIABHBIMH 0aJIKaMH

ConpskeHue 6aok MpuHUMaeM Ha 0oJiTax HOpMaibHOM TouHOCTH M20 (60NTHI
KJacca TouHocTH B) kmacca mpounoctu 5.6, orBepctus moja O0iThl dyp; = 22 MM.
banka nmactuna 3anpoexktupoBana u3 aByTaBpa | 22 mo 'OCT 26020-83 u3 cranu
C345. OnopHas peaknus 6anku HacTwia Rg, = Q. = 89,32 xH.

PacuétHoe ycuiaue Ha cpe3, KOTOPOE MOXKET OBITh BOCIIPUHATO OJHUM OOJITOM,
ompenesnseM o Gpopmyse

NbS = RbS Y 'Ab "ng = 21 0,9 ' 3,14 1= 59,35 KH,

rae Rys = 21 kH/cM? — pacuéTHOE compoTHBiIeHHE GONTA HA CpPe3, IPUHUMAEMOE T10
[1, Tabn. T'.5] mns OontoB kimacca mpouHoctd 5.6; yp = 0,9 — kosdduIimeHr,
ompeaenseMerid mo [1, Ttabm. 41] mas MHOTOOONTOBOTO COCIUHCHMS MpU OOJTax
Knacca Toynoctu B; A, = 3,14 cM? — momas cedenus cTepxkHs 6oara d = 20 MM
[1, Tabn. I.9]; ng = 1 — yucio pacyETHBIX CPE30B OJHOTO OOJITA.

PacuétHoe ycunue Ha cMsTHE, KOTOPOE MOXKET ObITh BOCIPHUHATO OJHUM OO0J-
TOM, OIpeaeseM no hopmyse

Nop = R ¥ - i z t . =645-09 2054 =627 kH,

rae Ry, = 64,5 kH/cM? — pacuéTHOE CONPOTUBICHHE CMATHIO OOITOBOTO COCIHHE-
HUs, npuHUMaemoe 1o [1, tabn. I'.6] mis GonroB TouHOCTH B TpM HOpMaTUBHOM
BPEMEHHOM CONpoTUBIeHNH R, = 49 kH/cM?, ompenenéunom no [1, Tabn. B.3]
i ctanu Oanku Hactwiaa C345 mpu t,, = 5,4 MM; Y, t;in = 0,56 cM — BenuunHa,
NPUHATAs PAaBHOW MEHBIIIEMY U3 ABYX 3HaueHui — t,, = 5,4 MM unn t; = 10 MM.
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Heo0xoanMoe komuecTBO O0ITOB B COSTMHEHNHA

S Rg,, 89,32 1t
n= = =1,
[Nb,min] “Ye 59,35-1

[IpuHumaem 2 6omTa.

Pa3zmemiaem OonThl Ha Oanke HacTuiaa. BonTsl pacmosnaraeM CUMMETPUYHO C
y4€TOM TOJIIIUHBI TMOJKU TJIaBHOW OalKU M BBICOTHI KaTeTa CBApHOTO IIIBA, COEIH-
HSIOILIETO NonepeyHble pEOpa KECTKOCTU U MOJIKY II1aBHON Oanku (cM. puc. 9). Jlmu-
Ha BBIPE3aHHOTO Y4acTKa CTEHKH HE JO0JKHA MPEBHIIIATh:

Imax = hew — 2 (¢f°+ ks) =22—-2-(25+1) =15 cm.
ITo [1, Ta6u. 40] onpenesnsieM MUHUMAIbHBIC PACCTOSHUSL:
MEXY LEHTPAMU OONTOB Apyin 1 = 2,5dgry = 2,5+ 22 = 55 MM;

OT LIEHTpa 00JITa JI0 Kpast 2JIEMEHTA BJIONb YCUIHSA Appin 2 = 2o = 2+ 22 =
44 mm;

OT ICHTpa 6OHTa A0 Kpasd 2JIEMCHTa HOHepéK yYCUIUA IIpU 06pe3HI>IX KpOMKax
amin,3 = 1'5d0TB = 1;5 - 22 = 33 MM.

IIpuHUMAEM Apyin 1 = 55 MM, Qi 2 = 45 MM, Appin 3 = 35 MM.
JlnrHa BBIPE3aHHOTO YYaCcTKa CTEHKH
l = amin1 + 20min2 =55+ 245 =145 MM < L4, = 150 MM,

[TpoBepsiem ceveHne Oalku HACTHIIA HA Cpe3 C YUETOM OCIAOICHHS OTBEPCTHUS
o1 OOJITHI

Rey 89,32
A, (145-2-22)-0,54

T = = 16,38 kH/cm? < Ryy, = 19,72 kH/cm?

rne R = 0,58 - R, = 0,58-34 = 19,72 kH/cm?. TlpounocTs Ganku HacTHaa obec-

IICYCHaA.
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OTIOPHA S YACTh T'JTABHOM BFAJIKU

B KkypcoBoil paboTe comnpsKeHHE TJIaBHBIX OajJOK C KOJOHHAMHU NMPUHUMAETCS
nyTéM ux onupanus ceepxy (puc. 10). Koner 6anku B MecTe onupaHus Ha KOJIOHHY
YKPEIUIAIOT OMOPHBIM pedpom. Pebpo xEcTKoCTH NS Mepefayu ONOpPHOW peaKkluu
HaAEKHO MPUKPEIUISIIOT K CTEHKE 0alKy CBapHBIMU IIIBAaMU, a TOPEL] OIIOPHOTO pedpa
CTpOTAlOT JJisi HENOCPEICTBEHHON IEpEelayd OINOPHOTO JABJICHUS HAa KOJIOHHY.
BricTynaroias BHU3 4acTh ONMOPHOro pedpa mpuHMMaeTcs a, = 15 MM wim a, =
20 MM.

Pa3mepsl omopHOro peOpa Oanky ONMPEACISIOTCS M3 pacdyéTa Ha CMATHE TPH
a, < 1,5tp W CXKaTUE TIPH Ay > 1,5tp.

W3 ycnoBus cMATHS TOPUEBOM NMOBEpPXHOCTH pebpa npu a, < 1,5t, Tpebyemas

IUIOIIAL CEUeHHs pedpa HaxoauTcs 1o hopmyse
Ap = Rr6/ Rp

rzie Ryg — onopHas peakuus TIaBHOH Oanku; R, = Ry, /¥y, — pacu€THOE CONPOTHUB-

JICHHE CTaJId CMSTHIO TOPILIEBOM MOBEPXHOCTH; R,,,, — HOpPMAaTUBHOE BPEMEHHOE CO-
MPOTUBJICHUE CTalU TJIABHOWU Oaiku; ¥, = 1,025 — xkoadduimenT HaaéKHOCTH 1O
MaTepuay, npuHuMaeMsblit 1o [1, tadmn. 3] as cramu mo 'OCT 27772-2015.

W3 ycnosus cxartus npu a, > 1,5t, Tpebyemas miomans ceueHus pedpa onpe-

nensiercs mo Gpopmysie
Ap = RFG/Ry

rae Ry, - pacuéTHOE COMPOTUBIIEHKE CTANH 110 TIPeey TeKy4eCTH, IPUHUMAEMOE IO
[1, Tabxn. B.3].

[llpuna onopHoro pedbpa b, NPUHUMAETCS PABHON INMPHHE IMOsICA B MECTE W3-
MEHEHHs CeueHus TiaBHol 6anku by, = by. TomuHa oNOPHOro pedpa HAXOAUTCA U3
ycnosus t, = A,/b,. OKOHYATENBHO BEIMYMHA L, YTOYHAETCA IO COPTAMEHTY Ha

JUMCTOBYIO CTAJIb (CM. MpUil. 4).

OnopHy0 4acTh IJIaBHOW OaJIkM HEOOXOIMMO NMPOBEPUTH HA YCTOMYUBOCTH B
IJIOCKOCTH KaK CTOMKY, LIEHTPAJIbHO HATPYKEHHYIO OIIOPHOU peakuuen. B pacuérHoe
CEUYECHHME CTOMKU BKJIIOYAIOT CEUEHHUE OMOPHOTO pedpa U 4acTh CTEHKHU OAJKHU LIUpPH-

Hoit b, = 0,65t,,,/E/RY (cm. puc. 10). Pacuérnas nnuna cTOMKU OIPUHMMAETCS PaB-

HOI BeIcOTe cTeHKH [1, m. 8.5.10].
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[IpoBepka yCTOMYHMBOCTH OMIOPHOM YacTH OaJIKu

o = Rr6
¢ Aonu,
rae Agny, = by - tp + by, * t,, — TIIOMAAL ONOPHOH 4YacTh; @ — Kod(uIMenT mpo-

JOJIBHOTO M3ruba, OnpeAesieMblid HHTEPIIOAIUEH 1Mo (MWL, 2) B 3aBUCUMOCTH OT
rubkocti A ¥ pacuéTHOro conportusnenus R,, 3neck A = hgr/i, — rubkocTs omnop-

HOT'0 Y44CTKa M3 IINIOCKOCTHU 6aJ'IKI/I; iZ — paanyC HHCPUHUH CCUCHHA OHOpHOﬁ qacTHu

. . t .b3 b 't3
by = T s ], = 22 4 et

CaapHbie (hJIaHTOBBIC MBI, TPUKPEIUISIIOIINE OMIOPHOE peOpO K CTEHKE OaJKH,
BBITIOJTHSIOTCS. PYYHOM CBapKOl WJIM MOJyaBTOMAaTHYECKON CBApKOW B Cpeje yrie-
KHCJIOTO Ta3a.

OHpCIICJ'IHeTCH KaTeT CBApHOI'O IIBa

10 METAJLTY 1IBa

_ 1 R .
Br n 85 Rys Vs Ve

ke

10 MCTAJIITIY I'PaHUIIbI CIINIABJICHUA

1 R
IBZ n'85'sz'ywz'yc’

ke

rae n = 2 — 1yl IBYCTBOPOHHUX IIBOB.

[IpruHMMAaeMBbIi OKOHYATEIBHO KATET YIJIOBOTO 1IBA JOJKEH YAOBJIETBOPSTH
kmax

KOHCTPYKTUBHBIM TpeOOBaHUAM k}nin < ky < ky

IIpumep. Pacuét onopHoro pedopa riaaBHoii 6aaku 12

Krnacc cramu omopHoro pebpa mpuHUMaeM TaKOW jKe, KaK KJIacC CTalld CTCHKH
riiaBHoi Oanku C245 (cm. Tabu. 2). BeicTynaroniyro BHM3 4acTh OMOPHOTO pedpa
npuHAMaem a, = 20 MM (cm. puc. 10).

42



b,=210

25

§

TP T T T aErrrr i
I k=8
Mpoknagka

\\

N
m\ll\ll\ml\ll\l\\I\II\II\I\IIIII\I\

EEEEEEEEEEN
T T T T

'\
1100

1150

HER
200

L]

I/{u\!l\ll\l/w\ll\ll\l\\I\II\II\I\IIIII\I\
Y

\]\/

T
200

L 111

&

.
<

>_
RN mar N

I
— [ |

[TWTTTTI
FE'
Ik

TopeL cTporatb \ 3 E I

| 3F
e
I

20

h[ |
[ ]

RN

-

25

j
ap=20

20

[ILILIL Tl

!

