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BBenenue

MeTtannnyeckne KOHCTPYKUMH MPHMEHSIOTCS CerofiHs BO BCeX BUAAX 3AAHHIl 1
MHIKCHEPHBIX COOPY)XEHHH, 0OCOOEHHO, €CIH MMEIOT MECTO 3HAuMTesbHBIE IPOJIETHI,
BBICOTA, HAarpy3KkHu. I10TpeGHOCTE B META/UTHYECKHX KOHCTPYKLHMAX YPE3BBIYAiiHO BBICO-
Ka M HeNpEphIBHO yBeNHYMBaeTCsA. ba3oi M ynoBIeTBOpeHHs 3TOM MOTpeGHOCTH SIB-
JIisietcs 6onbLoil 06beM IPOM3BOAMMOMN B CTpaHe CTalld, 3aBOABI METAJIIHYECKUX KOH-
CprKHI/Iﬁ H cneuna.nmuposaﬂﬂme MOHTAQXXHBIE opraﬂmaupm, ClIeUHaIN3MPOBaHHBIC
NIPOCKTHBIE OPraHU3alUMHU U Hay4YHO-HCCIIE0BATEIbCKUE HHCTUTYTHL.

OcHoBHasi Macca CTPOMTEIIBHBIX METAJIOKOHCTPYKIHMI (ropsizka 50%) mpuxo-
AHTCS Ha KapKachl NPOM3BOJCTBEHHBIX 3/IaHHI, B TOM YHCJIE M HX paboyne IIIOMAIKH.




1. O6mue cBenenus

Paboune miomaaku NnpoMbIIUIEHHBIX 3JaHM NpeHasHayaroTcs Jisd pasMelne-
HUS TEXHOJOTHYECKOro 000pyA0BaHusI.

OCHOBHBIMH HECYIIMMH dJIEMEHTaMH paboynx IUIOMALO0K [2] sBnstoTCA (B Ha-
TNpaBJICHUH TepeJaYn Harpy3KH) HACTUII, DAIOUHBIE KIeTKH U KOJOHHBI.

Hacmun BoCcipUHMMAaeT SKCILTyaTalMOHHbIE HArpy3ku (Bec TEXHONOrMYECKOro
obopynoBanus, o€l  T. 1.). B KayecTBe HaCTHIA 6ANTOYHBIX KIETOK 06BIYHO npume-
HAIOT IMIOCKKE CTaJIbHbIE JIMCTBI MM COOPHBIE JKene300eTOHHbIE TIMTHL. IIepcreKTHBHO
TaKKe NMPUMEHEHNE WHIYCTPUATIBHOTO LIMTOBOTO HACTHJIA, COCTOAIIErO M3 HECYIIEro
CTaJIbHOTO JIUCTA, YCUIICHHOTO CHU3Y TPOIOJBHBIMH U MOIEPEYHBIMH pebpamu.

banounvie knemxu npeacTaBisioT co60i MepeKpecTHbIE CUCTEMBI GATOK; MX Ha-
3HAa4YCHHE — BOCTIPUATHE HArpy3KH, JEHCTBYIOIIECH Ha HACTMII U JajibHElLIas nepejaya
€€ Ha KOJIOHHBI.

Haubonbmee pacnpocrpanetye B pabounx miomankax mpoMbIIUIEHHBIX 31aHHi
NOy4YMIIN 1Ba TUMA Gal0YHBIX KJIETOK: HOPMAJIBHBIN U YCI0KHEHHBIH.

Banounvie knemku nopmansHozo muna cocTOAT U3 TIIABHBIX 6ATOK (I'B) u 6asok
nactuna (bH). I'nasubie Ganku 0GbIMHO MEPeKPHIBAIOT GONBIIMIL IPONET; GAIKH HACTH-
Jla pacroJiaraioTesi neprneHuKy/IsspHO IaBHBIM. Harpyska ¢ HacTuia mepemaercs Ha
asku HacTHIIa, KOTOpEIE B CBOIO 0Yepe/lb MepefaloT MX Ha [JIaBHBIE GAJIKH, OIUparo-
LIMecs Ha KOJIOHHBI.

