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BBEJAEHUE

KypcoBoii npoekt no aucruminie «Pacyér u nmpoekTupoBaHHe CBApPHBIX KOH-
cTpykuui» BeioaHsAeTcsa B VI cemecTpe mociie u3ydeHus: TEOpETUHYECKOTO Kypca B
VII cemectpe.

[Ipy BBINOJHEHHWH HACTOSIIETO MPOEKTA CTYJACHT HCIIOJIB3YeT M 3aKperuisieT
CBOM 3HAHMS [0 JTUCHUIUIMHAM 0a30BOW M BapMAaTUBHOM YacTH (JeTajid MAIllWH, Ma-
TepuanoBeAeHre. TexHOIOrusI KOHCTPYKLIMOHHBIX MaTepranoB, CBAapOYHbIE MpoIlec-
Cbl 1 00OpYyIOBaHUE, TEXHOJIOTHU U 000pYyI0BaHUE JUIsl IPOU3BOACTBA MAIIMHOCTPO-
UTEJBbHBIX KOHCTPYKIIUMN).

3amaHue Ha KypcOBOW MPOEKT BBILAAETCS KaKIOMY CTYJICHTY Ha CIELHUATbHOM
OJlaHKe, B KOTOPOM YKa3bIBa€TCs TeMa palbOThI, HCXOJHbIE TAHHBIE U HEOOXOIUMBIE

ITOACHCHHMA.



1. HEJIb 1 3AJAYHU KYPCOBOI'O ITPOEKTA

OCHOBHOM LIEJIBIO KypCOBOTO NPOEKTA SBIISIETCS PA3BUTHE Y CTYJIEHTOB HaBbI-
KOB CAMOCTOSITEJIBHOTO M TBOPYECKOI'O PELICHUS MHXECHEPHBIX 3a7ad IO pacyeTy U
IIPOEKTUPOBAHUIO CBAPHBIX KOHCTPYKLUNI

KypcoBoii npoekT A0KEeH crnocoOCTBOBATH:

* 3aKPCIUICHUIO IIOJIYYEHHBIX 3HAHUW IIyTEM MCIOJB30BAHUS UX IS PELLICHUS
KOHKPETHBIX 3a7a4;

* paCIIMPEHUIO Kpyra 3HaHUW cTyJeHTOB nyTeM uzydenus ['OCTos, cnipaBou-
HUKOB, CTPOMTEBHBIX HOPM U IIPAaBWJI, HOPMATUBHBIX JOKYMEHTOB PocTexnansopa u
IPYroy CIEHUAIBHON JIMTEPATYPBI;

* OBJIAJICHUIO OCHOBAMU KOHCTPYHUPOBAHUs CBAPHBIX Y3J0B C YYETOM HUX TEX-
HOJIOTUYHOCTU M pabOTOCTIOCOOHOCTH B 3aJIaHHBIX YCIOBHSIX AKCIUTyaTalllH;

* OBJIAJICHUIO METOJAMHU PAaCYETOB HA IPOYHOCTH CBAPHBIX COCAUHEHUN U KOH-
CTPYKLIUH;

* Pa3BUTHIO Y CTYZCHTOB HAaBBIKOB TEXHUYECKHU U JIMTEPATYPHO I'PAMOTHO H3J1a-
ratb, 1 yOeIuTeIbHO 0OOCHOBBIBATH IPUHSITHIE TEXHUYECKUE PEIICHHUS], PACUETHI U T.1I.

* IpUOOILICHUIO CTYACHTOB K IpuMeHeHHi0 DBM npu mpoekTupoBaHuu cBap-
HBIX KOHCTPYKIIWM;

* Pa3BUTHIO Y CTYJEHTOB YMEHHUsSI OOOCHOBAHHO U TEXHUYECKH IPaMOTHO 3a-

IMUIIATh IIPUHATBIC PCIICHUA.

2. TEMATHUKA KYPCOBOI'O ITPOEKTA

Temol KypCcOBOr0 MPOEKTA ABJISAETCS NPOEKTUPOBAHUE METATIOKOHCTPYKLIMI
MOCTOBOI'O KpaHa KOpOOYaTOTO CEUEHHMs, JBYTABPOBOIO WM PEMIETYATOrO THUIIA 3a-
JTAHHOU IPYy30MO0IbEMHOCTH U JJIUHBI ITPOJIETA.

JIns mIpOEKTUPOBAaHUSI MOTYT OBITH 3aJlaHbl U JAPYrHe CBApHbIE KOHCTPYKIIMHU
(cToiiku, OaleHHbIE KpaHbl, IEPEKPHITUS U T.A.). sl CTYJIeHTOB, 00y4JaroIuXxcs 1o
WHJIUBUAYAJIbHOMY ILJIaHY, Pa3pelIacTcsl 3aMEHa KypCOBOTO MPOEKTa UCCIAEA0BATENb-
CKOM paboToi C 3leMEHTaMH KOHCTPYMpPOBAaHHMs. YKa3aHHas 3aMEHa MPOU3BOJIUTCSA

pCIICHUCM Ka(i)eﬂpbl IIpH YTBCPKACHUN MHAWBUAYAJIbHOTO IJIaHA CTYACHTA.



3. OFbEM U COAEP KAHUE KYPCOBOI'O ITPOEKTA
KypcoBoii mpoeKT OJDKEH COCTOSITh M3 MOSICHUTEIPHON 3alUCKH U Tpaduye-

CKOU YacCTH.

3.1. Oovem u cooepiricanue nOACHUMENbHOI 3ANUCKU

[TosicHuTenpHas 3amKCKa SIBISIETCS COCTABHOM YacCThIO KypCOBOTO NPOEKTa U
JOJDKHA COJIEP>KaTh BECh PACUETHO-TEXHUYECKU MaTepral.

[TosicHuTeNnbHAs 3amKcKa JODKHA MMETh CIEAYIOUIME IMyHKThl B YKa3aHHOW I1O-
CJIEZIOBATEIbHOCTH:

* TUTYJIBHBIN JIUCT (HA PyCCKOM M aHTJINHCKOM SI3BIKE);

* 33/1aHN€ Ha KypCOBOU IIPOEKT;

¢ AHHOTALMS (Ha PYCCKOM M aHIJIMIICKOM SI3BIKE);

* COZIEpKAHMUE;

* BBE/ICHHUE;

* OCHOBHAs YacCTh;

* 3aKJIFOUYEHHUE;

* CIIMCOK MCHOJIb3yEMOM JIUTEPATYPHI;

* [IPUIJIOKEHHUE.

Bo BBeneHuu ocBemaercs poJjib CBAPKU B CO3/IaHUU HAJEKHBIX M IKOHOMUY-
HBIX CTPOUTEIBHBIX M MAIIUHOCTPOUTEIBHBIX KOHCTPYKUUH, (HOPMYIHpPYIOTCS OC-
HOBHBIE 33J1a4M KYPCOBOM pabOTHI.

OcHOBHas 4acTh NOSICHUTEJILHOM 3aIMCKU BKIIFOYAET Pa3eIbl:

1. Kpartkoe onrcanue KOHCTPYKIMHU KpaHa U YCIOBHM €ro padoThl;

2. BriOop He MeHee aByX (K3 3-X...4-X, YKa3aHHBIX B HOPMAaTUBHOM JOKYMEH-
TE€) MapoK cTayiel (0OBIYHON M MOBBIIIEHHON NMPOYHOCTH) JIJISl SJIEMEHTOB KOHCTPYK-
[IUM C YYETOM MX CBApUBAEMOCTH, MEXaHUYECKHUX CBOMCTB.

3. Omnpezenenuie TOMYCKAaEMbIX HAINPSKEHUN JIsi OCHOBHOTO MeETajia U Me-
TajJla 1IBa.

4. BriOop cxembl MocTa kpaHa. OmnpejienieHre OCHOBHBIX Pa3MepOB KOHCTPYK-

oOnH.



5. Onpenenenre Harpy3ok, ACHCTBYIOIIMX Ha KpaH, COCTABJIEHUE PACYETHOM
CXEMBI.

6. banka kopo6yaroro ceyeHus

e [locTpoeHne MUHUN BIUSHUS U OIPENETICHUE C UCIIONIb30BAHUEM UX M3THOA-
IOLIMX MOMEHTOB U MEPEPE3bIBAIOLIUX CHJI B CEUYEHUSIX TJITABHOM OAJIKH.

» OnpenenieHrUe pa3MEPOB MOMEPEYHOT0 CEYEHUs TJIaBHOM OajKu B BYX Bapu-
aHTax JIJIsl CTaJIe OOBIYHOM U MOBBITIICHHON MTPOYHOCTH.

 [IpoBepka MPOYHOCTH MU KECTKOCTU TJABHOM OaJIKM B JABYX BapHaHTax €€
KOHCTPYKIIUH.

* [IpoBepka MECTHOM yCTOMYMBOCTH TJIaBHOM Oanky B IByX BapuUaHTaxX €€ KOH-
CTpyKIuu. BbIOOp MecTa pacmnosioKeHUs U pa3MeEpPoB pedep KECTKOCTH (IIpU HEoO-
XOJAUMOCTH).

e [IpoBepka NpOYHOCTH MOSICHBIX IIBOB U CTHIKOB OajJKU B JIBYX BapHaHTax e&
KOHCTPYKLIUH.

* BbiOop KOHCTPYKIIMH U pacyeT y3J0B CONPSHKEHUS TJIaBHOW OalIku ¢ KOHIIe-
BOM OaJIKOM.

7. banka pem€ryaroro Tumna

1. IlocTpoeHne TUHUN BIUSHUS U ONPEIEIECHUE C UCTIOIb30BAHUEM UX YCUIUHN
B CTEP)KHSIX BEPTUKAIBHOW U TOPU30HTAIBLHOM BCIOMOTraTENbHBIX (epM.

2. Iogbop cedeHwmii cTepKHEH BEPTUKAIHLHON M TOPU3OHTAILHON BCIIOMOTA-
TEJbHBIX (hepM.

3. Pacuér npouHoctu y3710B hepM U CBAPHBIX IITBOB.

8. KonreBast 6anka

* [TonOop cedyeHus: KOHIIEBOM OaKK MOCTA.

* [IpoBepOYHBIl pacyeT Ha IPOYHOCTh U PACYET MOHTAXKHOTO CTHIKA.

* BbI0Op KOHCTPYKLIMH U PACUET y3J0B COMPSIKEHUS TJIABHOW M BEPTUKAIbHON
BCTIOMOTaTeNIbHOU (PepM C KOHIIEBOM OaJIKOM.

9. [Inomanka o6CITyKUBaHUS

e Pacuer OrpaXaCHUs IIJIOIAAKN O6CJ'IY)KI/IB8_HI/I$I.



e PacueT pa3zmMepoB KOHCOJIEH, MOAEPKUBAIONINX TUIOMIAAKY O0OCTY>KUBaHUS,
TOJIIIMHBI JINCTOB HACTUJIA, CBAPHBIX IIIBOB.

10. Onpenenenue 1Mo TEXHOJIOTHUYECKOW CEOECTOMMOCTH HanboJiee SKOHOMUY-
HOTO BapuaHTa U3rOTOBJICHUS OaJIKU.

11. Cnucok UCToIb30BaHHOM JTUTEPATypbl U HOPMATHUBHBIX JJOKYMEHTOB.

B 3akirodueHnn KpaTko (POpMYIHPYIOTCS OCHOBHBIC BBIBOJIBI MO KYpPCOBOMY
npoekTy. Jlaercs oleHKa CTENeHW PalMOHAIBHOCTH PACXOJOBAHMS Marepuaia Ha
CIIPOCKTUPOBAHHYIO KOHCTPYKIIMIO.

OO0BbeM NOSICHUTENHbHOW 3alKMCKU JOJDKEH COCTaBisATh 25...35 cTpaHul, ee

oopMIIeHUE AOHKHO COOTBETCTBOBATH I'OCT 7.9-07 (MCO 214-76).

3.2. O6vem u codeprcanue cpagpuueckoil yacmu padomul
['padmdeckast 9acTh BKIIOUYALT
1. CO0OpOYHBIM YepTEXK IIIaBHON OaTKU MOCTA.
2. PaGouwnii uepTek OHOM MOJOBUHBI KOHIIEBOU OAJIKH.

3. OOwuii B MOCTa KpaHa.

Bce uepTexu 10JKHBI COAEPKATh HEOOXOIMMOE KOJIMUYECTBO BUJIOB, pa3pe30B
U pa3MepoB 1Ji1 COOPKU U MOHTaka MOCTa KpaHa ¢ 0003HaY€HUEM CBapHBIX LIBOB IO
I'OCT 2.312 ECK/I, ykazaHHeM CBapOYHBIX MaTE€pHaJIOB, IPOCTPAHCTBEHHOIO IIO-

JIOKCHUA CBAPKU U MCTOAOB KOHTPOJIA.

4. OBIIME CBEJAEHUSA O METAJIVIOKOHCTPYKIUAX KPAHOB

4.1. Xapaxkmepucmuxa KOHCIMPYKUUIl KPAHOE.
MocTOBBIE KpaHBbI SIBISIOTCS TUIOBBIM 00OPYJOBaHHEM IPOU3BOJCTBEHHBIX LiE-
XOB U IPEJHA3HAYEHBI JUI IEPEMEIIECHUS TPY30B BHYTpH IposeTa. ['py30n01peMHOCTD
MOCTOBBIX KpaHoB gocturaer 500 1, mmpuna nposeta — 50 m. KabuHa kpaHOBIIMKA

0OBIYHO pacrioyiaraercs y kpas Mocta (puc. 4.1).