4 ="

Puc. 10. OnupaHune rnaeHbIX 6anok Ha KOJTIOHHY

Tak kak ToJIIMHA OMOPHOTO pedpa emé He ompe/eicHa U COOTHOIIEHNUE BEITHU-
YUH A, U 1,51,“p HE U3BECTHO, TO B MEPBOM NPHUOIMKEHUU, TPUHUMAS ap, < 1,5tp,

onpezensieM TpedyemMyro Mionaab CeueHus pedpa U3 yCaoBUsl CMATUS
Ap = Rg/R, =991,56/36,1 = 27,47 cMm?,

rie Rig = Qmax = 991,56 KH; R, = Ryn/Ym = 37/1,025 = 36,1 kH/cM?; Ry =
= 37 xH/cm? — HOpMaTHBHOE BpeMeHHOEe conpoTupienue cran [1, ta6n. B.3] npu
t=2..20mMM; y,,, = 1,025 [1, Tabmx. 3].
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upuny onopHoro pedpa MpUHUMAaeM PaBHOI HIMPUHE MOsiIcCa B MECTE U3MEHE-
HUsl CEYEHUs TJIaBHOU Oanku b, = b]’c = 21 cm. Tonmmuua onopHoro pedpa

t, = Ap/b, = 27,47/21 = 1,308 cm = 13,08 Mm.

B cooTBeTCTBUM ¢ COPTAMEHTOM Ha JINCTOBYIO CTalb (MPHIL. 4) MpUHUMAaEeM t, =
14 MmM.

IIpoBepsieM INepBOHAYAIBHO TPUHATOE YCIOBUE CMATUA ap < 1,5¢,. Tak kak

a, =20 MM < 1,5tp = 1,5-14 = 21 MM, TO ycl0oBUE CMSTHS BbIOJHSAETCS. Pa3me-

1Y
PHI, HaﬁﬂeHHBIe BBIIIC, IIPUHUMACM OKOHYATCJIIBHO.

Tak xak 1,5¢, = 1,514 = 21 MM > 20 MM, TO npoBepsieM peOpo U3 YCIIOBHUS

CMATHS.
0 = Ris/A, = 991,56/(21 - 1,4) = 33,73 xH/cm? < Ry, = 36,1 kH/cMm?,

B pacuérHoe cedueHne OmOpHOro ydacTka Oajk BKJIOYAEM CEUYCHHE OMOPHOTO
pebpa ¥ 9acTh CTEHKH IIUPUHOM

b,, = 0,65t /E/R;“ =0,65-1-42,1-10%/24 = 19,23 cm.

['eoMeTpuyeckre XapakTEPUCTUKU OTIOPHOM YacTh OaIKu

Aon.q. = bp ' tp + bw ' tw = 21 ' 1,4 + 19,23 - 1 == 48,63 CMZ;

t, - b3 bW-tﬁ,_l,4-213+19,23-13

p p
Iz = +

— 4
12 12 12 o - 108205cm

iy = J;/Aona. = /1082,05/48,63 = 4,72 cm.
I'ubkocTh onopHoro yuactka A = her/i, = 110/4,72 = 23,31. Ilo (mpui. 2)

ans rubkoct A = 23,31 u pacuérHoro conpoTupienus Ry, = 24 xH/ cm? onpenens-

eM UHTEpIosAIuel KodhGureHT npoaoapHoro uruoa ¢ = 0,952.

[IpoBepsieM OMOpPHYIO YaCTh OAJKK HA YCTOMYMBOCTH U3 IIIOCKOCTU

_ Rg 99156
a R - 0,952 - 48,63

o = 21,42 xH/cm? < Ry, = 24 xH/cMm?.

YcToiunBOCTh OMOPHOM YacTH Oajku obecreueHa.
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CBapHbIe IIBbI, TPUKPEIUIAIOIINE OMOPHOE PeOPO K CTEHKE OAJKH, BBIIOJIHS-
IOTCSI TIOJTyaBTOMAaTHYECKOM CBAPKOW B Cpejie YITICKKCIOro ra3a. [[puHIMaeM MapKy
cBapouHoi npoBosioku CB-0812C mo [1, Tadm. I'.1].

OmnpenesnsieM KaTeT IIBA:

10 MCTAJIIIy IIBa

1 R. 1 99156 _ ...
" =B |n85 Ry Vwrve 07 (2:85-215-1-1  F
10 MeTaHfIy FpaHI/IHBI CILJIABJICHU A
1 R:s 1 991,56
kf —- = 0,592 cm,

:E. n'85'sz'sz'Vc:1 2:-85-16,65-1-1

rae fr = 0,7, 6, = 1 — xos3pdunments rayounsl nponnasnenus [1, tadm. 39];n = 2
— JUIS IBCTOPOHHHX IIBOB; R, = 21,5 kH/cM? — pacuyéTHOE CONPOTHBICHHE YIIIO-
BOTO IIIBa 110 METAJUTy IIBa, MpUHUMaeMoe 1o [1, Tabn. I'.2] mis cBapouyHOil poBo-
noku Cs-08I2C; R,,, = 0,45 R,,, = 0,45-37 = 16,65 kH/cm? — pacuérHoe co-
IPOTHBIICHHE YIJIOBOTO IBA 110 METAILTy IPAHMIIBI CIUIABICHUS; R,,, = 37 kH/cMm? —

HOPMAaTHBHOE BPEMEHHOE CONPOTHUBIICHUE, ompenensemoe mo [1, tabn. B.3] mmus
cramu C245 mpu t, = 14 Mm.

MuHMMaIBHO JOMYCTUMBIN KaTeT IBa onpeaesseM 1o [1, tadn. 38] s tapo-
BOI'O COEJMHEHUS C ABYCTOPOHHUMHM YTJIOBBIMH IIBaMU NP TONIIKUHE O0J€e TOJICTO-
r0 W3 CBapMBACMbIX 3JIEMEHTOB t, = 14 MM . MuHMMaNbHBIM KaTEeT IIBA paBeH

k}ni“ = 6 MM.

[IpuHMMaeM OKOHYATENBHO kr = 8 MM.

MOHTAJHBII CTBIK I''TABHBIX FAJIOK

s oObenuHEeHUsT ABYX OTIPABOYHBIX AJIEMEHTOB TJIABHOM Oalkyd B €IUHYIO
KOHCTPYKIUIO HEOOXOAMMO 3alpPOEKTUPOBATH MOHTAXXHBIN CTHIK B CEPEAMHE MPOJIETA
Oanku. CTBIK KOHCTPYUPYIOT TaK, YTOOBI MOJYYUTh OAMHAKOBBIE, T.€. B3aUMO3aMe-
HSIEMBI€ MTOJIOBUHKU OAJIKH.

B kypcoBoil pab0oTe MOHTaXKHBII CTBIK IJIaBHBIX OaJOK BBIMOJIHSAETCS Ha BBICO-

KOIPOYHBbIX Oontax W Hakmankax (puc. 11). Kaxnapiii mosic Oanku mnepekpbIiBaeTcs
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TPEMA HaKJIaJIKaMU C JIBYX CTOPOH, @ CTCHKA — JIBYMA BCPTUKAJIbHBIMU HAKJIA/IKaAMH,
momaab CCYCHUA KOTOPBIX HOJIZKHA OBITH HEC MCHBIIIE momaan CCYCHUA IMCPCKPBI-
BacMOIro uMu 3JICMCHTaA.

MaxkcuMmanbHbli U3ru0Oaroii MOMEHT B IJIABHOW OalIKe paclpenessieTcss Mex-
Iy TIOSICAMU U CTEHKOM ITPONOPLUHUOHAIBHO UX KECTKOCTSIM,

M J f Mmax'Jw
M, = max : M. =
f Jx w Jx

rae J, =ty - hef3 /12 — MOMEHT WHEpLUHMU CTEHKH IJIaBHOM Oanku; Jr = J, —J,, —

MOMEHT UHEPIINU MOSICOB.
Cmbix nosicoe. Pacuérnoe ycunue B nosice Ny = Mg/ (he r+ tf).

Heo6x0auMoe KOIHYECTBO GOJITOB Ha TIONYHAKIAIKE
N
> f ,
Qpn k1" Vb " Ve

n

rae ki — KOJIMYeCTBO MOBEPXHOCTEN TPEHUsI COEAUHIEMBIX 3JIEMEHTOB; Qp, — pac-
YETHOE YCHIIUE, KOTOPOE MOXKET OBIThb BOCHPHUHSITO Ka)KIOW MOBEPXHOCTBHIO TPEHHUS
COEJIMHAEMBIX 3JIEMEHTOB, CTSHYTBIX OJHHUM BBICOKOIIPOYHBIM OOJTOB, OIpejaessie-

moe 1o [1, popm. (191)]:

_ Rpp = Apn " 1
bh —Vh

3nech Ry, = 0,7Rp, — pacu€THOE COMPOTUBIICHHE BBICOKONMPOYHOTO 00MTa; Rp)yyyy —
BPEMCHHOE CONPOTHUBIICHHE 00JITa, onpeneisiemoe 1o [1, Taom. I'.8]; Ay, — miomanb
ceueHust 0onta HetTo [1, Tadm. I.9]; W, ¥, — COOTBETCTBEHHO KOA(DPHUIIUEHT TPEHHS U
K03 HIHEeHT HAAEKHOCTH, TpUHUMaeMble 10 [1, Tabm. 42] B 3aBUCMMOCTH OT CIIO-
co0a 00pabOTKH COEIMHSIEMBIX TTOBEPXHOCTEHN M CIOc00a peryIupOoBaHUs HATSKEHUS
OonTa.

B 1mensx yMeHBIIIEHHS pa3MEpOB M MAacChl HAKIAJOK OOJITBI PEKOMEHIYyeTCs
pa3MelaTh Ha MOSCHBIX HAKJIAKaX HA MHHUMAIBHBIX PACCTOSHUIX IPYT OT Apyra B
COOTBETCTBUH ¢ TpeOboBaHusmH [1, Tabdm. 40].

Cmuik cmenku. 3a7a€Tcs pacCTOSHHE MEXAY KpallHUMHU IO BBICOTE psiAamMu
O0JITOB Ay, .- OnpenensieTcss KodPPUIUEHT CThIKA

MW
a =

m: Qmax * Qbh ) k2
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IJIe M — KOJIMYECTBO BEPTUKAIBHBIX PATOB OOJITOB Ha MOJyHAKIAIKE (PEKOMEHTyeT-
sl MPUHUMATh M = 2); k, — KOJTMYECTBO MOBEPXHOCTEH TPCHHSI.

B 3aBHcHMOCTH OT moJrydeHHOro Kod(ddummenta a no [5, Tabdn. 7.8] onpenens-
eTCsl KOJMYECTBO OOJITOB B OJHOM BEpTHKaILHOM psimy K. B cooTBeTcTBHHU C Tpebo-
BanusiMu [1, Ta0i1. 40] HazHavaeTCs mar OOJITOB M YTOUHSAETCS PACCTOSHHUE Oy, gy

Ot u3rudaronero MOMeHTa B 00JTax KpalHero psAjia BOZHUKAIOT MaKCUMaJIbHbIE
rOpU30OHTaJIbHbIE yCuHsl. [[pOYHOCTD CThIKA CTEHKH MPOBEPsIETCs 10 popmyiie

amax

Nmax = My, - 5 < Qpnk;.

m- ), a;

Omnpenensiercs yCWINE HATSDKEHUS BBICOKOIIPOYHOTO 00ita P = Ry, - Apn-

[TpoBepsieTcs ocnabiaeHre HUKHETO pacTAHYTOTO Mosca OTBEPCTUSIMU 110 00I1-
ThI U OCJIa0JIEHUE HAKJIaJOK B cepeuHe cThiKa. [Ipu cratnyeckux Harpy3kax ociad-
JICHHE CEYEHMSI DJIEMEHTOB HEOOXOMMO YUUTHIBATh, €CIIH BBIIIOJIHAETCS YCIOBHUE
A, < 0,85A. B aToM ciydyae npoBepKy IPOYHOCTH CIIEAYET MPOU3BOIUTH 10 YCIOB-
Hou momamn A, = 1,184,,.