B 6anounvie xnemxu ycnoownennozo muna BBOAATCA ellle JOIONHUTENBHBIE,
BcrioMorarenbHble 6anku (BB). Harpyska B 5Tux Gano4HsIx Ki1eTkax nepenaercsi Gonee
JUIMHHBIM ITyTEM: C HaCTUJIa — Ha OaJIKi HaCTUIIa, ¢ 6aJlOK HaCTHJIa — HA BCIIOMOTATeNb-
Hble 6asKy, Jajiee — Ha IJIaBHbIe M, HAKOHEL, Ha KOJIOHHBI.

Kononner — BepTHKaIbHBIE 57IEMEHTHI, BOCIPUHAMAIOIIUE HATPY3KY OT GaIOYHBIX
KJIETOK U repejialoue ee Ha pyHaamentsl. Haubonbiee pacnpoctpanenue B pabouux
TUIOIIAIKaxX IOJyYHJIM CIUIOIUHBIE W CKBO3HBIE KOJIOHHBI IOCTOSIHHOIO CEYESHMS:
CIUIOIHbIE — NPH GOJIBIIMX HArPy3KaX W HEGOJBIIMX BBICOTAX, CKBO3HBIE, HA0GOPOT, —
NpY MEHBIIMX Harpy3Kax v OOJIBIIMX BBICOTAX.

M obecrnieyenns reoMeTpUUECKOi HEM3MEHSIEMOCTH PaGoYHX MIIOWAIOK B npo-
JI0JILHOM M IOINEPEYHOM HAIPABJICHUSX B CIIyyasX MAPHUPHOTO CONPSDKEHHS Gaok ¢
KOJIOHHAMH M KOJIOHH ¢ (hyHJ1aMEeHTaMu MeX/ly KOJIOHHAMH YCTPANBAIOTCS CBSI3H, Kpe-
CTOBBIE WJIM MOPTAJILHBIE.
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2. 3ajanHe HA MPOEKTUPOBAHHE

Obwue ykazanusa. CTy[eHTY TpejularaeTcs 3anpoekTHpoBarh pabouylo Mio-
Waaky [2]. 3aganbl pa3mepbl IUIOMAAKU B rUlaHe AxB (B ocsx), war KOJIOHH B TMpo-
AOJIBHOM M MONEPeYHOM HarnpaBjieHHH, OTMETKH Bepxa rabapura IUIOIAJAKH H Bepxa
rabapura o6opyn0BaHHs MO MEPEKPHITHEM, BPEMEHHAs HOPMATHBHAsA Harpyska, Ma-
TepHaJl HaCTUJIA, KJIACC CTAJIM JUIS OCHOBHBIX HECYIIIMX KOHCTPYKLIHIA.

IIar KoJOHH B MPOOJBHOM HampaBieHHH L KpaTeH A; war KOJIOHH B 1ornepey-
HOM HaripaBJieHuH / kpaTeH B.

banku HacTHia 1 BcrioMorartesibHble Galku npe/iaraeTcsi IPUMEHHTb M3 MPOKa-
Ta (ABYTaBpBI), INIaBHble OaJKK — JBYTAaBPBI COCTABHOTO ceyeHus. KoIOHHBI CILIOMHO-
ro cevyenus. Knacc 6etoHa ¢yHaaMeHTOB JOJ/DKeH OBITH BBIOpaH B COOTBETCTBHH C
ACHCTBYIOIMMH Harpy3kamu. CpeaCcTBO NepeBO3KH KOHCTPYKLIMIT — aBTOTPAHCIIOPT.