MocroBoii kpan (puc. 4.1), coctout u3 Mmocrta 11, uMmeromero BO3MOXHOCTb
MepeMeNIeHNs Ha XOJIOBBIX KoJiecax 3, KOTOPhIE YCTAaHOBJICHBI B KOHIIEBBIX Oalikax 4,
10 MOJIKPAHOBBIM ITYTSIM 2, YIOKEHHBIM Ha BBICTyNaX BEPXHEU YAaCTU CTEHBI WU KO-
. noHH 1exa. [To Bepxnemy (a
B HEKOTOPBIX KOHCTPYKLIHSIX
— M0 HIKHEMY) mosicy Oa-
JIOK MOCTa MOTNEPEK NpoJIeTa
1exa nepeBUraeTcsi KpaHo-
Bas TeaekKa 8, cHaOkeHHas

IHOABCMHBIM MCXAHHM3MOM 7

C Ipy303aXBaTHBIM 3JIEMEH-

TOM.
B 3aBucumoct ot
Puc. 4.1. MocToBO 351EKTPUYECKHIA KPaH: Ha3HA4YCHUS KpaHa Ha TCJICK-
1 — xabuHa ympaBieHHs; 2 — MOJKPAHOBBIA MyTh; 3 — X0J0-
BOE Koyeco; 4 — KoHIeBas Oanka; 5 — ruOkuii kabemp; 6 — K€ MOXHO DPasMCIaTh pas-

BCIIOMOTATEIbHBINM MEXaHU3M MOoabEMa; 7 — TIaBHBIM Mexa-
HHU3M TNOABEMA; 8 — KpaHOBas TeJIekKKa; 9 — mpoBoJioka Jjist
noasecku rubdkoro kadens; 10 — cnenmanpHast momanka; 11 HOIbEMA WK JIBA MEXaHU3MA
— MOCT; 12 — MeXaHu3M NepeaBHKEHUS TEIEKKH; 13 — Mexa-

HM3M IEPCABHKCHHUA KpaHa rnoaneMa, OAWH N3 KOTOPBIX

JIMYHBIC THUIIBI MEXAaHHU3MOB

ABJISIETCS TJIABHBIM 7, @ BTOPOM, MEHBIIEN TI'Py30IO0JEMHOCTH, — BCIIOMOTaTeIbHBIM 0.
MexaHn3M nepeIBUKEHNs KpaHa 13 yCTaHOBIIEH Ha MOCTY KpaHa; MEXaHU3M IEpeIBIKe-
HUS TEJIEKKHU 12 — HEMOCPEICTBEHHO HA TEJIEKKE. Y TIPABJICHUE BCEMU MEXaHU3MaMH CO-
BepILaeTcs 13 KaOMHbI 1, MPUKPETIEHHON K MOCTY KpaHa.

Tok g nUTaHMS DIEKTPOABUTATENEH IMONAETCS II0 LEXOBBIM TPOJLIEAM,
O0OBIYHO M3TOTOBJIAEMBIM U3 MPOKATHOM CTaJIM YIJIOBOTO MPOQUIIsL, TPUKPEIISIEMbIM
K CTeHe 31aHus. [l mogaum ToKa Ha KpaH IMPUMEHSIOTCS TOKOCHEMBI CKOJIB3SIIETO
TUIIA, TPUKPEIIIEMble K METAJUIOKOHCTPYKIMU KpaHa, OallIMaku KOTOPBIX CKOJIB3ST
[0 TPOJUIEAM MPHU MEepEMEIIEHUH MOcTa KpaHa. Jljisi oOCIyKMBaHUS LEXOBBIX TPOJI-
JIEEB Ha KpaHe MpeyCcMOTpeHa crienraibHas miomajka 10.

[l ocy1ecTBIEeHNUsT TOKOIIOABOAA K JABUTATEISAM, PACIION0KEHHBIM HA TEIEK-

K€, 0OBIYHO HCIIONB3YIOTCS TPOJUIEH, N3TOTOBIISIEMbIE U3 KPYTJION WM YTJIOBOM CTalIu.



JUIg uX yCTaHOBKHM TPEOYIOTCS CHELMAIbHBIE CTOMKM Ha IUIOLIAAKE, WAYIIEHd BAOJb
riaBHOU G6aniku. [ToaToMy B mocineTHIX KOHCTPYKIHUAX MOCTOBBIX KPaHOB TOKOTIOABO/
K TEJIE)KKE OCYILECTBIIAETCS € IMOMOILIbI TMOKoro kabemnst 5. B aToM ciydae mMexnay
JIBYMSI CTOMKaMH, YCTAaHOBJICHHBIMH OKOJIO KOHIIEBBIX 0aJIOK, HATATHBAETCS MPOBOJIO-
Ka 9, K KOTOpOH Ha CHEeLMaIbHBIX MOJBECKAX MOJBEIIEH 110 CIIUPAIN FMOKUN KaOeb,
CKJIQJIBIBAOLIMICS IIPU TIOXOJE TEJIECKKH K OJHOMY KOHIy MOCTa, a IIPU IOJIXO0J€E Te-
JIKKU K JPYroMy KOHILy MOCTa — pacTATHBAIOIIUICS ¢ HeOonbuM nposecoMm. [pu-
MEHEHHE THOKOrO0 TOKONOJBOJA YIPOCTHIO KOHCTPYKLIHIO, IMOBBICUJIO HaJI€KHOCTb
DKCIUTyaTallid U CHU3WIO MAacCy KpaHa, TaK Kak IO3BOJIWIO OTKAa3aTbCs OT CTOEK U
TUTOIIAJIKHU ISl UX pa3MeEIIeHUsI U 00CTyKUBAHMUSL.

Ha Meramnnyeckoil KOHCTPYKIMHU (METAUTIOKOHCTPYKIIMU) TPY30MOIbEMHOMN
MAIIMHBI, SBISIIOIIEHCS OCTOBOM MalllMHbI, MOHTHPYIOTCSI BCE paboune MEXaHU3MBI,
IIPUBOJBI, CUCTEMBI yIpaBieHusa. Ha M3roToBneHne METANIOKOHCTPYKIIMM pacxony-
€TCS 3HAYUTEIBHOE KOJIMYECTBO MeTauia. MeTauNIOKOHCTPYKIIMS MallMHbl OKa3bIBa-
€T BIUSHUE HA JOJITOBEYHOCTh U HAJAECKHOCTb PAaOOTHl MEXaHU3MOB U IPY30I0bEM-
HOI MaIIMHbI B 1I€JIOM, IO3TOMY MPU KOHCTPYUPOBAHUU U pacueTe 0co00e BHUMAHKE
HE0OX0AMMO 00paIaTh Ha COBEPIICHCTBOBAHNE KOHCTPYKTHUBHBIX ()OPM U METOOB
pacyeTra METaNIOKOHCTPYKIMH, Ha SKOHOMHIO MeTajula MPU OJHOBPEMEHHOM o0ec-
MEYEHUU HAJCKHOCTH, I0JTOBEYHOCTH, YA00CTBA 00CITY)KMBAaHUS U PEMOHTA.

MeTtannnueckie KOHCTPYKIMH JODKHBI ObITh TPAHCTIOPTA0EIbHBI IS IEPEBO-
30K UX T0 5KEJIE3HOJIOPOKHBIM WM BOJAHBIM MYTSAM, WJIM aBTOMOOUJIBHBIM TPaHCIIOP-
TOM.

Haubonbiiee pacnpocTpaneHue NOMyYUIH KPAaHOBBIE MOCTBI CJIEAYIOIUX KOH-

CTPYKLIUM:
Pewemuamas xoncmpyxyus (puc. 4.2).
OCHOBHBIE TOCTOMHCTBA TAKUX KOHCTPYKIUH —

3TO JIETKOCTH M )KeCTKOCTh. Ho peUICTYATBIC MO-

Puc. 4.2. Cxembl onepeyHbIX ceve-
HUM pem€TyaTbiXx MOCTOB:
a) ¢ epmam; 0) ¢ rmaBHOI 6aIKOil  KaK BHICOKAS TPYHAOEMKOCTH U3TOTOBJIEHUS, HU3-

JIBYTaBPOBOTO CEUCHHsI W (pepMamu
XKECTKOCTHU Kas yCTaJIOCTHAas NPOYHOCTh.

CThbI UMCIOT CYIICCTBCHHBIC HCAOCTATKHU, TAKUC

10



Kopobuamas roucmpykyus (puc. 4.3). Moctbel c
IJIaBHBIMH OajikaMu KopoO4aToro THIA B HACTOsIIEE Bpe-

M HMMEIOT HauOousbliee pacnpoctpaHeHue. [lo cpaBHe-

HHAIO C pElIeTYaThIMU OHM XapaKTEPU3YIOTCS MEHBIIEH

Tl

TPYAOCMKOCTBEIO U3TOTOBJICHUA, MeHbIIeH BeicoTOM. K He-

Puc. 4.3. Cxema nomnepeu-
HOT'O CEYEHHUs KOpoOuyaToro

OONBIINX MpOJIETAX. MocTa

J0CTaTKaM OTHOCHUTCA OopIIas METaJIOEMKOCTh IIpu

4.2. Haznauenue u ycioeus padomeul.

M cxoTHBIM MOMEHTOM ISl pacueTa U NPOEKTUPOBAHUS KOHCTPYKIIMM MOIBEM-
HO-TpaHcnopTHbIX MamuH (ITTM) sBasietcst pexum pabothl. [IpuMeHuTensHO K Kpa-
HaM PEXUMBbI paboThl nensaT Ha Jerkuit — JI, cpequuit — C, tsoxensii — T 1 BecbMa
Tsokenbsil — BT. B HEKOTOpBIX cTpaHax MCHOIB3YIOT AeleHue Ha Tpu rpynnsl — JI, C
u T. Pexxumbl pabOThI Tpy30M0IbEMHBIX MAIIMH YCTAHABINBAIOTCS B 3aBUCUMOCTU OT
cienyronux ¢Gpakropos [2, 3]:

® [OJIOBOTO M CYTOYHOTO HMCHOJB30BaHUS KpaHa, T. €. OTHOUIEHUS ACHCTBU-

TEJILHOTO BPEMEHHU €ro KCIUTyaTallud K OoOLIEMy BPEMEHHU CYIIECTBOBAHUS
MaIlIUHBbL;

® LCIOJb30BAHUS METAJUIOKOHCTPYKIMI MO TPy30NOJABbEMHOCTH, OIICHUBaE-
MOT'O OTHOUIEHHEM CpEJHEH Macchl MOJHUMAEMOTrO I'py3a K HOMHUHAJIbHOU
IPy30II0AbEMHOCTH;

e TEeMIIepaTypbl OKPYXKAIOLIEH Cpelbl U YCIOBUM 3KCIUTyaTaluu. MuHUMamb-
HBII CPOK 3KCIUTyaTallud OMPENENsOT 0OBIYHO MAaKCHUMAaJIbHO BO3MOXHBIM
KOJIMYECTBOM IIMKJIOB pabOThl METAIJIOKOHCTPYKLMHA B HOMHHAJILHOM pe-
KUME HarpyxeHus. YeM HHTEHCHUBHEE MCIO0JIb3YeTCS METANIOKOHCTPYKIIHS,
TE€M Kopoue 0011asi MPOJOJIKUTEIHOCTh €€ )KU3HU U TEM TSDKEJIee CUNTaeT-
CSl PEKUM PaOOTHI.

Jlerkmii pexxuM XapakTepeH B OCHOBHOM JJII MOHT)KHBIX KPaHOB, KOTOpPbIE
4acTO MCHOJb3YIOT HECKOJBKO pa3 B TeueHue padouero aHsd. s OOJBIIMHCTBA

CBAapHLBIX MCT&J’IHOKOHCTPYKL[I/Iﬁ MNpEACIbHOC KOJIUYCCTBO IUKIIOB HATI'PYKCHHA B HO-
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MUHAJIBHOM PEKUME MPUHUMAIOT 2...2,2 MiH. HMKIOB. [loaTOMY, €Ciin MOHTaXHBIi
KpaH MCHOJIb3YIOT JUIsl MOAbEMa Ipy30B B cpeaHeM 10 pa3 B TEUEHHE CMEHBI, TO MIPU
250 pabouymnx IHAX B roay IpeaesibHOE KOJIMYECTBO LIMKIOB HArpy>KeHus OyAeT ao-
cturayto yepe3 800 sner. K 31Ol rpynmne OTHOCSTCS KpaHbl PEMOHTHBIX LIEXOB U Ma-
IIMHHBIX 3aJI0B.

Cpennuii pe:xkum pabothl xapaktepeH aiis [ITM, paboTtaronux ¢ perysspHbI-
MU MEPEephIBAMHU B 1I€XaX MAIIMHOCTPOUTEIBHBIX 3aBOJIOB, Ha CTPOUTEIBHBIX ILIO-
manakax u T. A. [IpenensHoe uncno Harpy:keHuil gocturaercst yepes3 30...40 ger. K
OTOW Tpymme OTHOCATCA KpaHbl MEXaHWYECKHX, COOPOYHBIX ¥ PEMOHTHO-
MEXaHHYECKHUX IIEXOB.

IIpu TKEJI0M M BeCbMa TSHKeJI0M PEKUMAaXx 3arpy3Ka IOUYTH HENPEPbIBHAS U
MIPEICIIbHOE YUCIIO IUKJIOB B HOMUHAIBHOM PEKUME pabOTHl MOXKET OBITh IOCTUTHY-
TO B TeueHue 15...20 ner. K 370 rpynmne OTHOCATCS TEXHOJIOTUYECKUE KPaHbI 11E€XOB
Y CKJIAJOB HA 3aBOJIAX C KPYIMHOCEPUHUHBIM MPOU3BOIACTBOM, KPaHbI JUTECHHBIX LIEXOB
Y KpaHbl METAJLUTYPTUUECKOTO MTPOU3BO/ICTBA.