IIpuMmep. MOHTaXKHBIH CTHIK I[VIABHBIX 0aJI0K 172

MoOHTaXHBI CTHIK OTHPABOYHBIX 3JEMEHTOB IJIaBHBIX OajOK BBIMOJHSIEM Ha
BBICOKOIIPOYHBIX OONTax W Hakjaakax. Pacu€THble ycwins B cepeluHe Mpojiéra
riiaBHou 6anku M,,,, = 3123,40 kHm, Q = 0.

[IpuaumaeM Bbicokonpounble 00Tl M20 u3 cramu 40X «cenekt». Crnocob
00pabOTKHN COEMHAEMbIX MOBEPXHOCTEN — ra3oIuIaMeHHbId 0e3 KOHCepBaluu, CIO-
cO0 peryaupoBaHus HATSLKEHUS OOJTOB — MO YIITy IOBOPOTA TalKH.

Cmuik noscos. I3rnbaronmii MOMEHT, BOCIIPUHUMAEMBbIN NOsICaMU, OIIpEAeIIIeM
o opmyiie:
_ Mgyt Jp 3123,40-537979,1
T 648895,8

M = 2589,51 xHwm,

rae Jy = ty - hof /12 = 1-110%/12 = 110916,7 cm*; ], = 648895,8 cm*;
Jr =Jx —Jw = 648895,8 — 110916,7 = 537979,1 cm?,
Pacuérnoe ycunue B nosice

N; = My /(hes + t;) = 2589,51-10%/(110 + 2,5) = 2301,8 kH.
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Pwvc. 11. MOHTaXHbBIW CTHIK rNaBHOW 6ankn Ha BbICOKONPO4HEbIX BonTax

340

PacuérHoe ycumue Qp;, KOTOPO€ MOXKET OBITh BOCHPUHSTO KaKIOW IMOBEpPX-
HOCTBIO TPEHUS COCIAMHSIEMBIX DJIEMEHTOB, CTSHYTBIX OJHUM BBICOKOIPOYHBIM 0O0JI-
ToM ompenersieM 1o [1, popm. (191)]

_ Rbh ' Abn U _ 75,5 ' 2,45 ' 0,42

= = 69,4 kH,
bh i 1,12 «

rae Ry, = 0,7Rpyn = 0,7+-107,8 = 75,5 kH/cM? | 31eck Ry, = 107,8 kH/cm? —
BPEMEHHOE COMPOTHBIIEHHUE, onpeaensiemoe 1o [1, tadm. I'.8] mus 6ontoB d = 20 MM
u3 ctamm 40X «cenekr»; Ay, = 2,45 cM? — TUIOIIAIb CEUSHUsT 0OJITA HETTO [1, Tabm.
I'9]; = 0,42 — koaddurment tpenus [1, tadn. 42]; y, = 1,12 — xodadpdunueHT
HanéxHocTH [1, Tabm. 42].
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HCO6XO,Z[I/IMOG KOJIMYSCTBO 0OJITOB Ha IMOoJIyHaKJIaJAKe

. N 23018
 Qpnkivpive 694-2-1-1

n 16,6,

rae ¥y = 1 — K03 GUIMEHT yCIoBUsS padOThl COCAMHEHHUS, TPUHUMAaeMbIi 1o [1. 1.
14.3.4] npu KonuuecTBe 00ITOB B IepBOM npudmxkeHun n = 10; y, — kosduimeHt
ycnoBuid paboThl, MpuHUMaeMbIi 1o [1, Tabn. 1]; ky = 2 — konuyecTBO MOBEPXHOC-
TE! TPEHUS COCTUHIEMBIX DJIEMEHTOB.

[Tpunumaem 18 6onToB. [loydeHHOE KOJIMYECTBO OOJTOB CTAaBUM MO KaXAYIO
CTOpPOHY OT LICHTPA CTHIKA, T.€. Ha KAKJ0M MNOJyHAKIAIKE.

ITo [1, Tabi. 40] onpenenseM MUHUMAIbHBIC PACCTOSIHHS:

MEXY LEHTPAMU OONTOB Apyin 1 = 2,5d gy = 2,5+ 22 = 55 MM;

OT LEHTpa 00JTa 10 Kpast SIEMEHTA Ay » = 1,3dy; = 1,3 - 22 = 28,6 MM,
IIpuHUMAEM Qi 1 = 55 MM, Qpyin 2 = 30 MM.

[Tosic Ganku nmepekpriBaeM Tpems HakiajkaMu ceueHusiMu 340x14 mm u
2x150x14 MM, oO1ei TI0MAaBI0 CeUCHUS

D 4,=34-1442-15-14 =896 M’ > 4y = 34-2,5 = 85 e,

Cmuik cmenku. MOMEHT, IEMCTBYIOIINM Ha CTEHKY, onpeaesisieM 1o ¢hopmyJie

Mpax - Jw _ 3123,40-110916,7

M. =
W I 648895,8

= 533,89 kHwm.

[IpyHUMaeM paccTOSHHE MEXKIY KPaltHUMU 1O BBICOTE psAaMu OOJITOB
Amax = 1100 —2-100 = 900 mm.

Koaddurment croika

M, 53389
M- gy Opn " ky  2°90-69,4 -2

o = = 2,137,

rae m = 2 — KOJIMYECTBO BEPTUKAIBHBIX PAOB OOJITOB Ha MOJYHAKIaJKe; k, = 2 —
KOJIMYECTBO IMOBEPXHOCTEN TPEHUSI.

ITo [5, Tabn. 7.8] HaxoAUM KOJMYECTBO OOJTOB B OJHOM BEPTHKAIBHOM DSIIY
k=12nopua = 2,13 > 2,128.
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B coorBerctBuu ¢ TpeboBanusmu [1, Tabn. 40] mazHawaem mar OOJTOB Ha
crenke a = 80, Torma paccTosHuEe MEXIY KPalHUMU psiiaMu OOJTOB PABHO gy =
= 11-80 = 880 mMm.

[IpoBepsieM CTBIK CTEHKH

Umex 5338988
m-Ya? 2-18304

Nparw =M, - = 128,34 kH < Q,uk, = 69,4 -2 = 138,8 kH,

rae Y, ai = 882 + 722 + 562 + 402 + 24? + 82 = 18304 cm2.
CreHky nepekpbiBacM AByMs BepTUKaIbHbIMU Haknagkamu 1000x240x8.
VYcunue Hatskenust 6onta P = Ry, - Ap, = 75,5+ 2,45 = 184,98 kH.

[IpoBepsiem ocnablieHHe HUKHETO PACTSIHYTOIrO MOsca OTBEPCTUSAMH O] OOTHI
d = 22 mmM. [1o kparo cThIKa MosAC 0cnablieH YeThIPbMS OTBEPCTUAMU

Anf =34-25-2-22-25=74cMm? > 0,85Af =0,85-34-2,5= 72,25 cM?
Taxk xak Anf > 0,85Af, TO 0cJ1abJIeHHE MosiCa MOKHO HE YUUTHIBATD.

[TpoBepsiem ocnabneHre HaKJIaZOK B CEPEANHE CThIKA YETHIPHMS OTBEPCTUSIMU
AR =89,6 —4-2-1,4-2,2 = 64,96 cM* < 0,854, = 0,85-34 - 2,= 72,25 cM?.

Tax kak Ap™™" < 0,85A7, TO yBenuuMBaeM TOJIIMHY Hakianok. IIpurumaem

HAKJIAAKH TOJIIUHON 16 MM:

AR = 16-(34+2-15)—4-2-1,6:2,2 = 74,24 cM? > 0,85A¢-
=0,85-34-2,5 = 72,25 cM?.

PACYET LIEHTPAJIBHO CXATON KOJIOHHBI K4

B kypcoBoil pabore HEOOXOAMMO paccUUTaThb U 3alPOEKTUPOBATH CPENHIONO
kojioHHy K4 (cTepkeHb, OrojoBok u 0a3y). Tak kak riaBHble OalKu ONMUPAIOTCSA Ha
KOJIOHHY CBEPXY, TO 32 PACUETHYIO CXEMY KOJIOHHBI MPUHUMAETCS LEHTPAIBHO CHKa-
Tas CTOMKa C NIAPHUPHO 3aKPEIUIEHHBIM BEPXHUM KOHLIOM. CONpsKEHHE KOJIOHHBI C
dbyHIaMeHTOM NpUHUMaeTcs KECTKUM. PacuéTHas cxeMa KOJOHHBI IPECTaBlIeHa Ha
puc. 12.

PacuétHas Harpy3ka Ha CPEJHIOI KOJIOHHY paBHa CyMME JABYX ONOPHBIX pEak-
[IUH TJIaBHOU OaJIKU
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N = 2R
PaC‘{éTHBIe JJIWUHBI KOJIOHHBEIL:
B IIJIOCKOCTHU I'JIaBHBIX 6a1101<
lepy =L =p- (H+0,15—¢t, — hyg — a,);
N3 IIJIOCKOCTHU
legy =01y =p- (H+ 015 -t — hgy),

rae ly, l, — reoMeTpuuecKkre JUIMHBI KOJIOHHBI COOTBETCTBEHHO B IUIOCKOCTH U H3
IJIOCKOCTH TJIABHBIX OAJIOK; L — KO3(Q(PUUMEHT NPHUBEACHUS JJIMHBI, 3aBUCAIIUNA OT
criocoba 3aKperuieHus: KOHIOB KoyoHHBI [1, Tab6n. 30, a]; H — BbIcoTa 3Taxa Io
3ananuto; 0,15 M — 3army6enue 0a3bl KOJIOHHBI; A5 — BBICOTA TJIaBHOU Oanku; hg,, —
BBICOTA OanKM HAcTWIa; t, — TOJNIMHA HACTUIA, A, — BBICTYN ONOPHOrO pebpa

rJIABHOM OAJIKH.

B kypcoBoii paboTe cTepKeHb KOJOHHBI TPOSKTUPYETCS CILIOMIHOTO CEYEHUS U3
IIPOKATHOIO JABYTaBpa C NMapajuIeIbHBIMU I'PAHAMHU MOJIOK KOJIOHHOTO THna 1no 'OCT

26020-83 (cm. mpuit. 3).

3anmavya mo moa00py CeueHHUs: KOJOHHBI PEMIaeTCss METOAOM IOCIIEI0BATEIEHOTO
npubamxeHus. B mepBomM npuOIMKeHNH 3aal0TCI THOKOCTHIO CTEPKHS KOJIOHHBI B
npenenax A, = 60 ...100 u o (mpwi. 2) HaXoAAT KOIPPUIIUEHT TPOJOILHOTO U3THU-
6a @,.

TpeOyemas Mmoaas CEYeHs KOJIOHHBI Oorpeaesercs no Gopmyse

av—_ N
(p3'Ry'yc

e Ry, — pacuéTHoe CONpOTHUBIEHUE CTalH KOJIOHHEI [1, Tabm. B.3].