MoHTaXHbIe CTBIKH ITIaBHBIX OaJOK pacroniararoTcs B cepejiuie nposieros. OHu
MOTYT OBITh NPUHATHI CBAPHBIMH; OCTAJbHblE MOHT@)XHBIE COeJUHEHHs — Ha GonTax
HOPMaJbHOM TOYHOCTH. BapuaHThl MCXOAHBIX JAHHBIX MpeCTaBIeHBI B Ta0JI. 1.

Tabnuua 1
I[TepBas Pa3mepsl Llar xonoHH (M) Ot™mert- Otmerka Bpe- Knacc
OykBa paboueii B IIpO- B Iome- Ka Bep- Bepxa ra- | MeHHas CTaH
bamunnn, mnio- JI0J1b- peYHOM Xa Io- Hapura Ha- Hasok,
UMEHH, IAJKKH B | HOM Ha- | Hampas- 1LaIKH obopyno- | rpyzka | KoJIOHH
OTYECTBA njaHe npag- JICHUU (M) BaHUA (M) (KH/MZ)
(M) JIeHUH

A 42x15 14 > 10 8 26 C 245

b 30x18 15 6 9 7,2 25,4 C 245

B 45x15 15 5 9,5 753 27,2 €255
I 48x16,5 16 5.5 10,2 8,4 22 C.235

pi 32x15 16 5 8,4 6,6 24 C 245
E 28x18 14 6 9,8 8 24,5 C 245

E 34x15 17 5 9,2 7,4 23 C 245
X 51x16 17 8 8,8 7 24,2 C 245

3 34x18 17 6 T2 5,8 26 C 255

u 51x16,5 17 55 8,7 6,9 21 C235
K 45x15 15 3 10 8 26 C 2535
JI 45x18 15 6 9 7,2 254 C275
M 30x15 15 5 9.5 1.3 272 C 275
H 32x16,5 16 5,5 10,2 8,4 22 C 255
(0] 48x15 16 5 8,4 6,6 24 C275




I 42x18 14 6 9,8 8 245 | €255
P 51x15 17 5 9,2 7.4 38 | 0235
c 34x16 17 8 8,8 7 242 | C255
T 51x18 17 6 7,7 5,8 % | €275
v 51x16,5 | 17 5,5 5y 6,9 21 | C255
) 28x15 14 5 10 8 26 | C255
X 45x18 15 6 9 72 254 | C275
il 45x15 15 5 9,5 73 272 | €275
y 32x16,5 16 5,5 10,2 8,4 52 | €255
111 48x15 16 5 8,4 6,6 24 | C255
11 42x18 14 6 9,8 8 245 | C275
c) 51x15 17 5 9,2 7,4 73 | G2Ts
10 34x16 17 8 8.8 7 242 | C275
s 30x18 15 6 7 5,8 26 | C275

BpI60p KOHKPETHOr0 BapHaHTa MPOU3BOJUTCS CIEAYIOIHM 00pa3oM:
— pa3sMmepsl paboyeil UIOWAKY B IUIAHE U LIAr KOJOHH — M0 nepBoii Oykse pamu-

JIMHU;

— OTMETKH Bepxa IUIOlaAKu 1 rabapura 060pya0BaHus — 110 nepBoii OykBe MMe-
HHU;

— BpeMeHHas HOpMaTHBHAs HArpy3ka M KJlace CTajld — Mo MepBoii OykBe oT4yecT-
Ba.

ITpumep BbIOOpa BapuaHTa

Crynent Anexcees [letp MBaHOBUY TOJIYYHT CJIEYIOIIHE HCXOAHBIE JaHHbIE:

— pa3Mephbl IUIOIAAKH B IyiaHe 42x15, mar KOoJOHH B IIPOJOJILHOM HarpaBJIeHUH
14 M, 11ar KoJIOHH B IONEpeYyHOM HanpasjieHnH 5 M (no nepsoii 6ykse pamMuiun — A);

— OTMETKHM Bepxa rabapurtos ruiomanku u obopynosanus — 9,8 u 8,0 M (o nep-
BO# OykBe umenu — I1);

— BpeMeHHas Harpyska 21 KH/M?, kmace cramu C235 (1o nepBoit OykBe oTyecTBa
- ).