5. METOJUKA ITPOEKTUPOBAHUA METAJIVIOKOHCTPYKIIUAN
MOCTA KPAHA KOPOBYATOI'O CEYEHUSA

3apanme. Paccuutarh U CIPOEKTUPOBATH METAIUIOKOHCTPYKLHIO MOCTOBOTO

KpaHa ¢ 6akaMu KopoO4aToro THIa.

i

NN, o B OcHOBHOM 3a1aueil mpu Mpo-

L

2) ¥ 5) EKTUPOBAHUHM METAJUTMYECKUX KOH-

o

CTPYKOIMU MOCTAa KpaHa ABJIICTCA

h.

& v o= | e — e o E
»y -' N( i BBIOOp pa3MepoB CEUEHHS YAOBIIE-
X s
el | I X

|

TBOPAOIINX YCJIOBHUIO IIPOYHOCTH U

YCTOMYMBOCTU MPU MHUHHUMAILHOM

; _ BECE KOHCTPYKIIUH.

AL | o HecMoTpss Ha MMEIOIIHECS

Puc. 5.1. OcHOBHBIE pa3Mepbl KOpOOUYATOTO cede- PEKOMEH/IAINH, BBIOPATH pasMeEpEI

HUS TJABHOW TPOJIETHOW OalKM B TJIABHOM — d) U
OTIOPHOM — 6) CEYCHHSIX, & TAK)KE KOOPAHHATHI MIPH-
JIOKECHHS TOPU30HTATLHBIX HHEPIIMOHHBIX HarPy30K
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KpaTHBIM pacyeToM HE YAAeTcs, MOCKOIbKY PEKOMEHIAIMH SIBISIOTCS MPUOIMKEH-
HBIMH, & TOJIIIUHBI CTEHKH S, U IOJKH S, K TOMY XK€ OKPYTISIOTCA B COOTBETCTBUU
CO CTaHJapTaMu Ha CTaJbHOM npokar. [IoATOMy IpPOEKTUpOBAaHHME CBApHBIX KOH-
CTPYKLMH MOCTa MPOU3BOAUTCS METOJIOM IOCJIEIOBATEILHOTO MPUOIMKEHHS, CYTh
KOTOPOT'O 3aKJIK0YAETCS B CIEAYIOLIEM.

ITocnie BbIOOpA U OKPYIJIEHUS! BEJMYMH S, U S, IPOBOJUTCS MPOBEPKA MOCTA HA
IIPOYHOCTb, JKECTKOCTh M yCTOMYMBOCTB. [Ipn yKazaHHOW NMPOBEPKE MOXKET CITy4HTHCS,
YTO OJIHO WJIM HECKOJIBKO YCJIIOBUM M3 HUX MOTYT OKa3aTbCsl HEBBIIOJHEHHBIMUA. B 5TOM
Cllyyae HEOOXOJIMMO NEPEKOHCTPYHUPOBATh CEUEHHE, UM W3MEHUTh MaTepHal ¢ y4eTOM
(axTopOB, BIMAIOUIMX HA HEBBITIOJIHEHHBIC YCIIOBUSL.

W3meHuB pa3Mepsl ceueHHs! 0aaku MOCTa B COOTBETCTBUU C KOHCTPYKTHBHBI-
MU COOOpaKEHUSIMH, JEJIal0T MIPOBEPKY MPOUYHOCTH, KECTKOCTU U YCTOMUNBOCTH.

Taxum 00pa3zoM, pacueT U NPOEKTUPOBaHUE OATOK MOCTA SIBJISIETCS NPUMEPOM
TUNMMYHOW MHXKCHEPHOM 3a7ayM, peliaeMod METOJIOM IOCJEeI0BaTEIbHOTO MPUOIIH-
xenus. [loaToMy mpu pemreHuu moJoOHBIX 3a/1ad UCTONb3yIoT OBM, cyiecTBeHHO
COKpalaoLIfe CPOKH IMPOEKTUPOBAHNUS, OCBOOOKIAIOIINE UHKEHEPA OT HEPOU3BO-
JOUTENBHBIX 3aTpaT pabouero BpeMeHH.

O06BeM u coaepkaHrue KypCoOBOIo MPOEKTa CM. 11. 3.

5.1. Ilopsaook eévinonnenusn Kypcogoz2o npoeKma ¢ MOCmom Kpana
Kopoouamozo muna

KypcoBoit MpOEKT peKOMEHAYETCS BBIITIOJIHATH B TAKOW IMOCIJIEI0BATEIbHOCTH:

* ONPEAEIUTH PACUETHBIE HATPY3KHU;

* MIOCTPOUTDH JIMHUM BJIMSHUS U ONPEICIUTh BHYTPEHHUE CUIIOBBIEC (DAKTOPHI B
OIIOPHOM CEUYECHHUH, YETBEPTHU U CEPEIMHE ITPOJIETA;

* IpeBapUTEIILHO BHIOpATh MaTepHal C yUeTOM €TI0 CBapUBaeMOCTH, JIOIMyCKa-
€Mbl€ HanpspKeHUsl (pacyeTHbIE CONMPOTHUBIICHUS) M OCHOBHBIE pa3Mepbl KOHCTPYK-
LMH;

* IPOU3BECTH MPOBEPKY HA JKECTKOCTh U MPOYHOCTH;
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* Ipy HEOOXOIUMOCTH CKOPPEKTUPOBATH Pa3Mephbl CEYCHHUI WM U3MEHHUTH Ma-
TepHual METAINIOKOHCTPYKIIHH;

* CIPOCKTUPOBATh U MPOBEPUTH MPOYHOCTHh CTHIKOBBIX U TMOSICHBIX CBapHBIX
COCJMHCHUI;

* MPOBECTHU PacCUYeT MECTHON YCTOMUYHMBOCTH CXKATHIX MOSICOB OQJIKW W MPUHATH
pelieHrne 0 He0OXOIUMOCTH YCTAaHOBKHU pedep )KECTKOCTH;

* CIIPOEKTUPOBATH U MIPOBEPUTH HA IPOYHOCTH KOHIIEBYIO OAJIKYy MOCTA;

* pa3paboTaTh YEPTEKH METAJUIOKOHCTPYKIIMU U O(POPMUTH MOSCHUTEIbHYIO

3aIKCKY.

5.2. Onpeodenenue pacuemuplx Hazpy3oK
[Ipu pacuere KpaHOBOIO MOCTa YUYMTHIBAETCSA BEC CICAYIOIIUX JIEMEHTOB:
Q — Bec OT NOAHMMAEMOT 0 TPY33;
Prr— Bec riiaBHOM 0alIKu MOCTAa;
P,, — Bec mJIoMaaKu ¢ HACTUJIOM;
P,..x — BEC MEXaHW3MA NIEPEABHKEHMUS,
Py — BEC MOTOpPHOTO Yy3113;
P — Bec kxpaHOBOM TEJIEKKMU;
Py — Bec KaOMHBI YIIPABJICHHUSL.
OCHOBHBIMH Harpy3Kamu, BOCHPUHUMAEMbIMU MOCTOBBIMU KPaHAMHU, SIBJISIFOTCS:
* BEpTHUKAJIbHBIEC MOCTOSIHHBIE HArpy3Kku (puc.5.2);

* BEPTUKAJIbHBIE TOJABUKHBIE HArPY3KH OT KOJIEC KPAHOBOU TENIEKKU — N; u N,
/ it it

Ha puc. 5.2; | 1 |
| I I
* TOPHU3OHTAJbHBIC HMHEPIIH- | R | INZ qu
| |
OHHBIE HArpy3KH, BO3HH- w L LT TTRTTITI T B
; D
Kalolhe IPH pasroHe M A,{égg \pm, F G pw{ Ez‘%;j
TOPMOKEHHUU MOCTA; - L7t
. . L L2
CKPYYHBAIOLIUH MOMEHT OT -
£ -

TOPHU30HTAJIbBHBIX HWHEPIIU-
p pH Puc. 5.2. CxeMa BepTHUKaJIbHBIX Harpy30K Ha Mpo-

OHHBIX Harpy30K (pI/IC. JICTHYIO 6aJIKy MOCTOBOI'O KpaHa (Ha KOTOpOﬁ yCTa-
HOBJIEHBI KaOWHAa YIpaBJICHUA W MCEXAaHU3MBI IICPEC-
MEILICHUS ).



5.1).

5.2.1. Onpeodenenue 6epmuKaIbHbIX RHOCHOAHHBIX HAZPY30K

Beprukanbhble MOCTOSAHHBIE HATPY3KU JETAT- (G . xH

Csl Ha COCPEIOTOUEHHBIE U paclpe/iejICHHBIE. 150 ,/
_ 140 /
K pacnpezneneHHbIM OTHOCATCSA BEC TNIABHOW |3 )4
20
Oanku (mpuOIMKEHHO OIpenessieTcs mo puc. 5.3) u ixz) T
b ™ , x -y
. /- Ny
BEC IUIOIIAIKK C HACTWIIOM, MPUBEIEHHBIN B 3ama- 00— // 7 f?/té
90 NN
; / '\Q
HUU. 80 A / /'/' '@8‘
70— A A A
K cocpenoToueHHBIM Harpy3kam OTHOCSTCS ¢l A o
0 ~ v &
50 L1 P 1/ A / i e 5@{/ ,1
BEC KaOWHBI YIIPaBJICHHUS U MEXaHU3MOB TepeMele- A A '
40 L L
30t L’
Hus. BenuuumHbl Harpy3ok M Mecta pacmlojoXkeHus - P Il=T F 1>
20 ==
IEHTPOB TSDKECTH  (KOOpAMHATHI  NPUJIOKEHUs 10f

0'10 121416182022242628 L, M

Puc. 5.3. OpueHtupoBouHbIE
JICIICHUM BEPTHKAIBHBIX COCPETOTOYCHHBIX M PAC- nanmble 0 Bece MIABHOM (IPONET-

HOIi) OaJKK MOCTOBOTO KpaHa

HArpy30K) Takxe npuBeaeHbl B 3agaHuu. [Ipu omnpe-

peAeICHHBIX HArPYy30K YUUTHIBACTCS KOADPUIIUSHT
neperpy3ku K, 3aBUCSIINANA OT CKOPOCTH JBrKeHHsI Mmocta. [ V' no 60 m/mMun K =

1,0. s V cBbiie 60 m/mun K = 1,1,

5.2.2. Onpeodenenue eepmuKaibHblX ROOBUHCHBIX HAZPY3OK

HOI[BI/I)KHBIMI/I SIBJIIAIOTCA HAIrpy3KHU OT XOAOBBIX KOJIEC TCICIKKU:

= = 1
N] N2 A(PT +IUQ) Gr. xkH )
380 e
rne Pr — Bec TelnexkH (ompenensercss s, 7
320 —
no rpaduky Ha puc. 5.4); 290
rpaduky Ha p ); 2% y
230
QO — Bec MOAHUMAEMOT 0 TPYy3a; 200 e
180
1 — KOOOOULIUEHT NEPErpysku, 3a- . 7
)f
> /
100 i
BUCAIIMA OT pexuMa padoThl KpaHa. ;
_ 60 7
IIpu nerkom pexume - u = 1,1, npu . A
— — 0
cpednem - u = 1,2, Ipu TSHKENOM - u = _ === = = = s o
1,3. Puc. 5.4. Bec TenekKKu B 3aBUCHMOCTH OT TPy-
Py

30II0BEMHOCTHU KpaHa
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5.2.3. Onpeodenenue 2opuz3onmanbHvlX HAZPY30K

["'opu3oHTaNnbHBIE HArpy3kH BO3HHUKAIOT BCIIEJICTBHE PA3rOHA M TOPMOKEHHS
KpaHa, T.€. SIBJIIIOTCS MHEPUUOHHBIMH. MecTa uX NMPUIIOKEHHS! COOTBETCTBYIOT Me-
CTaM IPWIOKEHUS BEPTUKAJIBHBIX HArpy30K. BelInunHy HHEPIIMOHHON FOPU30HTANb-
HOM Harpy3Kd OT KaKJOro 3JIeMEHTa HeoOXoIuMo mpuHMMaTh paBHO# 0,1 OT Beca
AJIIEMEHTA.

CKpy4HMBarOIINUA MOMEHT OT TOPU30HTAIBHON MHEPILIMOHHON HArpy3KH 3aBUCUT
OT PacCIOJIOKEHUS [IEHTPOB TXKECTH OMOPHOTO U TJIABHOTO ceueHud (cM. puc. S5.1) u

onpeensieTcs ociie BLIOOpa OCHOBHBIX pa3MepOB OalKHu.

5.3. Onpeoenenue enympeHHux cunoevlx paxmopos

PacueTHbie Harpy3ku, I€MCTBYIOIIME Ha TJIABHYIO OaliKy, — M3ru0aroue Mo-
MEHTbl B BEPTUKAJIILHOM M TOPU30HTAIBHOW IUIOCKOCTH, a TAK)KE MEPEpPE3bIBAIOIINE
YCWJIUS ONIPEAETSAIOTCA MO JIMHUAM BiusHusA [2, 7, 11].