[Tpu onupanuu ri1aBHOM OAJIKM Ha KOJIOHHY cBepxy (cM. puc. 10) mmpuHa mnoi-
KH JIByTaBpa KOJOHHBI MMPUHUMAETCS OOJIbIIE IIUPHHBI TIOJKU TJIABHOW Oallku B W3-
MEHEHHOM CEYEeHUH by = b]'c 6. 1Ipy mpumblkaHuK OalKy K KOJOHHE COOKY IIMpUHA

TOJIKU JIByTaBpa KOJIOHHBI IPUHUMAETCS by = b},r6 + 40 MMm.

[To copramenty (mpui. 3) mo A™ ¢ yu€ToM KOHCTPYKTUBHBIX TPEOOBaHUH MO/ -
OupaeTcsl ce4yeHrne KOJIOHHBI.
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JI71s1 IpOBEPKH TOJO0OPAHHOTO CEYEHHS YTOUHSIOTCA TUOKOCTH
Ay = lefx/ix < [4]; Ay = lefy/iy < [1].

[To HanGobLIeH THOKOCTH Ay gy U PACUETHOMY COMPOTHUBIEHHIO Ry, 1O (MPHIL.
2) ompeaesnsaeTcss HHTePIOJAIUEH MUHUMAIbHBIA KOA(PGUITUSHT MPOJIOJIEHOTO H3TH-
0a @,.

[TpoBepka o011t yCTOWYMBOCTH KOJIOHHBI BHITIOJIHSAETCS 1O (hopMyIie

N <R
oc=——=<RY..
. yrc
Pmin A
CeueHue KOJOHHBI CYUTAETCS MOJOOPAHHBIM YAOBIETBOPUTENBHO, €CIIM HAIPSI-
XKEeHHE OJM3KO K pacdETHOMY CONMPOTHUBICHHIO. Tak Kak TMOKOCTBHIO KOJIOHHBI A, 3a-
JAI0TCS. IPOU3BOJIBHO, TO B MEPBOM MPUOIMKEHUH OOBIYHO HE yAaéTcsl moaoOpaTh
palMoOHAIBHOE CeueHUEe. BBISICHUB HECOOTBETCTBUE, MOAOUPAETCS APYroM IBYTaBp U
BHOBB IIPOBEPSIETCS HAa OOLIYI0 YCTOMYUBOCTb.

NS I ¥
\ ; é 2
| = T E 1 <
1 44
3 - lE k= .
3 | iIH\IIIHII:"E\IIIHIIHII e N‘
m h||mg":|N!’"g ’ 8 ALY A LAN LNAL =
i k.=8 1k jE ] (ﬁ;
FE =l TopeL| KOMOHHbI <
5 \\g g dpeaeposathb \ jt /
" I 18:: jE I
<1 =HE 1
Puc. 12. PacyéTHas & qHE } \ FE
CXEMa KOMOHHbI :uuiﬁmx: \#%E#J

X

\ > | AT /\/ H/\/
3 )
N 8 o
‘ =) [ HE =
I | Ludk
t=13,5 hg=269 t=13,5 = OE
h=296 V \

=18 Puc. 14. OronoBoK KOroHHbI K4

Puc. 13. CeveHue KoNoHHbI K4
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Ipumep. Ioadop ceuennsi kojoHHbI K4

[To 3amanuto (cM. Tabm. 2) ctamb komoHHB C355 mo 'OCT 27772-88. BricoTa
staxka H = 6.4 m.

Pacuérnas Harpy3ka Ha KOJIOHHY

N =2R.4=2-991,56 = 1983,12 xH.
['eoMeTpuyecKkue JJIMHBI KOJIOHHBI:
B IJIOCKOCTH TJIaBHBIX OaJIOK

ly=H+015—-t,—hg—a,=64+0,15-0,016 —1,15— 0,02 = 5,364 m;
U3 INIOCKOCTH
l,=H+0,15—t, — hgy = 6,4+ 0,15- 0,016 — 0,22 = 6,314 m.

PacuéTHpie 1IMHBI KOJOHHBIL:
B IIJIOCKOCTH

lefx =0+l =0,7-5364 = 3,755 m;
U3 IJI0CKOCTH

lefy =11, =0,7-6314 = 4,42 v;

rae B = 0,7 — xoadduireHT npuBeaCHHS ITMHBI, onpeaeasiemMbii mo [1, Tada. 30] B
COOTBETCTBHH C YCJIOBHUSIMU 3aKPEIUICHUS KOHIIOB CTEPKHSI.

Banmaémcs ruokocteio A, = 70. Ilo [1, tabm. B.3] mns cramm komonuer C355
ONpeNeNsieM pPacy€THOE conpoTuBieHue R, = 35 kH/cM? , npuHuMas B mepBOM
NPUOJIVDKEHHH TOJIIMHY TIOJKH KOJOHHBI tr = 8 ...16 MM. B 3aBucumoctn ot A, =
70 u R, = 35kH/ cM? no (mpui. 2) ompezenseM HHTEpHONSALUEH KO3(PQUIH-EHT
npoosbHOTO M3ruda ¢ = 0,6623.

Hcxons u3 yciaoBusi 00IIel YCTOMYMBOCTH, OMpEesieM TpeOyeMyto TUIONIaIb
CEUYCHMUS KOJIOHHBI

N 1983,12

ATp = =
@, R, Y. 06623-35-1

= 85,55cm?,
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Haxonum TpedyemMble painychl UHEPIUU CEUCHMUS:
iy, =lerx/As = 375,5/70 =536 c™; i, = lop, /A, = 442/70 = 6,31 cm.
[[IupuHa moJIKK Npu OMUpPAHUK OAJTKK HA KOJIOHHY CBepXY (cM. puc. 14)
by = b},m =210 mm; by = i.’/a =6,31/0,24 = 26,29 cm,
riae @ = 0,24 — koadPuImeHT 111 CHMMETPUYHOTO IByTaBpa.

[Tpunumaem nBytaBp | 30K1 mo I'OCT 26020-83 (cm. mpun. 3). Ceuyenue
komoHHel K4 mpexacraBmeno Ha puc. 13. M3 copTameHTa BBIMHCHIBAEM TE€OMET-
PUYECKHE XapaKTEPUCTUKH TIOJOOPAHHOTO CEUCHHS:

A =108 cM?; by = 300 MM; tp = 13,5 MM; h = 296 MM; ¢, = 9 MM;
Jx = 18110 cM*; W, = 1223 cM?; ], = 6079 cm*; W, = 405 cm?;
Sy =672 cM’; i, = 12,95 em; iy, = 7,5 cM; q., = 0,848xH/m.
JIyisi IPOBEPKH CEUEHHs CTEPIKHs KOJIOHHBI ONpeieNsieM I'MOKOCTH
Ay = Lopy/iy = 375,5/12,95 = 29; A, = Loy, /i, = 442/7,5 = 58,9.

ITo [1, ta6x. B.3] yrounsiem Ry, = 35 kH/cM? st cramu xononnsl C355 mpu
tr = 13,5 mm. Tlo HanbonbLIel THOKOCTH Apq, = A, = 58,9 n pacu€rtHomy compo-
THBIeHHIO Ry, = 35 KH/cM? mo (mpuut. 2) ompezenseM MHTEPIOSIMSH MHHHMAIb-

HBII KO3 duimeHT npoaoabHoro u3ruda ¢ = 0,75974.
VYTouHseM pacy€THOE yCHIIME B KOJIOHHE C YUYETOM €€ COOCTBEHHOTO Beca
N =2Rs+105-q_ . i, =2-991,56 +1,05-0,848-12,95 = 1994,65 kH.,
[IpoBepsiem 0OIIYI0 YCTONYMBOCTH KOJIOHHBI

N 199465
Omin - A 0,75974-108

o= = 24,31 kH/cM* < R,y = 35 kH/cM?,

OO61ast ycTOMYMBOCTH KOJIOHHBI 0OECTIeUeHa.
['nOKOCTh KOJIOHHBI HE TPEBBIIIACT MPEAeIbHOTO 3HaYeHus [1, Tad. 32]
Amax = 4y = 58,9 < [1] = 180 — 60a = 180 — 60 0,695 = 138,3,

e @ = N/@minAR, Y, = 1994,65/(0,75974 - 108 - 35 1) = 0,695 > 0,5.
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IIpoBepka MECTHOM YCTOMYMBOCTH MOJIKM M CTEHKH ISl IPOKATHOI'O JIBYTaBpa
HE TpeOyIoTCA.

OroJi0BOK KOJIOHHBI

OroJioBOK KOJIOHHBI MPEHA3HAYEH JJIs1 BOCIPUSATHS U PABHOMEPHOTO pacmipeie-
JICHHUS 110 CEYEHUIO CTEP>KHS KOJIOHHBI 3HAYUTEIIBHOM COCPEIOTOYEHHOW CHUJIBI, TIepe-
JTaBaeMOM TJIaBHBIMU OaIKaMHU.

[Tpu onmpanuy TIaBHBIX OAIOK HA KOJIOHHY CBEPXY Y3€J COMPSIKEHUS SIBIISICTCS
IapHUPHBIM. B 3TOM citydae OrojioBOK KOJOHHBI COCTOUT M3 OIMIOPHOM TIIUTHI U PE-
Oep, TMOMIEPKUBAIONINX TUINTY W TEPETAIONINX HArpy3Ky Ha CTEP)KCHb KOJOHHBI
(puc. 14).

TonmmHa OOPHOM TUIMTHI Ha3HAYAETCsl KOHCTPYKTUBHO 20 ... 30 MM, a pa3me-
pBI TUTUTHI B TJIaHE MIPUHUMAIOTCS TaK, YTOOBI OHA BBIXOJIMJIA 32 KOHTYP KOJIOHHBI Ha
10 ... 20 mm. LlIBBI, mpUKpemIAIONIKE PEOPO OrOJOBKA K TUUIUTE, JOJIKHBI BBIICPIKH -
BaTh IMOJIHOE JaBJCHHE HA OTroJjoBOK. Eciu Toper KoyoHHBI Ppe3epyeTcs, TO JaBie-
HUE OT TJIaBHBIX 0alloK mepeaaéTcs yepe3 OMOPHYIO IUIUTY HEMOCPEACTBEHHO Ha pEO-
pa OroJIOBKa, M CBAPHBIE IIBHI MPUKPETUICHUS IUIUTHl HA3HAYAIOTCSl KOHCTPYKTHUBHO C
MHUHHUMAaJIbHBIM Pa3MEPOM KaTeTa.

BricoTa onopHbIx p€0ep Ha3HAYAETCs U3 YCIOBHS pa3MEIICHUs YIJIOBBIX CBap-
HBIX IIBOB:

IIpY pacuy€re Mo MEeTajlly IIBa

N
h, = + 1 cm;
P neBr ke Rup Ywr Ve

IIPY pacu€Te MO METAIUTY TPAHULIBI [IJIaBJICHUS

N
h, = + 1 cmMm,
P n'ﬁz'kf'sz'ywz'Vc

re N — KOJIMYECTBO CBAPHBIX IBOB; | ¢M — gaércst Ha HENpoOBap.

BricoTa onopHoro pedpa He 10JKHA ObITh O0JIbIIIE NMPEAETbHON IITUHBI (JIaHro-
Boro mBa [, " = 85 - B - ky.

TonmmHa peOpa onpenensieTcst U3 yCaoBHs COIPOTUBIIEHHS Ha CMATHE MOJ MOJI-
HBIM OIOPHBIM JaBJICHUEM:
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L N
Pl Ry

rae R, — pacu€rHoe CONPOTUBIECHUE CTAIM CMSATHIO TOPLEBOW MOBEPXHOCTH; Loy —
JUTMHA CMHUHAeMOU MMOBEPXHOCTH.