Henvio kypcoBoii paboTel SABJIAETCS 03HAKOMJIEHHE C IMOJIOKEHHSAMH KOHCTPYH-

pOBaHUA OCHOBHBIX JIEMEHTOB paboueii mIomaaK1, HX pacyera 1o MEeToLy Npejeib-
HBIX COCTOAHMA.

B npouecce npoekTHpoBanmst He0OOX0AMMO BBITIOJIHHTh:
1) KOHCTPYHPOBAHME U PACYET DJICMEHTOB M Y3J10B OaIOUHOI KIIeTKH;
2) KOHCTPYMPOBAHUE W pacyeT KOJIOHHbI;
3) KOHCTPYMpOBAHHE M pacyer y3/ia conpsukeHus 6anoK 1 KOJOHHbI.
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OcHoBHast 3aj1a4a — obecrneyeHne Hae)KHOCTH paboThl BceX H1EMEHTOB pabo-
Yeil MUIOIAJKN B COOTBETCTBHH C JIBYMS IpyIMamu MpeesibHBIX COCTOAHUH: M0 He-
Cyliei criocOGHOCTH M 110 IPUIOAHOCTH K HOPMAJIBHOI IKCIUTyaTalHH.

3. CocraB paGoTni

KypcoBas paGota cocTouT u3 AByX yacteii: Pac4yéTHO-KOHCTPYKTHBHOM M rpa-
buueckoi.

Pacuémmno-koncmpykmusnas 4acte oopMisieTcsi B BHE MOSCHUTETBHON 3a-
[THCKH, BKIIFOYAIOLLEH CllelylolHe OCHOBHbIE pa3/iesibl:

i KoncrpyupoBanue n pacuer 31eMeHTOB 1 y3/10B 62,104HO# KJIETKH.
1.1. Bri6op ontumansHoro BapuanTa sueitki 6am04HOM KIeTKH [l
1.1.1. Banounas kieTka HOpManIbHOrO THITA (1 BapuanT).
1.1.1.1. KoMnoHoBKa styeiiku.
1.1.1.2. Pacuer HacTHna.
1.1.1.3. Pacyer 6anok HacTuia.
1.1.1.4. TeXHUKO-5KOHOMHMYECKHE MOKA3aTe]TH.
1.1.2.  banounas kieTka ycloKHEHHOTO THMA (2 Bapuanr).
1.1.2.1. KoMrioHoBKa siueiiku.
1.1.2.2. Pacyer HacTHna.
1.1.2.3. Pacuer 6Gajnok HacTua.
1.1.2.4. Pacder BcrioMoraTeabHBIX GaOK.
1.1.2.5. TeXHUKO-3KOHOMHYECKHE [OKA3aTeNH.
1.1.3. TeXHHKO-5KOHOMMYECKOE CpAaBHEHUE BAPHAHTOB AUeeK OANOUHON KICTK.
1.2 Konctpynposanue u pacuer riasroit 6anku [3].
1.2.1.  Tlonbop 0CHOBHOrO ceyeHusI.
1.2.2. TlpoBepka cTeHKH Ha MECTHOE JIaBJIEHHE.
1.2.3. KoHcTpynpoBaHHe U pacyeT OnopHoit yacT.
1.2.4. KoHcTpynpoBaHue 1 pacueT y3ja u3MeHeHUs]
CeyeHus,
1.2.5. TlpoBepka o61weil yCTOHYMBOCTH.
1.2.6. O6ecneyenne MECTHOM YCTONYNBOCTH.
1.2.6.1. MectHas ycTOHYMBOCTD CTEHKH OT A€HCTBUS KACATEBHBIX HaIpsDKeHUIA.
1.2.6.2. MecTHas ycTORYUBOCTD MOJIKU OT JEHCTBUS HOPMAaJIbHBIX HaNpsKEHHIT.
1.2.6.3. MecTHas yCTORYMBOCTDL CTEHKH OT JIeiicTBUS HOPMaJIbHBIX HaNPsHKEHMIA.
1.2.6.4. MectHas ycTOMYMBOCTD CTEHKH OT COBMECTHOTO 1CHCTBHS HOPMaJIbHBIX, Ka-
CATEJIbHBIX U MECTHBIX HaIpsiKeHHMil.