[lepepespiBaroliue yCUIIHs ONPEAENSAIOTCS Il ONOPHOIO CEYEHUSI U CEUYEHHUS B
yeTBepTH TpoJieta — ceuenus [ u Il (puc. 5.2). M3rubaronme MOMEHTHI B BEPTHKAIIb-
HOM ¥ TOPU30HTAIBHOM TIOCKOCTH HEOOXOAUMO ONPEAEIUTh B CEPEANHE U YETBEPTH
nposiera — ceuenus I u II (puc. 5.2). [Ipu onpeneneHnn cunoBex (GakTopoB, Jei-
CTBYIOUIMX HEOOXOJMMO Mpearnoiarath, YTo MOABUXHAS HArpy3Ka HaXOJUTCA B Me-
CT€ MAaKCUMAaJIbHBIX OPJWHAT JIMHUH BIUSHUSA, T.€. KPAHOBas TEJIEKKA PACIIOIAraeTcs
OJIHMM KOJIECOM HaJl paCCMaTPUBAEMbIM CEUEHHUEM.

Pe3ynpTaThl pacyeToB peKOMEHAYETCS 3aHOCUTh B TAOIUIly, TpUMEpP OPOpM-

JIeHUs1, KOTOpO# mpuBeeH B Tabmure 5.1
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Tabmuma 5.1
[Tpumep cBOIHOM TaOIUIIBI COMIEPIKAIIEH PACUETHBIC BETUYMHBI U3THOAIONNX

MOMCHTOB H IICPECPEC3bIBAIOIINX CHUJII

ITmomans
Opnaunara nu- Benuuunna cunoBoro ¢akropa, kH
JTUHUU
HUM BIUSHUS (mmm xH-m)
o | BIHSHILS
= Ornmo- | Ormnocro- | Ornmo- | Cym-
o]
CuioBoii akrop | & CTOSIHHOW | SIHHOM U JIBWXK- | MapHas
o .
S| (| B % 3 Z| o |¥ pacmpe- | COCpEfOTO- |  HOM BEJH-
\ z| 2 . .
+ NI &|&|e| S| S| nenéunoii| deHHOil | Harpy3- | 4mMHAa
Harpy3Kku | Harpysku KU daxro-

gz F qZ Pio; 2 N;o; pa

IlepepesbiBaromue | 1

CUJIBI II

Hsrubaromme mo- | 11
MEHTHI B BEpTHU- II
KaJIbHOH INIOCKOCTH | |

Wsrubaromme mo- | 11

MEHTHI B rTOpu30H- | 11
TaAJILHOU IJIOCKOCTH | |

[Ipumeuanue. Ilpu pacuere Oanku Ha CTATUYECKOE HArpyXEHUE B TaOIHILY
3aHOCATCS MaKCUMAaJIbHBIE 3HAUEHWS CHJIOBBIX (PAaKTOpOB, a MpHU pacueTe Ha ycCTa-

JJOCTh MaKCUMaJIbHBIC 1 MUHUMAJIbHBIC 3HAYCHMU .

5.4. ITocmpoenue nunuil ea1uaAHUA

OnpenesieHue pacyeTHbIX YCWINHA B 0aJ1KaX MEeTO0M JIMHUH BJIUSTHUSA.

Pacuernbie ycunus B 6ankax 4acTo yJI0OHO ONMpenessiTh METOJAOM JTMHUI BIIU-
SHHSI. DTOT METOJ OCOOCHHO I1e71eCO00pa3eH MpU HAXOXKJIECHUN YCUINN B Oankax OT
JABUKYIIUXCSA CUCTEM T'Py30B, KOTOPbIE MOTYT 3aHUMAaTh pPa3UYHbIC MOJOKEHUS Ha
M3y4aeMoOil KOHCTPYKIIMH, HAIIpUMep, OT Beca TEJeKeEK, MepeMeIIaronuxcs no oar-
KaM KpaHa.

Meroa nuHUN BIAMSHUS TNPUHAT MPU pacdyeTe He TOJIbKO 0aloK, HO U (epm,
PaMHBIX KOHCTPYKITUI ¥ OCOOCHHO MPU pacdyeTe MOCTOB KPAHOBBIX U JAPYTHX WHKE-

HEPHBIX COOPYKECHUMU.
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JluHMs BAUSHUS BBIPAXKAET 3aBUCUMOCTh YCHIIUSA (WM AedopMaiiii) B KaKOM-
1100 3aJaHHOM CEYEHHUH OalKy WM JeMEHTe (epMbI OT IMOJIOKEHUS T'Py3a B HHX.
JIuHUYM BAMSHUSA B IPAKTHUECKUX pacueTax BCerna CTPOST OT OJHOIO Ipy3a, paBHOTO
€IMHUIIE, U M0CIIe 3TOr0 MOCTPOEHUS €€ HCIIONIb3YIOT JIsl ONIpeNleeHUsl yCUIui (nim
neopmanuii) B M3y4aeMOM CEYSHHH WJTH AJIEMEHTE MPH JII000M 33JaHHOM 3arpyxe-
HUH OT HECKOJIBKUX COCPEIOTOUYECHHBIX CHUJI MITH paclpeieTICHHbIX Harpy30K.

Meroavika NOCTpOEHUS JTUHUI BIMSHUS npuBeaeHa B [2, 7, 10]

5.5. IIpeosapumenvhslii 86100p mamepuana, 00NYCKAEMbIX HANPAIHCEHUT

U OCHOGBGHBIX pasmepoe 21a6HOU 0aKu mocma

5.5.1. Bvioop mamepuana memaniloKOHCMPYKUUU

Mapky wmatepuana sl M3TOTOBJICHUS METAUIOKOHCTPYKIIMI Ha3HAyaloT C
Y4E€TOM XapakTepa HarpyXeHusi KOHCTPYKIUU, CTETIEHH OTBETCTBEHHOCTH, YCIOBHUI
AKCIUTyaTallMi U TEXHOJOTUYECKUX CBOICTB CTaiu (B MEPBYIO OYEpPE/lb CBApUBAEMO-
CTH) COTJIaCHO HOPMATUBHBIM JJOKYMEHTaM, PErJaMEHTUPYIOIIUM TPOESKTUPOBAHUE U
M3TOTOBJICHUE CTPOUTENbHBIX KOHCTPYKIMU. [IpoeKTHUpOBaHUE CTaIbHBIX METAJLIO-
KOHCTPYKIUN OCYIIECTBIISIETCSI COTJIACHO CTPOUTENIbHBIM HOpMaM U fpaBuiiam [13].

Marepuarn, npuHSTBIN 17151 U3rOTOBJIEHUS OAJIKK JTOJKEH BXOAUTH B TIEPEUEHb Mate-
PHAJIOB TSI CBaPHBIX KOHCTPYKIIMH, pabOTaIOMIUX B 0CO00 TSHKENBIX YCIOBUSIX COTIIACHO
tabmuie 50 [13]. TlockobKy AKCIUTyaTaiys KpaHa OCYIIECTBIISICTCSI B 3aKPBITOM TIOMEIIIe-
HUH, TIPY BBIOOpE MaTepraia HeT HEOOXOIMMOCTH B Y4eTe KIMMATUUECKO 30HbI. Mapku
CTaJli COOTBETCTBYIOLIME KiaccaMm crpoutenbHor crami o ['OCT 27772 neobxomumo
BbIOMpATh 1o Tadmmte 51, 6 [13].

J171s1 M3roTOBJICHUSI METAIOKOHCTPYKITMHA PEKOMEH TyETCsI BRIOUPATh CTajlb Kjlacca
C255 1o I'OCT 27772 mapku 18cn o 'OCT 23570, nockoabKy OHa JOCTATOYHO JIEIIeBa

1 00J1aJIaeT XOPOIIIeH CBAPUBACMOCTEHIO.
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5.5.2. Bvioop pacuemnuix conpomuegnenuii (00nycKaemulx HAnpaxcenuil)

Pacuetnbie conpotusienus u3rudy Ry u casury Rg ompenensiroTcst corsacHo
nyHkTy 3 [13]. [Ipu 5TOoM 3HaueHMs MPEIESIOB MPOYHOCTH U TEKYUYECTH CTPOUTEIIb-
HBIX CTaJel B 3aBUCHMOCTH OT KJIacCa CTAJIM U TOJIIUHBI OMPENESIOTCS Mo TabauIe

51 [13]. KoaddunueHT ycnoBuii paboThl Y. HEOOXOAUMO IPUHUMATH paBHBIM 0,9.

5.5.3. Bvioop ocnoenvix pazmepos
OCHOBHBIMHU pa3MepaMH KPaHOBOTO MOCTa SIBIISIIOTCS IJIMHA MOCTa L U BBICOTA
riiaBHoi Oanku h. Benuuwnnaa L mana B 3aaHUM Ha KypCOBOM MPOEKT. BricoTy Oanku
onpenensieM o Gopmyne (1).

OOGBIYHO BBICOTA MOCTOBBIX OAJIOK KOPOOUATOIO CEUCHHS HAXOIUTCS:

h= [%%j (5.1)

Jlis yTOYHEHUS BBICOTHI UCHOJB3YIOT (HOPMYIy, MOJYUYEHHYIO W3 YCIOBHS
o0ecrniedueHus MPOYHOCTH OAJKK IPU HAUMEHBIIIEM BECE:
M,

h > ,
sylo]

(5.2)

rne M, — MaKCUMAaJIbHBIN pacUYeTHBIN M3TMOAIOIIM MOMEHT B BEPTHKAIBHOMN TIOC-

KOCTH;

[6] — momyckaeMble HANPSKEHUSI HAa PACTSHKEHHE (PACUETHOE COIPOTHUBIICHHE 110
npeaeny TeKy4eCcTH);

S — TOJIIIMHA BEPTUKAJILHBIX JIMCTOB.

TonmuHy CTEHKH NPEABAPUTEIBLHO MOKHO HA3HAYUTh: JJisI KPAHOB TIPY30-
noabeMHOCThIO 10 200 kH — 6 mwm, cBbiie 300 kH — 8 mm. TosmmrHa ropu3oHTab-
HBIX JINCTOB S, — MODKHA OBITH HE MeHee 6 MM. [Ipu HEOOXOTUMOCTH yBEITHYCHUS
MOMEHTa COTMPOTHUBJICHUSI CEYCHUS MPU TOCTOSHHON BBICOTE OAKH, MPEXIE BCETO,
YBEJIMYMBAIOT TOJIIIMHY TOPU30HTAJIBHBIX JINCTOB.

[IIuprHa rOpU30HTAILHBIX JHCTOB BHIOMPAETCS M3 YCIOBHUS OOCCIICUCHHS TO-

pHSOHTaHLHOﬁ KCECTKOCTHU:

B=("/..."1)h (5.3)
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Y U3 YCIIOBHS 00CECIICUCHUS IPOCTPAHCTBEHHOM KECTKOCTH

B =("4...'/50)L, (5.4)
IpHYEM 3Ta IMIMpUHA He JoJKHA ObITh MeHee 350 mwm. Illupuna Oanku Ha npoceet B'
J0JKHA OBITh MeHbIe BenuunHbl B Ha 40...50MMm. OnopHoe cedyeHue Oaiku 4,
paBHO MPUMEPHO IMOJIOBUHE BBICOTHI TJIaBHOM Oanku /. JITMHYy cKoca Ha KOHIIax Oall-

KM Ha3HayaroT pasHoii 0,1...0,2L.

5.5.4. Onpeoenenue ckpyuusawouiezo momenma

Om 20pU30HMANILHBIX UHEPUUOHHBIX HAZPY30K
[TocKOJIbKY TOpU30HTANIbHBIE WHEPLUHOHHBIC HArPY3KU MPHIOKEHBI SKCIEH-
TPUYHO OTHOCUTEIBHO LIEHTPA TSHKECTU OMOPHOTO CEYEHUsl, BO BCell Oanke mpu pas-
TOHE U TOPMO>KEHUU BO3HUKAET CKpyuuBaromuii MomeHT. CornacHo puc. 5.1 Benu-
YHHA CKPYYMBAIOIIEr0 MOMEHTA M,, ONpeAeseTcss Kak CyMMa CKPy4YUBAIOIIETO MO-

MEHTa OT pacIpeeIeHHON Harpy3Ku

L(h h
Mt =g, 2|20 55
Kp qF 2(2 2)’ ( )

A€ ¢r — rOpU30HTAJIbHAS PACHPCACIICHHAA HAI'PY3Ka U CKPYUIUBAOIICTO MOMCHTA OT

MOJIBMDKHOW Harpy3Ku

MY = (N NI )h2 , (5.6)

r T
rae N;', N;' — TOpu30OHTaJIbHAs HAarpy3Ka OT XOJOBBIX KOJIEC TEIEKKH.

5.6. IIposepka rsncecmxocmu 2nagnoil 6a1Ku mocma
Jomyctumbiii iporu® Oankyd B cepeauHe TposieTa OT JACHCTBHS CTaTHYECKH
IPUIOKEHHON MOABHKHOM HArpy3Kd HE JOJDKEH IPEBBIIATh BEIMYUHBL fron =
L/700.
[To nuHUSAM BIAMSHHUSI MOMEHTOB OIpEIeIseTCs BEIMYMHA MOMEHTA OT TEJICKKU
C TPY30M.
PacyetHbIil iporu® oT HanOOIBIIEr0 U3TUOAIOIIIETO MOMEHTA B CEpEANHE TPO-

JIeTa OIpCACIACTCA BBIPAKCHUCM!
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Myl 57
fDAN IOEJX SfAH b ( )

rae E — Moaysib yOpyrocTv NepBoro poja;
J, — HanOOJIbIIUNA TJIaBHBIA MOMEHT MHEPIIUU CEUCHUS,
M cryr — BeTUIMHA HAMOOJBITIETO U3TMOAIONMIET0 MOMEHTA OT TEJICKKHU C TPY30M
paBnas (Pr.+ Q) (oni + p ¢n).
B cnyudae HeBbinoaHeHUs yclioBHS (5.7) HEOOXOAMMO U3MEHUTH Pa3MeEphI ce-
YEHUS TJIABHOUM OajKku B CTOPOHY YBEIMYEHUS MOMEHTA MHEPIUU CEYEHUS OTHOCHU-

TCJIBHO OCH X.