HasHauuB OKOHYATENILHO TOJIMIMHY peOpa t, B COOTBETCTBHU C COPTAMEHTOM Ha
JHUCTOBYIO CTaJIb (CM. MWL 4), clieAyeT NpOBEPUTH PeOpo Ha Cpe3:
0,5-N
T= h— <R sYc:
p"lp
YroOsl mpuaaTh XKECTKOCTh pEOpaM, MOAAECPKUBAIOIIMM ONOPHYIO IUIUTY, U
YKPENUTh OT MOTEPH YCTOMYMBOCTH CTEHKY CTEPXHS KOJIOHHBI B MECTaX Mepeaadu
COCPEIOTOYEHHBIX HAarpy3oK, BepTHKaJbHble pEOpa oOpamiiilOTCs CHU3Y TOPHU30H-
TaJbHBIMHU pEOPAMH.

IIpumep. PacuéT u KOHCTPYHpPOBaHHe Or0JI0BKa KOJIOHHBI K4

Tak kak B KypcoBoi paboTe TiIaBHBIC 0aIKH OMUPAIOTCS HA KOJOHHBI CBEPXY, TO
y3eJ1 CONPSHKCHUS SIBISICTCS MAapHUPHBIM. KOHCTPYKITNS OrojioBKa KOJIOHHKI ITOKa3a-
Ha Ha puc. 14.

TonmuHy ONOPHON IUIUTHI IPUHUMAEM KOHCTPYKTHBHO t,,, = 20MM.

Beprukanbnabie péOpa mpuBapuBaIOTCA K IJIUTE M K CTEHKE KOJOHHBI PYYHOM
cBapkoii anektpoaamu 250 [1, Tadm. I'.1]. IIBeI, mpuKperuIstone pedpo OrooBKa K
TJTUTE, JOJKHBI BBIACPKUBATH MOJTHOE IaBJICHUE HA OTOJIOBOK.

Pacuér karera 1mBa 1o MeTayuly 1B

key = N = 199465 =331 cm.
Br 2Ly Ry Ywr've 07-2-(21-1)-21,5-1-1
Pacyér karera 1IBa 110 MeTauly IPaHULIbI CIUUIABIICHUS
N 1994,65 236w,

key > =
fz_:Bz'le'sz'ywz'yc 1'2'(21—1)'21,15'1'1

rae fr = 0,7 u f, =1 — xodpummentsl TyOuHbl nportasiaenus [1, Tabm. 39];

Ry ;=215 KH/cM? — pacuéTHOe CONPOTHBIICHUE YIIOBOTO IIBA IO METALTy LIBA
[1, Tabn. I'.2]; R,,, = 0,45R,,, = 0,45+ 47 = 21,15 kH/cm? — pacuéTHOE CONPOTHB-
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JIeHHe YIJIOBOrO MIBA MO METAJUly TpaHULbl ciiaBieHus; R, = 47 kH/cm? —
HOPMATHBHOEC BPEMCHHOE CONPOTHBIECHHE, ompeneisiemoe 1o [1, Tadn. B.3] mis
cramu C355 npu ty = 13,5 Mm; X, [, — pacuéTHas JMHA MIBOB.

I[To pacyéram Karer 1mBa nosydyaercs Oompuum ky = 18 MM, M03TOMY MPUHH-

MaeM CTep)KeHb KOJIOHHBI C ()pe3epOBAaHHBIM TOPIIOM, a KaTeT IIBa Ha3HA4aeM KOH-
CTPYKTUBHO Kf = 8 MM,

Bricoty pebpa orosioBka hy, onpezenseM 1o TpedyeMoii JUIMHE CBAPHBIX LIBOB,
NepeaInNX Harpy3Kky Ha cTep)KeHb KOJIOHHBI. CBapka pyuHas snexktpoaamu I50.
Karer mBa Ha3Ha4yaeM U3 CIEIYIONIUX YCIOBHIA:

max

min
™ <k < ;M

max

rae kfmm = 6 MM — MUHUMAQJIbHO JIOTYCTUMBIW KaTET I1IBA,; kf = 1,2t pin =

=1,2-9 = 10,8 MM — MakCHUMaJILHBIN KaTET IIIBA.

ITpunumaem ky = 8 mm. Tak xak Bf - R, = 0,7 - 21,5 = 15,05 kH/cm? < B, -
R,,, = 1-21,15 = 21,15 xkH/cM?, To pacuér BeéM Mo MeTajuly IIBa.

Heob6xonumas BeicoTa pedpa

h, = N +1lcm= 199465 +1=424
P E B Ky Ry Yy Ve M T 0708215110 0 e

[IpenenbHO HOMyCcTUMAs BHICOTA hpmaX = 85- ,Bf . kf =85-0,7-0,8 =
= 47,6 cM.

Hasna4aewm BoicoTy pebpa h, = 43 cm.

TonuumHy pedpa OrosoBKa ONpeAeIsieM U3 YCIOBHUS CONPOTUBICHUS Ha CMSITHE
MO/ TIOJIHBIM OTIOPHBIM JIaBJICHUEM

N 1994,65

tp = = 252585 V7

P71, R

4 cMm,
p
rae Ry = Ryn/Vm = 47/1,025 = 45,85 kKH/cM? — pacuéTHOe CONpOTUBIIEHHE CTa-
JH CMSITHIO TOPIEBOW MOBEPXHOCTH; L., — IUTMHA CMHHAEMOW TIOBEPXHOCTH, ITPUHU-
Maemas paBHOM lo, = bf g+ 2 t;;, =21+ 22 =25cM, HO He Oornee MMPHHBI

TOJIKU KOJIOHHBI [, © < b =30 cm.

B cooTBeTCTBUM C COPTAMEHTOM Ha JIMCTOBYIO CTalb (TIpwil. 4) MpUHUMAEM TOJI-

uuHy pebpa t, = 18 mm.
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IIpoBepsiem Ha cpe3

_05-N _0,5-1994,65
"~ h. -t, = 43-1,8

T = 12,89 kH/cm? < Ryy, = 19,72 kH/cM?,

p "p

rae Ry = 0,58R, = 0,58 34 = 19,72 kH/cM?, 3neck Ry, = 34 kH/cM? — pacuér-

HOE conpoTtusienue no [1, Tadn. B.3] npu t, = 18 Mm.

Pa3Mepsl mumThl orojoBka HazHauyaeM KOHCTpYKTHBHO 340x340x20 MM B 3aBu-
CUMOCTH OT Pa3MEpOB KOJIOHHBI M YCJIOBHSI Pa3MEIICHHSI YTJIOBBIX CBAPHBIX IIIBOB.

Kpernnenue rinaBHbIx 0ajgok K KOJOHHE IPUHUMAEM Ha MOHTaKHBIX OonTax d =
20 MM, KOTOpbIE (PUKCUPYIOT MPOEKTHOE MOJIOKEHHE Oanok. Mexy coOoi TiIaBHbIE
Oasiku KpensTcs Ha 601TaX HOpMaIbHOM TOUYHOCTH d = 20 MM.

ba3a KoJIOHHBI

ba3a siBnsieTcss OMOpHON YacThiO KOJIOHHBI M CIIY’KHUT JJIs Mepefadyn YCUJINH C
KOJIOHHBbI Ha (QyHAaMeHT. [0 KOHCTPYKTMBHOMY pEIICHHIO 0a3bl MOTYT OBITh C
TpaBepcoil u 0e3 TpaBepc (¢ (ppe3epoBaHHBIM TOPIIOM CTEPKHSI KOJIOHHBI). B Kypco-
BOoM pabote 1ysi kKojaoHHBI K4, HeoOxoaumo 3ampoeKkTupoBath 0azy ¢ (dpesepoBaH-
HBIM TOp1ioM (puc. 15, a).

[lnomans OMopHON TIMTHI 0a3bl OMPEACNSIOTCS U3 YCIOBHUS CMATHUS O€TOHA
dbyHIaMEHTa MO/ TTUTOMN

Arm = N/Rb,loc'

rae Ry, 1o — pac4€THOE CONPOTHBIICHUE OETOHA CMATHIO, ONpeesieMoe o GopmMyJie
Ry 10c = Rp " ¥, 38ech R) — pacu€THOE CONPOTUBIIEHHE OETOHA CKATHIO (IIPU3MEHHASA
NPOYHOCTE), TpHHUMAeMoe 10 [3,1abn. 6.8]; ¥ = {/Ay /Ay, — KodhduuHeHT, yanThI-
BAIOIIMM MECTHOE CXaTue OeTOHa, MPUHUMAEMBIM B TIEPBOM MNPHUOIMKEHUU Y =
1,2...1,2; Ay — nuomiane BepxHero obpesa pyHaameHTa.

[Ipu dpesepoBaHHOM TOPIE CTEPXKHS KOJOHHBI OMOPHAs TUTMTAa NMPUHUMACTCS

KBaJIpaTHOM B IJIaHe C pa3mepamMu B = L = /A,.

OkoHYaTeNbHO Ha3HAYUB pa3MeEpbl MIUTHI B COOTBETCTBUU C COPTAMEHTOM Ha
JUCTOBYIO CTalb (CM. puJl. 4), IPOBEPSAIOT HANPSKEHUS B OeTOHE QyHIAMEHTA:

q < Rb,loc-

“BL
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[nnTy cTporaTb

thn=45

TopeL KONMOHHbI
thpesepoBaTb

K

dyHaaMmeHTHbIn BonT

|
b;=300 ‘ 125

125 ‘

|
296

127

L=550

!
|
BEUDSSO

|
275

{hr
275

[TpubnvkeHHBIN pacy€T TONIUHBI OMIOPHOM TUIMTHI MOKHO BBITIOJIHUTH IO Oa-
JIOYHOM CXEME, paccMaTpuBasl TPANEUECHAAIbHBIA YYaCTOK IUIMTHI KAK KOHCOJIb M-

~

Puc. 15. basa konoHHbl K4: a - KOHCTPYKTUBHOE peLueHne
6asbl, 6, B - K ONpeaeneHnto TONWMHbI ONOPHOW NIUTbI

puHOK b = by (puc. 15, 6). M3rubarommii MOMEHT B IUIUTE IO KPOMKE KOJIOHHBI

MZATpan'q'C'

r1€ Arpan — IUIONIA/L TPANENUK; C — PACCTOSHUE OT LEHTPA THKECTU TPANEUU JI0

KPOMKH KOJIOHHEI.
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TpeOyemas TONIMHA TTUTHI

OxoHYaTEeIPHO BEIWYMHA t,, YTOUHSIETCSA MO COPTAMEHTY Ha JMCTOBYIO CTallb
(cm. mpuit. 4).

[TonobpanHble pa3mepbl MIUTHI MPOBEPSIIOTCS 00Jiee TOYHBIM METOAOM, KOTO-
pBIi yuuThIBaeT (PaKTUUECKHUM MPOCTPAHCTBEHHBIN U3THO TUIUTHI. 3aMEHUB OMOPHYIO
IUTUTY U CEYEHHUE KOJIOHHBI PABHOBEJIMKUMU IO IUIONIaAb KpyraMu, POBOJUTCS MPO-
BEpKa MPOYHOCTH ILJTUTHI MO MPUBEAEHHBIM HaIpspKeHusM (puc. 15, B).