1.2.7.  Pacuyer nosicHbIX LIBOB.
1.2.8. Pacuer wBoB NpUKperIeHNs OMOPHBIX pebep K TOpLaM OaJIKH.

1.2.9.  KoHcTpyupoBaHie MOHTAKHOIO CTHIKA.

2. Koncrpyuposanue u pacuer Kosonust [4],
2.1 CtepikeHb KOJIOHHBI.

2.2, OronoBoK KOJIOHHBI.

2.3, ba3za konoHHBI.

IosicHnTenbHas 3amycka J0o/KHA OBITH 0popMIeHa B COOTBETCTBUU ¢ TpebGoBa-
HusaMu "[losoxenus o KkypcoBoii pabore", neitctsyromero B TT'Y.
I'pagpuueckas wacmo pabomer — Ha ogHoM nucTe hopmara Al. [pumepHas KoM-

[IOHOBKA JIMCTA IPUBEAEHA HA pHcC. 1

MoHmaxHye cxemsl Paboyue Cneyudukauus
padoyed nnowadku yepmexu Memanna
KONOHHb!
Mnan Y3en conpsaxeHus BedomMocmb
a4elku danoK € KONOHHOU omnpabo4HbIx
3neMeHmob
Padoyue Yepmexu MoHMAxHbI0 MpumMeyaHus
omnpaboyHod cmeik
Mapku b
Padosuu Wmamn
yepmex bH

Brinosnnsiorcs pabouune yeprexu [2] Ha craguu KM u KM/,

Puc. 1. IlpuMepHast KOMIIOHOBKa JICTa

Ha craguu KM paspabatbiBatorcs:
— MOHTaKHas cXeMa IIolaiky 1 paspessl (M 1:200, 1:250);

— Tu1aH A4eiiku 6anoyHoi kinetku (M 1:100);

— y3en conpsiKeHus 6anok ¢ kononHoii (M 1:20, 1:25);

— y3eJl yKPYNHHUTENbHOH cO0pKH (MOHTaXHBIN CTHIK) riaBHOM Ganku (M 1:20, 1:25,

1:40).

Ha crapun KM/I pa3paGatbiBaroTesi:
— YepTe’Ku OTNPaBoOYHON Mapku riaBHoi 6anku (M 1:20, 1:25, 1:40);




— yepTexu kosnoHHbl (M 1:20, 1:25, 1:40);
— yepTex OaNKK HACTHIIA MITK BCIIOMoraTebHoi 6anku (M 1:25, 1:40).

Paboune yeprexu KMJI HOJUKHBI CONMpoBOXAATbCs crelupuKanued MeTaia.
Creuuduxanus pacronaraercs, Kak NpaBuiio, B IpaBoM BepxHeM yriiy Jucra. Huoke
Ha JIMCTe J0JDKHA OBITH MIPUBE/ICHA BEJOMOCTh OTIIPABOUHBIX JIEMEHTOB (MapoK) baok
1 KOJIoHH. Haz mramMnom 10/DKHBI OBITh YKa3aHbl HEOOXO0AUMBIE IPUMEYaHHU.

Ilpu BBIMONHEHUM KypCOBOH pabOoTHI CleyeT MoJIb30BaThCsl COBPEMEHHBIMHU

HopMaMmH [6, 7], mocoOusMHU K HUM, cripaBoyHo# [10, 11] u yue6GHol nuTepaTypoii [1,
8,9.12,13].

Criucok peKoMeHLyeMoil TUTepaTypbl IPUBOAUTCS B POCAMCTAHT.




bubauorpapuyeckuii cnucox
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