5.7. Ilpoeepka npounocmu 21a6noll 6a1Ku mocma
[Tpu npoBepke NMpovyHOCTH B cepeanHe mpodeta 0anku (ceuenue I1I) yunteisa-
IOTCSI TOJIBKO HOPMaJIbHBIC HAMPSKEHUS OT U3THOAOIIMX MOMEHTOB BEPTUKATHHOU H
TOPU30HTAIBHOM IIOCKOCTH. PacnpenesieHre HOpMaJbHBIX HANPSHKEHUN OINpeaess-
eTcst o popmyIiam:

M; - M.
70- =
7Y ») 7

x y

X. (5.8)

o’ (y) =

MakcuManbHOTO 3Ha4Y€HUsT HOPMAaJIbHBIE HAIPSHKEHHUS OT M3THOAIOIIero MO-
MEHTa JIOCTUTAIOT Ha HAWOOJBINEM YAUICHHH OT HEUTpasbHOW nuHuu. Hambonee
yaaJIeHa OT OCEH X-X U Y-y TOYKa ¢ KoopJauHaTamMu B/2 u h/2 nmpudem HallpaBlICHHUE e
M ¢ B OTOM TOUYKE COBMAJAET, MIOATOMY YCJIOBUE MPOYHOCTH [JI1 JAHHOI'O CEUYECHUS
BBITJISIIUT CIAEAYIOIINM 00pa3oM:

o My h_ M, o _M;B_M;
MAX g oo T

x y

H r
Ocyum = Opax T 0wy SR, -7c - (5.9)

B yerBeptu nponera Oanku (ceuenue II) kpome HOpMaIbHBIX HANPSHKEHUNA OT
BEPTUKAIBHOTO M TOPU30HTAIBHOTO M3rHOAIOIUX MOMEHTOB UMEIOTCSl KacaTellbHbIe
HaIpsDKEHUsl OT mepepes3arolleil cuibl. Pacdyer B 3ToM cilyyae BeAeTcs IO SKBHBa-
JIEHTHBIM HANPSKEHUAM B MECTE MPUBAPKH FOPU3OHTAIBHBIX JINCTOB K CTEHKaM.

HopManbHble HanpsKeHUsT OT M3rMOArOIIMX MOMEHTOB B BEPTUKAJIBHOM U Io-
PU3OHTAIBHOM TIOCKOCTAX onpenenstores no dhopmyse (5.8) Ajis COOTBETCTBYIOIIUX

KOOpAWHAT X U ).
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Pacnpenenenune xkacaTenbHbIX HANPsDKEHUM OT IEPEPE3bIBAIOIIEH CHIIBI BJIOJIb
OCH )-y OIIpeNeNAIoTcs 1o (hopMyJIe:

05,(») (5.10)
J.s(»)’

T,(¥) =
rae O — HauOoJbIas nomnepeyHast cusia Oanku;
Sy(y) — cTaTH4ecKuil MOMEHT YaCTHU CEUEHUSI HaXOJALIEICs BbIllIe KOOPAUHATHI )
OTHOCHUTEJILHO LIEHTPA TAKECTU OaANKH;
§(y) — ToNmuHA 0ATKU B MECTE C KOOPJIUHATOM .
Jljig MecTa puBapKu TOPU3OHTAIBHBIX JIUCTOB K CTEHKaM S, Oy/leT paBeH cTa-
TUYECKOMY MOMEHTY IOJIKH, a8 = 2 Sg

KacarenpHble HAIIPSHKEHUS OT CKPYYMBAIOIIETO MOMEHTA:

M (5.11)
“  2Fs,;’

rae I — miomaaps npsiMoyrojibHUKa, OFPaHUYEeHHAs: OCSIMA CUMMETPHUM CTEHOK U T0-
SICHBIX JIUCTOB.
[IpoBepka Ha MPOYHOCTH 3aKIIOYAETCS B CPABHEHUHM PabOUYMX HANpPsLDKEHHM ¢

pacYeTHBIMHA CONPOTUBIICHUAMH (JOMYCKAEMbIMHU HANPSKEHUSMM ):

MZ R ]‘42~ ' N N
aBZJB(g_&Ij’ UA:JA(%+5BJ’ O xoii ZUA"’GASR}VC;

x y

Tevr =T T SRYVCS

Oorp = \/GZ‘YMM + 3TéYMM < 1a3Ry7C~ (5 12)

B omopHoM ceuennu (cedeHue ) pacCUMTHIBAIOTCS KacaTelbHbIC HAMPSDKEHUS B
CEUCHUH COOTBETCTBYIOIEM HEHUTpaibHOW och Oanku. KacarenbHble HAMpsDKEHHS OT
Mepepe3bIBAIOIIEH CHIIBI BIOJIb OCH omnpenessitores mo Gopmyse (5.10) Jlns ocu cum-
MeTpun Sy OyZeT paBeH CTaTUYECKOMY MOMEHTY ITOJIOBHHBI ceueHwms, a s = 2sg. Kaca-
TEJbHBIC HAMPSHKEHUS OT M3THOAIOIEro MOMEHTa ompeaenstoTcst mo dopmyne (5.11).

YcaoBue IMPOYHOCTH B 3TOM CJIY4acC BLIIJIAANUT CIICAYIOIIHUM O6p330MZ

Teymm = Tot Ty SRyYc. (6.13)
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OTkoHEeHue pabounX HAMPSHKEHUH OT AOMycKaeMbIX B popmynax (5.9), (5.12)
1 (5.13) HEe TOKHO cOCTaBIAThH Oomee = 5%, B MHOM cilydae cedeHue OaJIKu N3MEHSI-

€TCsl B HY’)KHYIO CTOPOHY, JINOO MOKET OBITh BbIOpaHa JIpyrasi MapKa CTaju.

5.8. Ilpoeepka mecmmuoii ycmoiiuugocmu cmeHoK

B cxkaThix moscax moTepsi YCTOWYMBOCTU TPOUCXOIUT, KOT/Ia HaIpPsDKCHUS
CKaTHS TIPEBBIIAIOT KPUTHYECKHUE 3HaUYCHUS. J[J11 TOBBIIEHUS MECTHOW yCTOWYINBO-
CTH BEpPTUKAJIBHOTO JIMCTA, yCTaHAaBIUBaIOT pebOpa >kecTkocTH. [locTaHoBKa BepTH-
KaJIbHBIX W TOPU30HTAIBHBIX pedep KECTKOCTH Heobxoauma, eciu h/sp > 160. B
ciydae ecnu 80 < h/sp < 160 ycTaHAaBIUBAIOTCS TOJIBKO BEPTHKAILHBIC peOpa KecCT-
KOCTH, 1IpH //sp < 80 ycTaHaBIMBaTh pedpa )KECTKOCTH HE HYKHO.

Tommuny pedpa npuHUMAIOT sp > 3 MM + h/450. PaccTostHre mexay pedpamu
KECTKOCTH JIOJDKHO COCTaBJIATh He MeHee 1,2/4. PaccrosiHue oT BEpXHETro rOpU30H-
TaJIBHOTO JIUCTA IO MECTa MPUBAPKH TOPU30HTATBHOTO pedpa KeCTKOCTH JIOJDKHO CO-

ctaBisth (/a... /s)h.

5.9. IlIpoekmupoeanue ceapuvix coeOuHeHui

B xoze BbINOJHEHHUS KYpCOBOTO MPOEKTa HEOOXOAMMO BBIOPATH CIOCOOBI
CBapKH, TUIIbI CBAPHbBIX COCIUHEHUMN, BCIOMOraTeIbHbIE MaTepUajbl U METO/Ibl KOH-
TPOJISl KaUeCTBa CBAPKH.

[TosicHbie 1mIBBI HanOOJIeEe pallMOHAIBLHO CBAPUBAThH CBAPKOM MO ciioeM ¢uiroca,
JUTSI CBAPKU CTHIKOBBIX IIIBOB MOJKET OBITh HMCIOJB30BaHA PyYHAs AYroBasi CBAPKH
MOKPBITHIMU 3JIeKTposiaMu. [Ipy MpOeKTUPOBaHUH CBAPHBIX COCIMHEHHI HEOOXOIH-
MO YYHUTHIBaTh TpeOOBaHMs MyHKTOB 12.6...12.13 [13]. ®opMy pa3nesnku KpOMOK U
pasmepsl 31eMeHTOB 1mBa HeoOoxoaumo npuHuMarhk no 'OCT 5264, TOCT 8713 u
I'OCT 14771. BcnomorarenbHble MaTepHalibl BIOHUparoTcs mo tabauie 55 [13].

CTBIKOBBIE CBapHbIE COEIUHEHUS HEOOXOJUMO MPOEKTUPOBATH TaK, YTOOBI
o0ecreunTh PaBHYI MPOYHOCTHh COSAMHEHUN M OCHOBHOTO MeTayia — 00ECTIeUnTh
MOJIHBIN TIPOBAp MO AJIMHE U TOJIIMHE, BEIOPATh COOTBETCTBYIOIINE CBAPOYHBIE Ma-

TepHUabl, 3aJ0KUTh B KOHCTPYKTOPCKYIO JOKYMEHTAIMIO MCIOJIb30BAaHUE HEpas3py-
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IIAIONUX METOJOB KOHTPOJS CBapHBIX MBOB. [Ipu coOmtomeHnn MepedrcIIeHHbBIX
TpeOOBaHMI1 CBAPHBIC COSAMHEHUSI CTPOUTETHHBIX CTAJICH HE HYXKIAaIOTCS B JJOTIOJTHU-
TEJILHOM pacueTe Ha MPOYHOCTh.

[Ipu mpoekTHpOBaHUU TMOSCHBIX IIBOB HEOOXOIUMO PACCUMTATh MUHUMAIIb-
HYIO BEJIMUYMHY KaTeTa k yrjioBoro mBa. Pacuer nmpoBoauTcs Ha cpe3 Mo JABYM cede-
HUSIM — 110 METaJUTy IIBa U TI0 METAJLTy TpaHUIlbI CIiIaBlieHus. Jlomyckaemble HaIpsi-
KEHHs Ha Cpe3 JUI CBapHBIX IBOB Ry U MeTajlla IPaHULBI CILUIABICHUS Ry, BBIOH-
paroTcs coryiacHo tadmute 3 [13].

[TosicHbI€ HIBBI SBISIOTCS CBSA3YIOIIMMU U BOCIIPUHUMAIOT CPE3AIOIINE YCHUIIHSL.

Cpe3aroryie  ycwinsi, TPUXOISIIAECS HA €IWHUILY JUTHHBI I11BA, OMPEIEISIOTCS TIO0
bopmyiie

7= (5.14)

rac Q — [IepPCPEC3bIBaIOIIAs CHUJIA, ,IICI\/’ICTBYIOHIEUI B OIIOPHOM CCUYCHHU,
Sx — cTaTUYECKHE MOMEHT MOsIca OTHOCUTEIIFHO OCH X,
-]x — MOMCHT MHCPIHMHU OIIOPHOI'0 CCYHCHUA OTHOCUTCIBHO OCH X.

Ycnosue IMPOYHOCTH MMOACHOTO HIBA OIMPCACTIAIOTCA BBIPAKCHUCM:

< sz}/wz}/C’ (5'15)

<R ¥V Vo, T, =——
w ¥ wr¥esTz 28k

=5 Bk
7

rae By 1 B, — Ko3QpPUIHEHTHI NPONOPIHOHATBHOCTH MEXKIY PAaCYETHOM INUPUHOM
IIBa U BEJIMYMHOMN KareTa, KOTOpble He00X0auMo npuHuMaTh paBHbiMu 0,7 u 1,0 co-

OTBETCTBEHHO;
Yws M Yy — KOOQPHUIUEHTHI YCIOBUH paOOTHI IIBA, KOTOPbIE NPMHUMATh PaBHbI-

mu 0,85.

PacdyeTHy10 MUHUMAaJIbHYIO BEJIMUYMHY KaTeTa HaXOoAAT U3 HepaBeHcTBa (5.15),
B Cllyyae €CJHM OHa OKa3aJach MEHbIIE MUHHUMAJIbHO JOMYCTUMOM B CTPOUTEIHHBIX

HOpMax M CTaHdapTax, TO HCO6XO,Z[I/IMO BI)I6paTI> MHWHHUMAJIbHOC 3HAYCHHUC, IIPCAII-

ChIBAEMOE HOPMATUBHOU TOKYMEHTALIUEH.
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CaapHble 1IBBI y3J1a CONPSHKEHUS T1aBHOM M KOHLIEBOW OAlIKM pacCUMTHIBAIOTCS Ha
BocrpusTHe cuitbl P = 1,2 O pyc. DTa cuna nepenaercs ayMs meamu. TpeGyemast JumiHa

IIBOB OMpeensieTcs 1o (popmysie

P
l,=—. 5.16
" Tr (5.16)

['maBHbIE OanKy onMparoTcs Ha KOHIEBbIe Oanku. Pacuér koHIeBoil Oanku npu-

BEJIEH B pazzene 7.
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6. METOAUKA IMTPOEKTUPOBAHUA METAJIVIOKOHCTPYKIIUHN
MOCTA KPAHA PEHIETYATOI'O TUIIA

3aHaHI/Ie. Paccunrtath u CIIPOCKTUPOBATbL MCTAJNIOKOHCTPYKIMIKO MOCTOBOT'O

KpaHa ¢ OajkamMu pemeéTyaToro TUIIA.