JIist BOCIIpUATHS HAINPSDKEHUN OT CIyYalHBIX MOMEHTOB M IIONEPEYHBIX CHUII
CBapHbIC WLIBBI, MPUKPEIUIAIOIINE KOJOHHY C (ppe3epoBaHHBIM TOPLIOM K OIOPHOM
IUTUTE, YCIOBHO PACCUMTHIBAIOTCS HA yCWiMe, cocTasistomee 15 % ot obmero nas-
JICHUS.

dyHmamMeHTalbHbIe 00Tl B IIEHTPAIbHO-CKATHIX KOJOHHAX HAa3HAYAIOTCS KOH-
CTPYKTUBHO uameTrpoM 20 ... 36 Mm.

IIpumep. Pacuér u koHcTpyrpoBaHue 0a3bl KOJI0HHBI K4

B kypcoBoit pabore misi kononHbl K4 mpoektupyem 06a3y ¢ ¢pe3epoBaHHBIM
TopiioM. CorpsikeHue KOJOHHBI ¢ pyHIaMeHTOM kEcTkoe. KoHcTpykims 6a3bl moka-
3aHa Ha puc. 15, a.

[To 3amanuto (cm. Tabn. 2) mpuHumaem kinacc OeroHa (ynmamenta B10. 3a-
naBIUCh Kodduimentom y = 1,2, onpenensieM pacd€éTHOE COMPOTUBIICHUE OeTOHA
CMSITHIO

Ryioc = Rp -y = 0,612-1,2 = 0,7344 xH/cMm?,
rae R, = 0,612 kH/cM? — npusmenHas poyHocTh GeToHa kinacca B10 [3,1a6. 6.8].
Tpebyemast moIa1b OMOPHON TUTUTHI
Ay = N/Rp 1o = 1994,65/0,7344 = 2716,03 cm?,

[Tnmuty npoexTupyeM KBagpaTHOU B IUUIaHE

B=Lz=>,/A,, =+2716,03 = 52,12 cm.
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[IprHUMaeM ONOPHYIO TUIHTY ¢ pasmepamMu B = L = 550 mm.

PasMmepsl dynnamenTa moa onopHoit miauToi npuHuMaroT Ha 30 ...40 cM 001b-
e rabaputoB riuThl. Hasnayaem pasmepel gynnamenta By = Lg = 550 + 300 =

= 850 Mm.
[T101maabs OIOPHOM ININTEL ¥ BEPHOTO 00pe3a (pyHIaMeHTa
An, = B-L=55-55=3025cM% Ay = By - Ly = 85-85 = 7225 cm?.

YTounsiem kK03QUIMEHT, YYUTHIBAIOIIUNA MECTHOE CxaThue OeTOoHa, U pacuér-
HOE COIPOTHUBIICHHE OETOHA CMSTHIO:

Yy = /7225/3025 = 1,34;
Ryioc = Rp -y =0,612-1,34 = 0,82 kH/cm?.

[IpoBepsiem naBiieHue B 0eTOHE (PyH/IaMEHTa

N 199465
1957~ 5555

= 0,66 kH/cM2.

TosnuHy OMOPHOH TUIUTHI ONpeesieM TPUOTMKEHHBIM METOJOM 10 OATIOYHOU
cxeme. Haxoaum wu3rubaromiuii MOMEHT B TUTUTE 1O KPOMKE KOJIOHHBI, paccMaTpuBasi
TpaneueBUIHBIN YYaCTOK TUIUTHI KaK KOHCOJb

M = ATpal‘I +q-c=4739-0,66-6,12 = 1914,2 kHcm,
rie ATpaH — IJIOIIA/Ib CEUCHUS TPaNCIUn

B+b 55 + 30
Arpan = —5— 11,15 = ———

11,15 = 473,9 cM?;

C — paCCTOAHHUC OT OCHTPA TAKCCTU TPAIICIHUH 10 KPOMKHU KOJIOHHBI

11,15 (2B+b) 11,15 (255 + 30)
— . ] . == 6,12 CM.
3 (B+b) 3 (55+30)

Cc

Tpebyemas TONIIUHA OTIOPHOM TUTUTHI

L |6M 619142
o= bR, [ 30-34 0

rae R, = 34 xH/ cM? — pacuéTHOE CONMPOTHBICHHE CTAIU MO IIPEAedy TEKydecTH

npu t,,; = 20 ...40 mM.
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[IprHUMaeM TONIIMUHY OMOPHOM TUIUTHI t;,;, = 36 MM (CM. IpUIIL. 4).

IMpu otHomennun b/B = 30/55 = 0,55 > 0,5 HeoOX0aUMO MPOBEPUTH IOIO-
OpaHHBIE pa3Mephl ITUTHI 00JIee TOYHBIM METOJIOM, YIUTHIBAIOIINM IMPOCTPAHCTBEH-
HBIM M3ru0 IUIATHI. J{J1s1 3TOro KBaipaTHYIO IUTHTY U MPSAMOYTOJIbHOE CEYCHUE KOJIOH-
HBI 3aMEHSEM PAaBHOBEIUKHUMH I10 TUIOMIAAN KPYTaMHu:

Ay =B-L=55-55=3025cM% 7, = /A—“ﬂ = /_3025 = 31,04 cm;
T 3,14
fAm /888

AKOJI =h- bf = 29,6 -30 = 888 CMZ,' Tkon = T = m = 16,82 cm.

N3rubaromme MoMeHThl (KHceM), mpuxosinuecs: Ha € JMHUYHBIE TIOJIOCKH B pa-
JIMaJIbHOM Y TaHT€HIIMAJIbHOM HaIlpaBJICHUSIX, OnpeaesisieM 1o hopmyliam:

M, =k, N =0,0276 - 1994,65 = 55,05 kHcy;
M, =k, N = 0,0472 - 1994,65 = 94,17 kHcm,

rne k, u k; — xodpuimeHTr, 3aBHUCAIIME OT OTHOILIEHUS PAaTUyCOB KOHTYpa
KOJIOHHBI ¥ TUIUTHI Ty, /Ty, = 16,82/31,04 = 0,542, onpenensemsie mo [6, Tad.
8.8].

HopMmanbHble HanpsKEHUS B OIIOPHOM TUIATE

_6:M, 6-5505
rT T T T 362

= 25,5 kH/cM? < Ryy, = 34 kH/cM?;

6-M, 6-94,17
O = tnﬂz = 3’62

= 43,6 kH/cM* > Ry, = 34 kH/cm?.

Tak kak TPOYHOCTH MO HOPMAJBHBIM HANpPsOKEHUSIM HE oOecriedeHa, yBEJu-
4MBAEM TOJIIUHY OMOPHOH MIUTHI ty, = 45 MM. YTounsem Ry, = 33 kH/ cm? 1o [1,
tabn. B.3]

6-M,. 6-5505
0, = tnﬂz = 4,52

= 16,3 kH/cM?* < Ryy, = 33 kH/cM?;

_6-M,  6-94,17
ot T T T T 45

= 27,9 xH/cM* < Ryy, = 33 kH/cM?

KacarenbHbie HAIIpsLKCHUA OIIPCACIIACM U3 YCIIOBUA ITPOJaBJIMBAHUSA
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B N B 1994,65
2 W Tyt by 2°3,14-16,82-4,5

T = 4,2 kH/cMm?.

HpO‘IHOCTB IIJIMTHI ITPOBEPACM I10 HpI/IBCI[éHHI)IM HaIIPpAKCHUAM

Opp = \/arz + 0,2 — 0, 0, + 31% = \/16,3 242792—-16,3-27,9+ 34,22
= 25,34 kH/cM? < Ry, = 28 kH/cM?.

Tak Kak TPOYHOCTH TUIUTHI OOECIIEUYCHA, TO OKOHYATEIHHO MPUHUMAEM t,, =
= 45 MmmMm.

CBapHbIe HIBBI, MPUKPEIUISIONIUE KOJIOHHY C (pe3epOBaHHBIM TOPLIOM K OMOP-
HOI IUINTE, PACCUMTHIBAEM Ha ycuine, cocTasistomee 15% oT obuiero maBieHwUs.
Caapka pyunas snekrpogamu 950 [1, a6 I'.1].

HpOBepHeM IIPOYHOCTb CBAPHOI'O IIIBA:

10 MCTAJIIIy IIBa

015N 0,15-1994,65
B ki xl, 07-08-1774

= 3,01 kH/ceM? < Ry rVws¥e = 21,5 kH/cM?;

I10 MCTAJIIIY I'PaHUIBI CIIJIABJICHUA

0,15-N  0,15-1994,65

= = =21 kH/cM? <R = 21,15 kH/cM?,
Twz BZ . kf ' Z lw 1-0,8-177,4 K /CM wzYwzVc K /CM

rae Br = 0,7, 8, = 1-kodddurments! riayouHs! npomiasienus; Ry, s = 21,5 kH/cm?
— pacuéTHOEe CONPOTHBIICHHE YIJIOBOTO IIBA MO0 METAJUTY IIIBa, OmpeaeiseMoe 1o [1,
tabn. I'.2] mna snexrpomos 250; R,,, = 0,45R,,, = 0,45-47 = 21,15 kH/cm? —
pacu€THOE COMPOTHUBIICHUE YIIIOBOTO IIBa IO METAJUTy TPAHHUIIBI CIUIABICHUS; Ry, =
47 xH/cM? — HOpMaTHBHOE BPEMEHHOE CONMPOTHUBIICHHE, onpeaensemoe 1o [1, tabu.
B.3] nns cramm C355 mpu t,,, = 45 MMm; ). [, — [uIMHA CBapHOTO IIIBA

le=2h+4bf—2tw=2'29,6+4'30+2'0,9=177,4CM.

Tak Kak TOJIIMHA OTIOPHOMU TUTUTHI t;,; Oonbie 40 MM, TO KaTET IIBa, UCXOS U3
npumevanuit [1, Tabm. 38], npuaumaem mo pacuéry. Pacuér karera mBa mo MeTasry
IBa

s N B 1994,65
= B Yl Ry VYws Ve 07-1774-215-1-1

= 0,75 cm.
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Pacuér karera mBa 1o MCTaJIJIy I'paHUIbI CIIJIABJICHUS

s N - 1994,65
2= 8 S Ru. Vus Ve 1-1774-21,15-1-1

= 0,53 cm.

[TpunumMaem karer nisa ky = 8 MMm.

®dynaamMeHTanbHble OONTH MPUHUMAEeM KOHCTPYKTUBHO d = 30 MM u3 cranu
09I"2C mo I'OCT 19281-73%*, nmameTp oTBepCTHIA 7151 OONATOB dyrpy = 45 MM.

OPOPMIJIEHUE PABOTDEI

[TosicHuTenbHas 3amucKa SIBISIETCA PE3yJIbTaTOM pabOThI CTYAEHTA MO KOMIIO-
HOBKE OQJIOUHOM KJIETKU U pacy€Ty €€ KOHCTPYKTUBHBIX 3JIeMEHTOB. OHa BKIIIOYAET-
cs B ce0d 3a/laHhe Ha MPOEKTHUPOBAHUE, CTATUUYECKUE U KOHCTPYKTHUBHBIE PACUETHI
KOHCTPYKIMI C COMYTCTBYIOIIMMH 3CKU3aMH, TaOIUIAMU U ApP. DCKU3bl U YEPTEKU
PEKOMEHYETCsl BBIMOJHATh KapaHAAlloM, a TEKCTOBYIO YacThb — B BHUJIE€ PYKOMNHCH
YepHUIAMHM WM NacTod Ha juctax gopmara A4. TekcT MOSCHUTENBHOM 3aluCcKu
MO>KHO Ha0bpath Ha DBM pa3zmepom mpudra 14 ¢ mosyTOpPHBIM HHTEPBAIOM.

[losscHuTenpbHas 3amuckKa JOJDKHA OBITH COCTaBJICHA HOI[pO6HO, 4ETKO U IOCIIe-
JOBaTCJIbHO, CO CCBIJIKOM Ha HOPMATHUBHBIC N JIUTCPATYPHBIC MCTOYHHUKH U OPYI'HC
MaTcpuaibl, UCIIOJIb30BAHHBIC IIPHU BBIIIOJIHCHUHN pa6OTI>I. TekcT nuiercs Ha OI[HOﬁ
CTOPOHC JIKUCTA.

['paduueckas yacTh KypcoBoi pabOThI BhIMONHsAETCA HA Jucte popmata Al (B
KapaHjaiie, Tyl Ui Ha KOMIBIOTEPE) U BKIIOYACT B CEOSI YePTEKU KOHCTPYKIIHMA
Ha ctaguu KM u KMJ] (COOTBETCTBEHHO «KOHCTPYKIIUM METAUIUUYECKUE» U «KOH-
CTPYKUMU METAUINYECKUE AETATUPOBOYHBIEY ).

UepTeku BBITIOIHAIOTCS C YYETOM TpeOOBaHUM CTaHAAPTOB CUCTEMBI MPOEKTHOM
nokymentanuu s crpoutenscrBa (CIIJAC), crangaproB EnumHoil cucTtemMbl KOH-
ctpykropckoit fokymentaunu (ECKJl) u npyrux craniapTos.

Ha ueprexax A0MKHO ObITH HEOOXOIMMOE KOJIUYECTBO Pa3MEPOB, KOTOPHIE OI-
peaenstoT rabapuThl AJIEMEHTOB U UX TMOJI0XKeHUe B pocTtpaHcTBe. Ha cxeme 6anou-
HOM KJIETKH HAHOCSTCS pa30MBOYHBIE OCHU, OTMETKH YPOBHEMW, BEJIMUYMHBI TPOJIETOB U
maroB. KOHCTpYKTHUBHBIE 3JIEMEHTHI Ha CXeM€ M300pa)aroTcs CIUIOIIHOM JIMHUEH,
O3Hauarollel OTACNIbHYIO OTIIPaBOUHYI0 Mapky. Ha pa3zpesax xojloHHBI U OajKu mo-
Ka3bIBAIOTCS IBYMsI JIMHUSIMU («B TEJIEM).
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VY3161 M300pakaroTCs B HECKOJBKUX MPOCKIUSX C TOKAa30M OCEH, OTMETOK,
pa3MepoB CBapHBIX IIBOB, AHAMETPOB, TUIIOB U KJIACCOB MTPOYHOCTH OOJTOB, TOJIIIUH
p€bep, Hakmamok U T.A. Ecnm nmeranp mojaBepraercs AOMOJHUTEIBHON 00paboTke
(cTpoxke, (dpe3epoBKe), TO H3TO HEOOXOAMMO OTpakaTh Ha YEPTEKE U B
cneruukanuu. J[J1s BRICOKOIIPOYHBIX OOJITOB CIEAYET YKa3bIBaTh CHITY HATSIKEHUS
OonTa.

YcnoBHble n300paxkeHUss 1 0003HAYCHHS HA pabOYuX YepTekax JOJDKHBI COOT-
BeTcTBOBaTh TpeboBanusam ['OCT 2.306-68*, 'OCT 2.308-79*, TOCT 2.311-68%,
['OCT 2.312-72*, TOCT 2.307-68*, TOCT 26047-83 u ap. Haanucu Ha ueptexax
nomxubl coorBercTBOBaTh ['OCT 2.304-81*. Macmtab Ha yepTekax HE HMPOCTaB-
JSIIOT, 32 UCKJIIOYEHHEM CIIy4aeB, OTOBOPEHHBIX B COOTBETCTBYIOIIMX CTaHAAapTax
CIIAC. Cneunduxanuio Ha OTIPABOYHBIN 3JIEMEHT IIaBHOM Oallku pacnoJiaratoT B
IIPaBOM BEPXHEM YTIIy YepTexKa.

OOpa3ser 3aMoIHEHMS IITaMIIa MPEACTaBIEH B IpUJL. 1.
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LUTamn yepTexa npoekta

IIpunoxenue 1

O
-
O

LI(I) S P40, [Nadnvies) fTa Kadpeppa "CTponTenbHble gucumnnmHbl” ‘C:_)

Yo} 3aB. kadenp. Cragua | Nuet  [uctos| M-6 L)

p o METANAYECKAS o

Al BANOYHASA KINETKA Yy 1 1:200 =

—
MoHTaxHas cxema, KonoHHas K4, Wty o)
Gankn 2, B2-A, y3nbl, conpshkeHns 3] Iilﬂl-ﬂ -—
20 20 |15 10 70 15 | 15 10\10
185
[Tpunoxenue 2
Tabmauia 6
KOB(b(l)HHI/IGHTBI IIPOAO0JIBHOTI'O n3rmnda @ OCHTPAJIbHO-CXKAThIX 3JICMCHTOB
TH6KOCTE Crasib ¢ pacu€THbIM conpoTuiienueM Ry, MITa

A 200 | 240 | 280 | 320 | 360 | 400 | 440 | 480 | 520 | 560 | 600 | 640
10 0,988 (0,987 (0,985 10,984 10,983 /0,982 10,981 (0,980 (0,979 (0,978 (0,977 {0,977
20 0,967 10,962 (0,959 | 0,955 [ 0,952 | 0,949 | 0,946 {0,943 10,941 (0,938 | 0,936 | 0,934
30 0,939 (0,931 ({0,924 10,917 10,911 | 0,905 | 0,900 {0,895 (0,891 (0,887 {0,883 [ 0,879
40 0,906 (0,894 (0,883 10,873 10,863 |0,854 | 0,846 (0,839 (0,832 (0,825 (0,820 |0,814
50 0,869 10,852 (0,836 |0,822 {0,809 | 0,796 | 0,785 (0,775 10,764 | 0,746 | 0,729 | 0,712
60 0,827 (0,805 0,785 0,766 | 0,749 10,721 10,696 | 0,672 {0,650 | 0,628 {0,608 | 0,588
70 0,782 (0,754 (0,724 10,687 | 0,654 |1 0,623 | 0,595 (0,568 [ 0,542 (0,518 {0,494 {0,470
80 0,734 10,686 | 0,641 | 0,602 | 0,566 | 0,532 10,501 (0,471 10,442 {0,414 0,386 | 0,359
90 0,665 (0,612 [0,565 |0,522 10,483 10,447 10,413 | 0,380 {0,349 (0,326 {0,305 {0,287
100 0,599 (0,542 {0,493 10,448 10,408 | 0,369 | 0,335 (0,309 (0,286 [ 0,267 0,250 | 0,235
110 0,537 10,478 0,427 |0,381 | 0,338 | 0,306 | 0,280 | 0,258 10,239 {0,223 |0,209 | 0,197
120 0,479 (0,419 (0,366 | 0,321 | 0,287 | 0,260 | 0,237 | 0,219 {0,203 (0,190 (0,178 {0,167
130 0,425 (0,364 {0,313 10,276 10,247 | 0,223 | 0,204 {0,189 (0,175 (0,163 [ 0,153 | 0,145
140 0,376 10,315 (0,272 | 0,240 | 0,215 {0,195 |0,178 | 0,164 | 0,153 (0,143 |0,134 | 0,126
150 0,328 (0,276 {0,239 10,211 10,189 /0,171 | 0,157 | 0,145 {0,134 (0,126 {0,118 {0,111
160 0,290 (0,244 {0,212 10,187 | 0,167 | 0,152 |1 0,139 {0,129 {0,120 (0,112 {0,105 {0,099
170 0,259 0,218 {0,189 | 0,167 | 0,150 | 0,136 | 0,125 (0,115 | 0,107 {0,100 | 0,094 | 0,089
180 0,233 (0,196 ({0,170 |0,150 |0,135 0,123 10,112 | 0,104 {0,097 (0,091 {0,085 {0,081
190 0,210 (0,177 {0,154 10,136 | 0,122 | 0,111 | 0,102 | 0,094 | 0,088 [ 0,082 {0,077 {0,073
200 0,191 0,161 {0,140 |0,124 {0,111 | 0,101 | 0,093 (0,086 | 0,080 (0,075 |0,071 | 0,067
210 0,174 (0,147 {0,128 10,113 10,102 | 0,093 | 0,085 | 0,079 [ 0,074 [ 0,069 | 0,065 | 0,062
220 0,160 (0,135 (0,118 | 0,104 | 0,094 | 0,086 | 0,077 | 0,073 {0,068 [ 0,064 | 0,060 | 0,057
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I[BYTaBpBI CTAJIbHBIC I'OPAYCKATAHBIC C YKIIOHOM

BHYTpeHHUX rpaneit 6-12 % mo 'OCT 8239-89

[Tpunoxenue 3

Tabmuma 7

Howmep Pazmepbl, MM CnpaBouHbI€ JaHHBIE I OCEH

npo- A ond Macca X—X y—-Vy

dwr | h b tw t R : 1 M, KT 3 ent? Wy, eM®| ix, cM Sy, em®| Jy, em* Wy, emd iy, oM
g ,
10 |100 | 55 |45 | 7,2 7 12 | 9,46 | 198 39,7 4,06 23 17,9 6,49 | 1,22
12 |120| 64 |48 | 73 | 75| 14,7 | 115 | 350 58,4 | 4,88 | 33,7 27,9 8,72 | 1,38
14 140 | 73 |49 ] 75 8 | 174 | 13,7 | 572 81,7 5,73 | 46,8 | 419 115 ] 1,55
16 |160 | 81 5 78 |85 202|159 | 873 109 6,57 | 62,3 58,6 145 | 17
18 |180| 90 |51 | 81 9 | 234 | 18,4 | 1290 143 7,42 | 814 | 82,6 18,4 | 1,88
20 |200| 100 | 52| 84 |95]|268 | 21 1840 184 8,28 | 104 115 23,1 | 2,07
22 |220| 110 | 54| 87 | 10 | 30,6 | 24 | 2550 232 9,13 | 131 157 28,6 | 2,27
24 |240 | 115 |56 | 9,5 |10,5| 34,8 | 27,3 | 3460 289 9,97 | 163 198 34,5 | 2,37
27 |270| 125 | 6 98 | 11 | 40,2 | 31,5 | 5010 371 11,2 | 210 260 41,5 | 2,54
30 300 135 | 65| 10,2 | 12 | 46,5 | 36,5 | 7080 | 472 12,3 | 268 337 49,9 | 2,69
33 330 | 140 | 7 | 11,2 | 13 | 53,8 | 42,2 | 9840 597 13,5 | 339 419 59,9 | 2,79
36 360 | 145 | 75| 123 | 14 | 61,9 | 48,6 | 13380 | 743 14,7 | 423 516 71,1 | 2,89
40 (400 | 155 (83| 13 | 15 | 72,6 | 57 | 19062 | 953 16,2 | 545 667 86,1 | 3,03
45 450 | 160 | 9 | 142 | 16 | 84,7 | 66,5 | 27696 | 1231 | 18,1 | 708 808 101 | 3,09
50 |500 | 170 | 10 | 152 | 17 | 100 | 78,5 | 39727 | 1589 | 19,9 | 919 1043 123 | 3,23
55 (550 | 180 | 11 | 16,5 | 18 | 118 | 92,6 | 55962 | 2035 | 21,8 | 1181 | 1356 151 | 3,39
60 (600 | 190 | 12 | 17,8 | 20 | 138 | 108 | 76806 | 2560 | 23,6 | 1491 | 1725 182 | 3,54