6.1. ITopsook eévinonnenusn Kypcoeoz2o npoekma
C MOCOM KPAHA peuiémuamozo muna

KypcoBoli IpoeKT peKOMEHYETCS BBIIIOIHATD B TAKOM ITOCIEA0BATEILHOCTH:

* OIIPEAEIIUTH PACUETHBIEC HATPY3KHU;

* [IOCTPOUTH JUHUM BIUSHUSA U OIPENEIUTh BHYTPEHHUE CHIIOBBIE (DAKTOPHI B
IIATH CEYEHUSX, ITPOJIETA;

* IPEBAPUTEIBHO BHIOPATh MaTEpPHUAJl C YUETOM €0 CBAPUBAEMOCTH, JIOITYCKa-
eMble HamnpspKeHHs (pacueTHbIE CONMPOTHUBIICHHS) U OCHOBHBIE pa3Mepbl KOHCTPYK-
1IN,

* POU3BECTH MPOBEPKY HA MPOYHOCTh U KECTKOCTH;

* IPU HEOOXOAUMOCTH CKOPPEKTUPOBATH pa3Mepbl CEUYCHUM MM U3MEHUTh Ma-
TepHUaJl METAJIUIOKOHCTPYKIINU;

* CIIPOEKTUPOBATH U MPOBEPUTH MPOYHOCTH Y3JIOB CBAPHBIX COEAMHEHUIA;

* CIIPOEKTHPOBATH U MIPOBEPUTH HA MPOYHOCTh KOHIEBYIO OaJIKy MOCTa;

* pa3palboTaTh YEPTEKU METAIUIOKOHCTPYKIMU U O(POPMUTH MOSICHUTEIBHYIO

3aMUCKY.

6.2. Ocnoenble pazmepvt KpaHoBvbIX MOCHI08 peuiemyamozo muna.
Beprukanbaas gepma 1 (puc. 7.1), BocnmpuHHMArOIIas 4epe3 PeibChl OCHOB-
HYIO Harpy3Ky OT Beca TEJIeKKH C TPy30M HaszbIBaeTcs riiaBHOU depmoit. [Tpu 601b-
IO TPy30MOABEMHOCTH KpaHa riaBHas (epMa 3aMeHsieTCs OajaKod JBYTaBpOBOTO
npoduisa. IlapannenbHo raaBHBIM (pepMaM pacmoyararoTCs BEPTHKAIbHBIE (hEepMBI
KecTKocTH 2. depma )KECTKOCTH COCIUHSETCS C TJIaBHOM JBYMSI TOPU30HTAIbHBIMU

depmamu cBsizerr 3. Bepxuss ¢depma cBs3eil BOCHPUHUMAET TOPU3OHTAJIbHBIC
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Harpy3Ky, BO3HHUKAIOIIME IpU

TOPMOXKXEHUU KpaHa. HuxHsAs

(depMa cBsi3eil 1 paMHBbIE PaCKO-

cel 4 CIyKaT i1 TOpUIaHNA

XKECTKOCTHU HpOCTpaHCTBCHHOﬁ

L

e ="

- KOHCTpYKIIMM MocTa. ['naBHas

Puc. 6.1.. Cxema METaJUIOKOHCTPYKLIUU MOCTa pelIETYa-
TOTO THIIA: (bepMa u (I)epMa KECTKOCTH

1 — rnaBHas ¢epma (1au O6anKa ABYTAaBPOBOTO MPODUIIS);
2 — depma xéctroctu; 3 — depma cBsa3el; 4 — pamMHbIC

packochl; 5 — KoHIeBas banka. 5, B KOTOpBIX pPACHOJIAraroTCs

KpPCIIATCA K KOHICBBIM OankaM

XOJIOBBIE KOJIeca KpaHa.

Wcxoas w3 OmbITa SKCIUTyaTallil KPAaHOBBIX MOCTOB M3 HU3KOYTJICPOAMCTHIX
cTasiel, BbicoTa riaBHoi ¢epmbl H (puc. 6.1) Ha3HauaeTcsl B 3aBUCUMOCTH OT JJIUHBI
npoJieta mo Gpopmyse

H=(1/10...1/16)L. (6.1)

Jlyst kpaHa ¢ TIaBHBIMHU OaJIkaMu JIBYTaBPOBOTO TIpoduiis v hepMaMu >KeCTKO-
CTH, BBICOTA TJIaBHOW OajKku omnpeiensieTcsl U3 JIByX YCJIOBHM: K€CTKOCTH U MHHH-
MasibHOTO Beca [1,8,9].

BricoTa 0anku U3 yciaoBusl KECTKOCTH paBHA

[o],L

T 6E(fy /L)’ (62)

rae [a]p — JIOTyCKaeMble HaMpsDKeHUs JUIsl MaTepraia Oaiku;

E — Mopnyne ynpyroctu marepuana;
F /L — HOpMa 5X€CTKOCTH JUIs Oasiku, mpuHUMaeTcs B ripeaenax 1/600...1/700.
®opmyina (6.2) cnpaBeasivBa sl pacueta 0a0OK W3 HU3KOYTIEPOIUCTHIX CTa-
JEN.

Bricora 6anku u3 YyCJI10BUA MUHHUMAJIBHOT'O BE€Ca

rjae S, — TONIIUHA BEPTUKAIBHOTO JINCTA, MPUHUMAETCS B Ipefeiax S...12 mm.

M — m3rubaromuii MOMEHT B OMACHOM CEYCHHH OaKh MOXET OBITh MPHUHST B
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NepBOM MPHUOIMKEHUN PAaBHBIM
m=2 (6.4)

rae Q — rpy30mobeMHOCTh KpaHa.

B kauecTBe BBICOTHI OaJIKM MPUHUMAIOT HAHOOJBIIYIO U3 BBIYUCIECHHBIX MO (op-
Myiam (6.2) u (6.3).

JlnuHa MaHenu BepPTUKAIBHBIX (epM OOBIYHO TpUHUMAETCs paBHOU 1/12L,
HkHEN Gepmbl cBszeit — 1/6L [1, 2, 10]. JInuny ckoca Ha KoHIIax (hepM NPUHUMAIOT
B npenenax (0,1...0,2)L.

MunumanbsHas 0a3a kpana By (puc. 6.1) BeiOupaeTcss U3 ycaoBUsS OTCYTCTBHS

MEPEKOCOB MOCTA TIpH ero nepensmwkennn. OosraHo B > (1/7...1/5)L [2]. Ilpm Tsxke-

JoM pexume paboTel kpana B, > 1/5 L.
6.3. Onpeoenenue pacuemnvix Hazpy30K

6.3.1. Onpeoenenue pacuemnvix Hazpy3oK Ha 2nasHyI0 hepmy.

Jlns ompeneneHus pacyeTHBIX HArpy30K HAaXOAUTCS Macca OCHOBHBIX Y3JI0B
kpaHa. OHa ompenesnsieTcs OPUEHTUPOBOYHO, UCXOMSl U3 OIbITa MPOSKTUPOBAHUS U
AKCIUTyaTallMi MOCTOBBIX KpaHOB. [[J1s1 KpaHOBBIX MOCTOB PELIETYATON KOHCTPYKIIUU
OOBIYHO TPUHUMAIOTCSL:

Macca rinaBHOU GepMbl

m,,, =100(L—5)+700 [ke], (6.5)
rae Q - rpy30n0AbEeMHOCTh KpaHa B TOHHAX.

Macca (hepMbI )KeCTKOCTH

Mp.ye. = 0,5 Mo gp- (66)

Macca ropu3oHTanbHON (epMbl CBS3eH

m,, =1/3m, . (6.7)

Macca oHOM TJIOMIAAKU C HACTUIIOM M1, IpuHuMaercs B npenenax 1400...1800
KT, Macca TPOJIJIEEB /., =~ 1000 KT, Macca kaOUHEI ¢ 31IEKTpooOopynoBaHueM m, = 2000

Kr. LleHTp TshkecT KaOMHBI OOBIYHO pAacIojiaraeTcsi Ha PAcCTOSHUM 2,5 M OT OMOPBI
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KpaHa. Macca MmexaHu3ma nepeiBIKeHUs m,,., coctapisieT 1000...2000 kr.

Macca Tenexku my onpeaensieTcsa u3 HomorpaMmmsl (puc. 5.4).

PacuerHble Harpy3ku Ha TJIaBHYIO (EpMy OMNPENESIOTCS IO CIEeIyIoUUM
dbopmynam.

1. IlocTostHHas pacnpeneneHHas Harpy3ka, H/m

m, , +m, . +05m,
q =98k, —* ‘Z’L -, (6.8)

rae k, = 1,1 koadduiuent, 3aBUCSIINN OT CKOPOCTH MEepeaBHUKEHNS KpaHa [1].
2. ITocTostHHAs cOCpeOTOUECHHAsI HArpy3Ka cO CTOPOHBI MEXaHU3Ma NEPEABU-
kenus, H:

OT MacChl MEXaHHU3Ma MEPEIBIKCHUS
m
P, =98k, =2, (6.9)

OT MacChl KAOUHBI

P =98k, ”; . (6.10)

3. IlonBu>xHBIE HATPY3KHU OT XOJOBBIX KOJIeC Telexku, H
N, =N, =9,8(0,25m; )+ 0,250k, , (6.11)
rie kg - kK03 GUIUEHT, yYUTHIBAIOIIUN BIUSHUE CUIIBI HHEPLIMU TIPHU MTObEME U
omyckanuu rpy3a. [Ipunumaercs paBusiM 1,2 11 cpennero pexkuma padots [1, 10].

4. PacripeneneHHasi ropu30HTaIbHASA HHEPLIMOHHAS Harpy3ka, H/m

q. =0,1lq (6.12)
ex My MM B, Pres TJ€ g - TOCTOSIHHASA paclpeaeiICHHas
18R g
Harpy3ka, Beraucisiemas 1o gpopmyse (6.8).
: ol N 5. CocpenoToyeHHasi TOPU30HTAIbHAS
fu o
cL2se | MHEPUHUOHHAA Harpy3ka, H:
Puc.6.2. PacuerHas cxema riiaBHOM OT MacCChl MEXaHN3Ma NCPECABHKCHUS

0
hepmbi (bamkn) P = O,IPMex;

OT MacChl KAOMHBI
P..=0,1P,.
6. [TonepeuHbie MOABMKHBIE TOPU30HTABHBIE HHEPIITMOHHBIE HATPY3KH OT XO-
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JIOBBIX KOJIieC Tellexkku, H
N, =N, = 0,98(%+%) (6.13)

PacueTHbiCc Harpy3kKku HUCIOJIB3YIOTCA AJId COCTABJIICHUS PACUCTHBIX CXEM IJIaB-

HOM (pepmbl (6anikn) U GpepMmsbl cBsizelt (puc.7.2 u 7.4)

6.3.2. Onpeoenenue pacuemnvix Hazpy3oK
HA 6ePMUKATLHYI0 6CHOMO2AMENIbHYIO (hepmy

P ‘ P, P 1. IlocTosaHHas pacnpene-

9 JICHHAA HAPY3KA, H/m

Mg + My +0,5m;,

9. =9.8k, 7 (6.14)

2. IlocTositHHAst cOCpenoTo-

YUCHHAA HAI'PY3Ka OT MCXaHHU3Ma

v nepeasuxenus, H
Puc. 6.3. PacueTHas cxema BcrioMoraTesbHON (hepMbl

KECTKOCTH P, =98k, % (6.15)

3. [locTostHHAs cocpeoTOYeHHAas! Harpy3ka oT kabunbl, H

P =98k ”; . (6.16)

4. T'opu3oHTaNIbHASI pacipeieieHHas Harpy3ka oT cOOCTBEHHOM Macchl (hepMmbl, H/m

9osp = 0,1(]8(1) (617)

5. CocpenoToueHHAasi TOPU30HTAIbHASL MHEPIIMOHHASI HArpy3Ka OT MEXaHu3Ma Iie-
peaBwxenust: P, = 0,1P,,,; oT kabunsl P, , = 0,1P,.

C wucnonp30BaHUEM pacdyeToB II0

!P“'Q ‘M.=,{PS’ p“ p‘.' |
: CELTATTTTTT -2, (dopmynam (6.14, 6.15, 6.16) cocrtaBmus-
: ' | €TCSl pacyeTHas CXeMa BCIIOMOTaTellb-
PARTEINIIARRERE! H”l L g‘c.,. HOM (epMbl xKecTkocTH (puc. 6.3), a ¢
ex , : p‘i 'P,"‘

MCIIOJIb30BaHUEM pacueToB Mo (GopMy-
Puc. 6.4. PacueTHast cxema ropu3oHTanbHON
(bepMbI csizei nam (6.12, 6.13, 6.17) cxema ropuson-

TalbHOU (pepmbI cBsizeit (puc.6.4).
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6.4. Pacuem MEMAIIOKOHRCMPYKYUU Mocma Kpana peuiemuanozo muna

6.4.1. Onpeoenenue ycunuii 8 cmepicHaAX 21aeHOU (hepmol

Yceunust B cTepKHAX (epM KPaHOBBIX MOCTOB OIPEACISIECTCS C TTOMOIIBIO JIN-
HUHN BIUSIHUS. BBUY cUMMeTpuu riaaBHON (hepMbl OTHOCUTEIBLHO BEPTUKAIBLHON OCH
JIMHUM BIIUSTHUSL OTPOSITCS JJIsI CTEPIKHEH TOM MOJOBUHBI (pepMbl, HA KOTOPOU pacro-
naraercsi kabuna ympasieHus (puc. 6.5). Meroauka MOCTPOCHUS JTUHUN BIUSTHUS
npuseneHa B [2, 7, 10].

VYceunust B CTEPIKHIX ONPENeNsItoTcs mo hopmyie

N:ZPiyi+zqiwi (618)
rae P; — Benn4nHa i-TOW COCPEAOTOUYECHHON CHJIBI;
¢; — BEIMYMHA [-TOW paclpeieICHHON Harpy3KH;
V; — OpAMHATa JIMHUM BIUSHUS, MOCTPOECHHOMN Il TAHHOTO CTEP KHS, MOJ| I-TOM
paccpenoTOUYECHHOM CHJION;
® — MUIOWAAb JIMHUU BIUSHHS [TAHHOTO CTEP)KHS MOJ i-TOM paclpeleseHHON
Harpy3Kou.

[TonBukHas Harpy3Ka OT TEJIEKKHU C ITPYy30M PacCMaTpPUBAETCS KaK JBE COCpe-
JOTOYEHHBIE CHJIBI. Y CHJIME OT HUX B KaXJIOM CTep)KHE ompenensiercs kak Ni(y, +
y3) (puc. 6.5), rae (y; + y3) — MakcumaiabHasg CyMMa OpJWHAT, COOTBETCTBYIOIIAs
HanOoJiee HEOIArOMPHUATHOMY MOJIOKEHUIO TEJIEKKH ISl TAHHOTO CTepXHs. Pe3yinb-
TaThl PACUETOB CBOJATCS B TaOmuIly 6.1.

Tabmura 6.1

OnpeneneHue yCUIMi B CTEPXKHIX PepMbl

['pymma anemen- | O0o03HaAUEHUE DJIe-
Py ®; |qio| Y | Y2 | Y3 | Ve | yi |2Pyi| N

TOB MEHTOB
1'2
Packochl '
3'4

Bepxnaui nosic

Hwxanit nosic

Croiiku
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6.4.2. Iloooop ceuenuil 3nemenmos 21asHoil hepmol.

CrepxHU THaBHOW (hepMbl HCHBITHIBAIOT NEPEMEHHYIO HArpy3Ky — BO3JCH-

(3-3")

|
l .

pmx . M ”! : P,. pmex
OO s T O I T R L T p
1 7aNE N TANE B TANE: I
’l
7 5 '
Y, (2-3)(3-4) \ Y Gt Y5
=) , BepxHuu
, _ i PnoAC .
Y, (4-5)(5-6) : ' Y Y Y, -95N
§ (60078 g4 ly, Y Y
) ) ‘ ; T = =~ — ]
49 %4 _|
g {(-3%) ] S _ .
' N " @ '  HumHaU
i - ‘ | noa¢
e A
1 .. :
L 4 -2 %Y %Y%
— | T ' Pacwocw
. ) ‘Y2 D
.y, (2-31 L_zi ~ o
e N [N\ _*
{1-7'} o
cmounxu

Puc. 6.5. Jluauu BIusHUS 1)1 pacdyeTa riiaBHON (hepMbl

CTBUE IMEPEMEIICHUS TEIEKKH C
rpy3om. Iloatomy nomyckaemsle
HaNPSDKEHUs 1711 OCHOBHOI'O Me-
TaJjla B 30HE CBapHBIX COEJMHE-

HUU CHUKAFOTCH:

[c]=7[c],, (6.19)
rjae vy - KoophUIueHT CHUKEHUS
JOTMYCKAaeMBIX HAMPSHKCHUH, €c-

JA  HauOOJIBIINE HaIpsKCHU S

MUKJIA paCTATUBarOIme

c

(6.20)

7:a—br

Eciu HanOOJIbIIINE

- HaIPSDKEHUs C)KUMAIOINE, TO

(6.21)

min

rIe

XapaKTepu-

max

CTHKaA [UKJIa HAI'PYKCHUA,

Nmax — MaKCHUMaJIbHOE 110 a0COIIOTHOM BEIUYHMHE YCHUIIMEC B CTPECIKHE, OIIPCAcC-

JIICMOC 110 JIMHUAM BJIIUAHUA IIPU HauoOosee He6HaFOHpI/I$[THOM ITOJOXCHHNHN TCIICKKH,

N pin — TIPY 3HAKOTIOCTOSIHHOM IUKJIE HArpyXeHusi (CTEp>KHU IMOSICOB, CTOUKH)

9TO HAMMCHBIICC YCUIINEC, OIIPCACIILICMOC IIPHU HanooIce 6HaFOHpI/I}ITHOM ITOJIOKCHHUN

TEJIEKKH, COOTBETCTBYIOIIEE YCIOBUIO (Y, — ¥3) — Min; MpY 3HAKOIIEPEMEHHOM ITUKJIE

(packochbl) 3TO HaUOOJBIIEE YCUITUE TPOTUBOIIOIOKHOTO YCUITUIO N, 3HAKA;

a, b, ¢ — xoappunnenTsl, 3aBucsAe OT IPPEKTUBHOTO KO3 PUIIMEHTa KOH-

LEHTPAaLKU HaIlPsHKEHUH, MapKU CTalU U YUCIIa [UKIOB HarpyxeHus. Koagpunuen-

THI OTIPEACIIAIOTCS 1o Tabaumam [5, c. 153].

IIpu pacuere depM 3HaUeHHs y U Y[G], ONpeNENAIOTCA A1 KaXKI0I0 CTEPKHS.
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CTepkHU BEpPXHEro Mosica INIaBHOM ()epMbl — UCIIBITHIBAIOT JECWCTBHUE M3THOA-
IOILIET0 MOMEHTA OT TEJEXKKU C Ipy30M. [[aHENbHBIE MOMEHT OT KOJeca TEJIEKKH
OMpeeNsieTCs] B BEPTUKAIBHON U TOPU30HTAIBHOMN MIIOCKOCTSIX MO (hopMyiam

Nd v = Nid

s 2 6

: (6.22)

rae N; u Nj,— yCWIne OT KoJieca TEJIEKKU B BEPTUKAIBHON U TOPU30HTAIIBHOM TIJ10C-
KOCTSIX;
d — yIMHA TIaHeIIH.
Ceuenue 1osicoB moadupaercs mo Haubosee Harpy>KeHHOMY cTep)kHio. CHaua-
Ja ompezensieTcs Tpedyemast TUIonaab CEUCHHSI 1 KOMITOHYETCS CEUCHHE:

F=—N (6.23)

¢.lo],’
rae N - MaKCUMQJIbHOE YCUJIME B TIOSICE;
@Om - KOOPOUIIUEHT CHIKEHUS TOMyCKAeMbIX HaNpPsDKCHHUM, PEKOMEHIYEeTCS 3a/1a-
BaThCa UM B nipenenax 0,5...0,6.
JIns CKOMIOHOBAHHOTO CEYEHUs ONPEAENSIOT IUIOAAb [, MOMEHTBI COMIpPO-
TUBNEeHUsA W, u W, MOMEHT uHepuuu J,,.
HanpspkeHust B mosice OT NMPOAOJbHONW CHJIBI M U3TMOAIOIIUX MOMEHTOB CO-

CTaBJIAIOT

oc=————-— = < ylo],. (6.24)

[TpoBepka ycTONUYMBOCTH MOsICa TPOU3BOIAUTCS 1O hopMyJie

N

:—F.(D.C < y[a]P (625)

O

rae ¢ KoddpuimeHT npoaoIbHOT0 3rnba, onpenesieMslil mo Tadaumnam [3,4,7] B 3a-

BUCHUMOCTH OT THOKOCTH A

<[] (6.26)

/J ,
rae r = 7} - paAnyC MHEPLHNU CCUCHMUS;

[A] = 120 — nomyckaemas Jijisi CKaTOro Mosica THOKOCTh;

C — xoaddunment, onpenensieMblit mo Gopmyse
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c-_P_ (6.27)

1+am

o, MF o
rae m=——=—— — OTHOCHUTCJIbHbIN SKCHCHTPUCHUTCT,
On

o 1 f - koadpuimenTsl, onpeaensieMble mo Tabaumam [7, ¢.360; 9, ¢.236] B 3aBu-
CUMOCTH OT THUTIA CCUCHHSI.

[IpoBepka yCTOMYMBOCTH B TJIOCKOCTH U3TM0a MPOU3BOJIUTCSA 10 hopMyIie

N

o

e ¢,, — Ko3hPUIMeHT, 3aBUCSIINI OT pousBeaeHus my [9, c.235];
M — OTHOCUTEJIbHBIN YKCIICHTPUCHUTET;
n=1,45-0,0031 - ko3 durueHT.
B pesynbrare mpoBepok no ¢gopmynam (6.24, 6.25 u 6.28) xotsa Obl o1HA U3
BEJIMYUH G JI0JbKHA nonagaTth B untepnai (0,95% ...1,05 %)y[o]p.
[TonGop ceveHuii CxKATHIX PACKOCOB M CTOEK MPOU3BOIUTCS METOIOM TOCIEIO0-
BarenpHOTO TpubmmxeHus [7]. 3agaBascy kodddurnuentom ¢ = 0,6...0,7, onpene-

JSOT TpEOYEMYIO IJIOIIA/Ib CEYEHUSI CTEPKHS

(6.29)

rae N — yCcuime B CTEpIKHE.
[Io F7p KOMIIOHYETCSI CEUEHUE U ONPEAEISIETCS HA YCTOMYMBOCTD U HA JIOITYC-

KaeMyro ru0KocTh 1o ¢popmynam (6.30, 6.31).

N
o= 25 fo], (6.30)

TJIe ¢ — YTOYHEHHBIA KO3(PPHUITUEHT TPOI0JIEHOTO N3THOA.
/
1=—11] (6.31)
rjie [ — IIuHa CTepXKHS,
T'min — MUHUMAJIBHBIA PAANyC UHEPIIUN CEUCHUS.

[TonOop cedennii (puc. 6.6) pacTAHYTHIX MOSICOB U PACKOCOB MPOU3BOUTCS 110

FTPI/IA
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Fo=—N_ 2=l (6.32)

ZZP MbI, T.K. YHUCJIO Pa3JIMYHBIX pPa3-

MEpOB MpoduiIeii OrpaHUYNBACT-

Cid YCIOBHEM TEXHOJOIMYHOCTH

Z ‘?&'1' 2z [8, ¢.147] B 3aBUCHMOCTH OT JIJIH-
- -i-s - i— -
PR : HbI (DEpPMBI.
| S S |
Puc. 6.6. Ilonepeunble ceueHHs BEPXHETO MosAca hepM TpeboBaHus panuOHAILHO-

ro KOHCTPYHPOBaHUS y3710B hepM U3NoKeHsl B [7, 8, 11]. [yt coenquHeHus cTep kHeH
B y3Ji€ OOBIYHO HCIOJIb3YIOT KOCBIHKU Pa3fMYHbIX KOHCTpYKIui. TpeOyemas minHa

IITBOB, COCTMHSIOIINX CTEPKEHD C KOCBIHKON OTpeiesieTcst o Gpopmyie
B N
B-k-[7]

rjae f — ko3 puiueHT, 3aBUCIIMN OT crioco0a cBapku [8];

I (6.33)

k — xaTeT 1mBa;
[7'] — nomyckaemble HapsHKEHUs ISl MeTasuia 111Ba.

Ecnu ceyeHune cTepKHs BBINOJHEHO U3 YTOJKOB, TO PACHpEAECICHUE YCUIUN
MEXIy (IaHTOBBIMH IIBAaMU HEpPaBHOMEPHO. JIJIsi paBHOMOIOYHBIX YTOJIKOB YCHIIHE
co CTOpOHBI 00yIIKa coctapiuset 0,7N, a ¢ mpoTuBONOIOKHOK cTopoHbl — 0,3N. Ipo-
MOPLMOHATIFHO ATOMY Ha3HadaeTcs JJIMHA (IaHroBbIX IMIBOB. HeoOxoammo Taxxke
YYHUTBIBATh, YTO JIMHA ()JIAHTOB IIBOB HE JIOJDKHA OBITH MEHBIIE 40 MM.

]_—[J'II/IHa mBa, MPUKPCILUIAIOIICTIO KOCBIHKY K ITOACY, OIIPEACIIACTCA KAaK

=1 (6.34)
2Bk[7']
rae T — paBHOACUCTBYIOIIAS YCUIIUN CTEPKHEN, CXOASIIUXCA B y3JI€, KOTOpasi CIBU-
raeT KOCBIHKY OTHOCHUTEJIBHO MOsCA.
Ecnu BepxHuil mosic rmaBHOM (hepMbl BBINOJIHEH U3 CBAPHOTO TaBpa, TO Jelia-
€TCsl IPOBEpPKa MPOYHOCTH MOSICHBIX IIBOB IO METOJMKE, U3JI0KEHHOM B [8, ¢.216].