Tabnuma 8
JIByTaBpHhI CTAIbHBIEC TOPSAYEKATAHBIE C MTAPAIUICIIBHBIMU
rpadsmu 1moJiok (Beroopka u3 'OCT 26020-83)
Homep Pasmepsl, MM JIMacca CripaBouHbI€ J1TaHHBIE JUJIsl Ocel
TpoT b t t R A, om 1 M, KT XX — .
buns " f > X, em? ‘WX, M ‘ Ix, CM ‘Sx, em®| Jy, em? |Wy, CMS‘ ly, cM
Hopwmanbhbie neyTaBpsl (Bb)

2061 [ 200 | 100 |56 | 85 | 12 |28,49| 22,4 | 1943 | 1943 | 826 |110,3 | 1423 | 28,5 | 2,23

23b1 | 230 | 110 | 5,6 9 12 132,91| 25,8 | 2996 | 260,5 | 9,54 |147,2 | 200,3 | 36,4 | 2,47

26b1 | 258 | 120 |58 | 85 | 12 |3562| 28 | 4024 312 | 10,63 |176,6 | 2456 | 40,9 | 2,63

3061 | 296 | 140 | 58 | 85 | 15 [4192] 32,9 | 6328 | 427 | 12,29 | 240 390 55,7 | 3,05

35b1 | 346 | 155 | 6,2 | 85 | 18 [49,53| 38,9 | 10060 | 581,7 | 14,25 1328,6 | 529,6 | 68,3 | 3,27

35b2 | 349 ] 155 | 6,5| 10 | 18 |55,17| 43,3 | 11550 | 662,2 | 14,47 | 373 | 6229 | 80,4 | 3,36

40b1 [ 392 | 165 | 7 9,5 | 21 |61,25] 48,1 | 15750 | 803,6 | 16,03 | 456 | 7149 | 86,7 | 3,42

4062 [ 396 | 165 | 75| 115 | 21 |69,72| 54,7 | 18530 | 935,7 | 16,3 |529,7 | 865 |104,8]| 3,52

45b1 | 443 | 180 | 7,8 | 11 | 21 |76,23| 59,8 | 24940 | 1125,8 | 18,09 |639,5 | 1073,7 | 119,3 | 3,75

4562 | 447 | 180 |84 | 13 | 21 |8596]| 67,5 | 28870 [1291,9 | 18,32 |732,9 | 1269 | 141 | 3,84

50b1 492 | 200 | 8,8 | 12 | 21 |92,98| 73 | 37160 | 1511 | 19,99 |860,4 | 1606 | 160,6 | 4,16

68




Homep Pasmepsl, MM CripaBOuHbIE 1aHHBIE JUIs1 OCEH

npo- A, cm? Macca X — X y-y

dus h b | tw | R 1M, r Jx, em? |Wy, em®| ix, em Sk, em® | Jy, em? [Wy, emd iy, em
5062 | 496 | 200 |92 | 14 | 21 |102,8| 80,7 | 42390 | 1709 | 20,3 |970,2 | 1873 |187,3| 4,27
55b1 | 543 ] 220 | 95| 13,5 | 24 113,37| 89 | 55680 | 2051 | 22,16 | 1165 | 2404 | 218,6 | 4,61
60b1 | 593 | 230 |10,5] 15,5 | 24 |135,26{106,2| 78760 | 2656 | 24,13 | 1512 | 3154 | 2743 | 4,83
60b2 | 597 ] 230 | 11 | 17,5 | 24 |147,3|115,6| 87640 | 2936 | 24,39 | 1669 | 3561 | 309,6 | 4,92
7061 | 691 | 260 | 12 | 15,5 | 24 |164,7|129,3|125930| 3645 | 27,65 | 2095 | 4556 | 350,5| 5,26
7062 | 697 | 260 |12,5| 18,5 | 24 [183,6|144,2|145912| 4187 | 28,19 | 2393 | 5437 |418,2 ]| 544
80b1 | 791 | 280 |13,5| 17 | 26 |203,2]159,5|199500| 5044 | 31,33 | 2917 | 6244 | 446 | 5,54
90b1 | 893 | 300 | 15 | 18,5 | 30 |[247,1| 194 |304400| 6817 | 35,09 | 3964 | 8365 |557,6 | 582
100611990 | 320 | 16 | 21 | 30 |293,82|230,6 |446000| 9011 | 38,96 | 5234 | 11520 | 719,9 | 6,26
100621998 | 320 | 17 | 25 | 30 |328,9]258,2|516400| 10350 | 39,62 | 5980 | 13710 | 856,9 | 6,46

[Inpokomnonounsie aByTaBpsl (111)
20011} 193] 150 | 6 9 |13 |38,95]| 30,6 | 2660 | 275 8,26 | 153 507 67,6 | 3,61
23111226 | 155 |65 | 10 |14 [46,08| 36,2 | 4260 | 377 9,62 | 210 622 80,2 | 3,67
26111]251 | 180 | 7 10 |16 |54,37| 42,7 | 6225 | 496 10,7 | 276 974 1108,2 | 4,23
2611121 255| 180 | 75| 12 |16 |62,73|49,2 | 7429 | 583 | 10,88 | 325 | 1168 | 1298 | 4,31
301111(291 | 200 | 8 11 |18 |68,31| 53,6 | 10400 | 715 | 12,34 | 398 | 1470 | 147 | 4,64
301112295 | 200 | 85| 13 |18 |77,65| 61 | 12200 | 827 | 12,53 | 462 | 1737 |173,7 | 4,73
3511011338 | 250 | 9,5 | 125 |20 |95,67| 75,1 | 19797 | 1171 | 14,38 | 651 | 3260 | 261 | 5,84
3511121341 | 250 | 10 | 14 |20 [104,74| 82,2 | 22070 | 1295 | 14,52 | 721 | 3650 | 292 | 59
400011388 | 300 |95 | 14 |22 |122/4] 96,1 | 34360 | 1771 | 16,76 | 976 | 6306 | 420 | 7,18
40102 392 | 300 [11,5] 16 |22 |141,6|111,1)| 39700 | 2025 | 16,75 | 1125 | 7209 | 481 | 7,14
501111(484| 300 | 11 | 15 |26 |145,7]114,4]60930 | 2518 | 20,45 | 1403 | 6762 | 451 | 6,81
601111580 | 320 | 12 | 17 |28 |181,1]142,1]107300| 3701 | 24,35 | 2068 | 9302 | 581 | 7,17
701111 | 683 | 320 |13,5] 19 |30 |216,4]169,9|172000| 5036 | 28,19 | 2843 | 10400 | 650 | 6,93
Kononsnsle nBytaBpsl (K)

20K1[195]| 200 [ 65| 10 | 13 |52,82] 415 | 3820 | 392 8,5 216 | 1334 | 133 | 5,03
20K2 198 | 200 | 7 | 11,5 | 13 | 59,7 | 46,9 | 4422 | 447 8,61 | 247 | 1534 | 153 | 5,07
23K1 (227|230 | 7 | 10,5 | 14 |66,51| 52,2 | 6589 | 580 9,95 | 318 | 2421 | 202 | 6,03
23K21230| 230 | 8 12 | 14 |75,77| 59,5 | 7601 661 | 10,02 | 365 | 2766 | 231 | 6,04
26K1 255 | 260 | 8 12 | 16 |83,08| 65,2 | 10300 | 809 | 11,14 | 445 | 3517 | 271 | 6,51
26K2 258 | 260 | 9 | 13,5 | 16 |93,19| 73,2 | 11700 | 907 | 11,21 | 501 | 3957 | 304 | 6,52
30K1]29 | 300 | 9 | 135 | 18 | 108 | 84,8 | 18110 | 1223 | 1295 | 672 | 6079 | 405 | 7,5
30K2 300 | 300 | 10 | 15,5 | 18 |122,7| 96,3 | 20930 | 1395 | 13,06 | 771 | 6980 | 465 | 7,54
35K1(343| 350 | 10 | 15 | 20 |139,7]109,7| 31610 | 1843 | 15,04 | 1010 | 10720 | 613 | 8,76
35K2 (348 | 350 | 11 | 17,5 | 20 |160,4|125,9| 37090 | 2132 | 15,21 | 1173 | 12510 | 715 | 8,83
40K1[393| 400 | 11 | 16,5 | 22 |175,8| 138 | 52400 | 2664 | 17,26 | 1457 | 17610 | 880 10
40K2 | 400 | 400 | 13 | 20 | 22 [210,96|165,6 | 64140 | 3207 | 17,44 | 1767 | 21350 | 1067 | 10,06
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[Tpunoxenue 4

CopTaMeHT rops4eKaTaHoro MUPOKOIOJIOCHOIO YHHBEPCAIBHOIO IIPOKATA 10
I'OCT 82-70*

Tabmuma 9

Tommmua |6,7,8,9, 10,11, 12, 14, 16, 18, 20, 22, 25, 28, 30, 32, 36, 40, 45, 50,
nmpokata, MM | 55, 60

Mupura | 200, 210, 220, 240, 250, 260, 280, 300, 320, 340, 360, 380, 400, 420,
npokara, mm | 450, 460, 480, 500, 520, 530, 560, 600, 630, 650, 670, 700, 750, 800,
850, 900, 950, 1000, 1050

[Ipumeuanue. [1o TpeGoBaHMIO TOTPEOUTEIIS TOMYCKACTCS U3TOTOBIICHHUE IIIUPO-
KOMOJIOCHOTO TipokaTa mupunoi 160, 170, 180, 190, 350, 440, 550, 580 u 710 mMm.

CopTraMeHT ropsuekaradoro jguctoBoro mpokara mo 'OCT 19903-74*

(BBIOOpKA M3 COKPAIIEHHOTO COPTAMEHTA)

Ta6muma 10
TonmuHa nucra, MM [[Iupuna mucra, Mm
6 700, 710, 750, 800, 850, 900, 950, 1000, 1100, 1250, 1400,
1420, 1500, 1600, 1700, 1800, 1900, 2000
8, 10 700, 710, 750, 800, 850, 900, 950, 1000, 1100, 1250, 1400,
1420, 1500, 1600, 1700, 1800, 1900, 2000, 2100, 2200, 2300,
2400, 2500
12 1000, 1100, 1250, 1400, 1420, 1500, 1600, 1700, 1800, 1900,

2000, 2100, 2200, 2300, 2400, 2500

14, 16, 18, 20, 22, 25 1000, 1100, 1250, 1400, 1420, 1500, 1600, 1700, 1800, 1900,
2000, 2100, 2200, 2300, 2400, 2500, 2600, 2700, 2800

28, 32, 36 1250, 1400, 1420, 1500, 1600, 1700, 1800, 1900, 2000, 2100,
2200, 2300, 2400, 2500, 2600, 2700, 2800, 2900, 3000, 3200,
3400, 3600
42,50, 60, 80, 100, 120, | 1250, 1400, 1420, 1500, 1600, 1700, 1800, 1900, 2000, 2100,
140, 160 2200, 2300, 2400, 2500, 2600, 2700, 2800, 2900, 3000, 3200,

3400, 3600, 3800
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