Kpome rnaznoii pepmbl pacuery mnoasiexar BEpXHsisi BCIOMOTaTelbHast U BepX-

Hsil TOpU3OHTalIbHAsA (pepMa cBA3U. Tak Kak reoMeTpuyecKkass CXxema BEpTUKAIbHOU
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BCIIOMOTATENIbHON (hepMbl Takas ke, Kak M y TJIaBHOW, TO W JTUHUM BIUSHUS aHAJO-
ruuHbl. OpAHATHl HA JIMHUAX BIUSHUS ONPEAEISIOTCS B COOTBETCTBHM C PAaCUETHOM
CXeMOM BEpPTUKAJILHOM BCIIOMOTaTeabHOM (epmbl (puc.6.3). s ropu3oHTaIbHON
dbepMbl CBSI3eH JTMHUN BIUSHUS CTPOSITCS OTIEIBbHO, pacueTHasl cCXeMa - IPUBEJCHA Ha
puc. 6.4. Ycunusi B CTEPXKHSIX (epM ONpeeNsitoTCs B COOTBETCTBUU ¢ paznaesiom 6.3.1,
pe3yNbTaThl BHOCSATCS B Tabmuipl o opme Tadmn.l. [lo HaliIeHHBIM YCUITUSAM TPOU3-
BOAMTCS NMOAOOP CEUEHHUI CTEPKHEN M pacyeT CBapHBIX IIBOB. BakHOI 0COOEHHOCTHIO
BEPTUKAJIBHON BCIIOMOTaTeNbHON (pepMBbI SIBISIETCS] TO, UTO HA HEe HE JIEUCTBYET IO-

ABWOKHAA HAIrpy3Ka OT TCIICIKKH.

6.4.3. Ilposepka rsncecmkocmu Kpanogozo mocma
Jlomyckaembrii mporud (hepMbl B CepeuHe TTPOJIETa COCTABIISCT
(1/600...1/700)L [1, 2, 10], roe L - aiuHa depMBI.
[Iporu6 kpaHOBOTO MOCTa OompeAesieTcs 1o Gopmyie

MI?
8EJ.,

f= <[r1, (6.35)

rae £ — Moaylib yIpyrocTu Marepuasia pepmbl;

J¢p — MOMEHT MHEPIMHU (EPMBI B CEPEIMHE MTPOJIETA.
h2
Jcp = (Fe 'FH)T’ (65)

rae F; u I, - COOTBETCTBEHHO IJIOIIAM BEPXHETO U HUKHETO IOSCOB B CEPEAUHE
POJIETA;

h — pacCTOSIHHE MEXTy IIEHTPAMHU TSHKECTH TIOSICOB B CEPEIMHE MTPOJIETa,;

M — MakcuMaIbHbIN U3rHOaBIIMI MOMEHT, ACHCTBYIOIINI Ha TJIaBHYIO (hepMmy.

[Ipu pacnosnoxeHuu TEAeKKU B IEHTPE MposieTa U3rudaroIii MOMEHT PaBeH:

. Q+mT _ 2
M =98= " (L-B,), (6.36)

rae Q — rpy30n0lbeMHOCTh KpaHa, Ke;
m 7 — Macca TeJeKKH, K2,

B — paccrosiHue MeXay OCSMHU KOJIEC TEJIEKKH.
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Pemiéryateie Ganku onuparoTcsi Ha KOHIIEBbIE Oayku. Pacyér xoHIeBo# Oanku npu-

BEIEH B pazuene 7.

37



7. PACUET KOHIIEBOM BAJIKH.

['maBHBIC OAJIKU OMMUPAIOTCS HA KOHIIEBBIE Oaiku. Pacu€ry mosiesxxut koHienas
Oarka, pacroyioKeHHAast CO CTOPOHBI KAOWHBI YIPaBICHUS M MEXaHU3Ma TIEpeIBUKE-
HUS KpaHa Kak HanbOosee HarpykeHHas. Ha koH1eByto 6anky AeiCTBYIOT: OOPHOE
JIABJICHUE CO CTOPOHBI IJIaBHBIX OAJIOK (pepM U BCIIOMOraTeIbHbIX (epM), H3rudaro-
1€ MOMEHTHI B TUIOCKOCTH, U3TUOAIOIINE MOMEHTHI OT MHEPIIMOHHBIX CHJI TOPMO-
KEHUS TEICKKHU (TOPMO3HBIMHU SIBJISIOTCS JIBA KOJIECA TEJIEKKHN) B TOPU3OHTATBHON

MJIOCKOCTH, MEPEPE3bIBAIOIINE CUIIbI OT BEPTUKATBHOU HATPY3KHU.

7.1. Onpeoenenue pacuémuplx Hazpy30K HA KOHYEEYI0 OAIKY U OCHOBHBIX
pasmepos
OnopHOe JTaBJICHHE CO CTOPOHBI TJIABHBIX OAJIOK OMPENESETCs C UCTIOIh30Ba-
HUEM CJICTYIOIIMX PacyeTHBIX cxeM (puc. 7.1).
Ha pacuetrnsix cxemax Harpys3ku P,.., P., N;, N;, ¢ u g’ onpenensitorcs 1mno

dbopmynam (6.8, 6.9, 6.10). Tenexxka ycTaHABIMBACTCSA B KpalHee MOJIOKEHUE, U Pac-
, .

L
b 5% B A ”'

X i ‘a

o , q —

Puc. 7.1. K onpenenenuto Harpy3ku Ha KOH-
IIEBYIO OalKy

R.'l'

'J:";'x’ a)

3
Ao
Ty

Puc. 7.2. PacyeTHBIE CXEMEBI KOHIIEBBIX
0aJoK:

a) JUTsl MOCTOB ¢ OalTkaMu KOpoO4JaToro

CYMTBHIBAIOTCS PEAKUHMU Onop A W A', 3aTeM  ppoduus; 6) 1 B) A1 MOCTOB pelleTya-

TOI'O THUIIA

Pfl‘cz ‘ &
R NNEREREEREERARENE

J)

ONPENENAIOTCS TOPU30HTAIbHBIE WHEPIUOH-
Hble Harpy3ku A u A' o popmyie (6.23). CocraBisieTcsi pacyeTHas cxema KOHIIEBOM
oanku (puc. 7.2, a).

B pacuetHbIX cxemax KOHIIEBBIX 0ajoK Ui MOCTOB pelieT4aToro Tuma (puc.
7.2, 6 1 8), ycuinsi A ONpenenstoTcsl Kak peakiiys onopbl riaBHoM (pepmbl (puc.6.3)
MpU YCIOBUH, 4TO Tesexkka (N, = N;) HaXOAUTCS B KpallHEM MPaBOM IMOJOKEHUHU.

Ycunue B ompexaensercs kKak peakius Omnopbl BCIOMOTatrenbHON (gepmbl (puc.6.4).
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Yeumust N';, u N, paBabl Njp, ut Ny, 1 MOTYT OBITH BBIMHCIICHHI 110 opmydie (6.13)
BApHUAHTHI pACUETHOU cxeMbl (puc. 7.2, 6 u puc. 7.2, 8) IPUBEICHBI IJI1 KOHIIEBBIX
OaJIOK pa3IMYHON KOHCTPYKIIUU.

[Tocne cocTaBiieHUs pacUE€THON CXEMBI CTPOSITCS SMIOPHI U3THOAIOIINX MOMEH-
TOB B BEpPTUKAJIbHON U TOPU3OHTAIBHOM MJIOCKOCTSIX U 3II0pa NMEPEPe3bIBAIOLIUX CHIL.

Tak kak 6asika JOJKHA 00J1a/1aTh 10CTAaTOYHOM )KECTKOCThIO B JIBYX IJIIOC-

TS KOCTSIX, CEUCHHE €€ BRIOMPAETCSI KOpoOUaToro Tuma (puc.
» =
v i %
M1 2-4( . 7.3). O6w14HO KOHIIEBas Oainka (puc. 7.4) COCTOUT U3 IBYX
" wl
7 2 * noJioBuH (1), coenuHseMbIX C TOMOIIBIO HAaKJIaJO0K (2) 6oJI-
*“;“ T tamu. Kocbiaka (3) CayKuT 11t COOPKH KOHIIEBOM OaJIKH C

Puc. 7.3. OcHoBHble TJaBHOI Oankoi (dhepmoii).

pasMepbl CeYeHHUs OaKu .
KOPOGUATOro THIIA BricoTa 6anku nmpuHUMAaeTCsl paBHOW BBICOTE OTOP-

HOT'O ceueHus TyiaBHOM O6ayku (dhepmsbl). TommuHa cTeHku 6...8 MM, IMpUHA OaIKu

He meHee 300 MM, ocTalb- \ 2 ”A
HBIC pa3Mepbl CCUCHUS 2 _ '—"‘ZL,[_ : 11:1}
o LL IR & § LIMA] D /
i /3"2 il iy
- 1" +4 X ! 7
OTPENEIIAOTCA 10 METO i ¥ N +‘€D,«. TR F-- 11D
. ' BT TR PR I T T & A
JVKE, U3JI0)KEHHOM B pa3- : T — >§ 7 '
3 /
nene 6.7. IpousBoaurcs A —
NpoBepKa IIPOYHOCTH T10 Puc. 7.4. Konuesas 6anka MOCTOBOTO KpaHa: 1 — 6anka ko-

poGuartoro nmpoduis; 2 — HaKIaAKa; 3 — KOChIHKA

dbopmynam (5.9, 5.10, 5.11,
5.12).
Pa3mepsl OIMOPHBIX KOHIIOB OAlIKK ONPECIISIOTCS B 3aBUCHMOCTH OT Pa3MepOB

KpPaHOBBIX KOJIeC, KOTOphIe KpensTcs Ha O6anke [11, ¢.288].

7.2. Pacuém 001mo6020 coeounenus MoOHmMaM@CHO20 CMbIKA
Pacuety moyie:kxuT MOHTaXHBIN CTBIK, COSIMHSIONINMI IBE TTOJIOBUHBI KOHIIE-
BOM Oasiku. boToBOE coeqnHEHNE UCIBITHIBAET BO3AEUCTBUE N3rH0AIOIIIET0 MOMEH-

Ta mepepesbiBaroiiei cuibl. J[nametp 6oita, onpeaensercs mo Gopmyse

I (7.1)

n,77[7]
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TI€ 71, — YUCIIO PabOYMX CPE30B OJHOTO OO0JITa;
[7] — nonmyckaemble HaMpsHKEHUS Ha cpe3 MaTepuaia 0oJiTa;

T — ycunue Ha OOJIT KpaitHero psja.

- ET

rac Q — INEPECPE3bIBAIOIIasa Crujia B CCUCHHNU CThIKA,

m, n — 4UCIo psiAoB (cM. puc.8.5);

N| — ycunue Ha O0JIT KpaliHero psjia OT AEHCTBHS U3THOAIOIIETO0 MOMEHTA,

N, = Men 2, (7.3)

=
ny y;
rae M., —9acTh U3rudaroIero MOMEHTA, IPUXOIAIIASCS Ha OJHY CTCHKY OaJKu;
Y1 — PacCTOSHUE MEXIY KpaitHIMHU FOPU30HTAIbHBIMH PAIAMH;

> »! —cyMMa KBaJ[paTOB PACCTOSHUI My TOPU3OHTAIBHBIMH PANaMHU (CM.

puc.7.5). [ (
I+ 4 o+ . o
Pa3merienue 00JTOB B KOHCTPYKLIUU ¥ L : , o
4 RTINS Iy N R
onpeienseTcs CAeAyONUMU YCIOBHAMU: + +0 )+ +-—F"~~°~‘ —r
+ i+ 4 , #
MUHUMAaJIBHOE PACCTOSIHUE MEXKAY LICHTPa- 4 i b NAYE
Yo 1 i . .
mu 3,5d; makcumanbsHOE paccTosiHue 5d; » fpased | | l
MUHUMAaJIbHOE PACCTOSIHUE OT LIEHTpa 00y1-  Puc. 7.5. Cxema paGoThl GOJNTOBOTO COEIH-
HEHMsI, BOCIPHHUMAIOIIETO H3THOArOInit
Ta J10 Kpas syieMeHTa 2,5d. MOMEHT.

8. 3AIIIMTA KYPCOBOT' O IPOEKTA

KypcoBoil MpoeKT 3aluIaeTcs: nepes; KOMUCCUEN, COCTOSIIEN U3 IBYX MPEIO-
naBaTesiel Kadeapsl. 3aliuTa SBISETCS OTKPBITOM, T.€. JOIMYCKAETCsl MPUCYTCTBHE
Bcex Jkenaromux. ['paduk 3amuThl KypcOBBIX MPOEKTOB BHIBEIIMBAETCS HE MO3HEE,
YEM 3a OJIHY HEJEII0 10 Hayasia 3alluThl.

B nmponecce 3auThl CTYAEHT JOJDKEH CAeIaTh TPEXMUHYTHBIM TOKJIA 110 CY-
HIECTBY pa0OTHI U OTBETUTH HA BONPOCHI YWICHOB KOMHUCCHIA.

OneHka onpenensieTcsi ¢ y4eTOM KauyecTBa BBIMOJHEHUS U OPOpMIIEHUS, CTe-

IMCHN CaMOCTOSATCIIbBHOCTU U YPOBHS 3allIUTHI pa6OTBI.
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[ToaroToBKa KypcOBOTO MPOEKTA M €T0 3allUTa JOJDKHBI OBITh 3aBEPIICHBI B
CTPOTOM COOTBETCTBUU C TpadukoM ydeOHoro mporecca. CTyIeHTbl, HE IpeJcTa-
BUBILIME MPOEKT B CPOK WJIM IMOJTYYUBIINE HEYAOBIECTBOPUTEIbHBIE OLIEHKH TPHU 3a-
IUTE, TOMYCKAIOTCS K MOBTOPHOM 3alllUTe MO PEKOMEHIAIMA KOMUCCHH MPU COOT-

BETCTBYIOILLEM PEIICHUH Kadeaphl.
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