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OcCHOBHBIE M0JI0KEHHUS pacyeTa U KOHCTPYMPOBAHHUS KPAHOBBIX
METAJVIOKOHCTPYKIU I
[Lnan:
1. OcHOBHBIE MOJIOKEHUE U CITOCOOBI PACYET METAITIOKOHCTPYKIIUH .
2. Buapl mpoduiin KpaHOBBIX METaJUIOKOHCTPYKIIUH .
3. Meroanueckue KOHCTPYKIIHH.
4. Mertamnnueckue KOHCTPYKIIMM MOCTOBBIX KPaHOB.
5. Merammnueckue KOHCTPYKIIMU OBOPOTHBIX KPAHOB.

Cratnyeckuil pacdeT KpaHOBBIX METaJUIMYECKUX KOHCTPYKIMI HPOU3BOIAT C
IIOMOLIBI0O METOJOB CTPOMTEIBHOM MEXaHUKHU. B pacdeTe MCIOIb3yIOT NMPHUHIUI
HE3aBUCUMOCTH  JI€WCTBUSA  Cuil. PacuerHble Harpysku B DJIEMEHTax
METAJUIOKOHCTPYKIIMM ONMPENEIAIOT KaK JUIsl IPOCTPAHCTBEHHBIX chcTeEM. OIHAKO
MOXHO IIPUMEHATH YIPOILEHHBIM pacyeT, pacwieHsss MPOCTPAHCTBEHHYIO
KOHCTPYKIMIO Ha OTAENbHBIE IUIOCKME CUCTEMbI (IJ1aBHas Oanka WM TIJaBHas
(depma, BcriomoraTesibHble ()epMbl, KOHIIEBbIE OAJIKU U T. I.) U KXY U3 3TUX

CUCTEM  paccMaTpuBaThb HArpy>K€HHOM  CHUJIaMH, JICHCTBYIOIIMMU B
COOTBETCTBYIOIIMUX IJIOCKOCTSX. CHIBI B CTEPXKHSIX ONPEACNsoT JHOO
rpaduveckuM crocodoom (TIOCTpoeHHEM auarpaMMbl MakcBemia — KpeToHsl),

a1M00 aHAJIUTUYECKUMU CIIOCOOaMM, paccMaTpUBasi CBapHbIC U KJIENIAHbIE COEAM-
HEHUs KaK IIAPHUPBI, MEPENAIONINe CHUJIbI TOJBKO IO OCSIM CTEepXKHEH Oe3
BO3HMKHOBEHHUS W3rMOAOUX MOMEHTOB. Ilpu HanuuuuM nepemeliaronieics mo
KPaHOBOMY MOCTY T'Py30BOM TEJIEKKH HEOOXOIUMO MTPOAHAIM3UPOBATH KaX10€ €€
MOJIOKEHUE U ONPENEIUTh pACUYETHbIE 3HAYEHUS HArpy3ku B CTEPXKHAX
KOHCTpYKUuHU. st ompeneneHus: HauOoJbIIEH HArpy3kKd B paccMaTpUBAEMOM
CTEpKHE YA00HO MOJIb30BATHCS MOCTPOCHUEM JIMHUI BIUSHUA [7].

OCHOBHBIM KpUTEpUEM MOA00pa CEUYEHHs PACTAHYTHIX CTEp)KHEH sBiseTcs
yIIOBJIETBOPEHHUE YCIOBUSIM NMPOoUHOCTH. Kpome Toro, cTep>KHU AOHKHBI 001a/1aTh
TaK)Ke OMpPEeIeNIEHHON YCTOMYMBOCTHIO TIPH MPOJAOIBLHOM U3THOE.

PacuetnHas cuia 11 cTepKHEH pemierdaTbiX (epM  KpaHOBBIX MOCTOB
BbIpakaeTcsa popmyon

Sp:nl S+ ns3 Sq+ Si+ S+ ng S,

TZie M1, I, s — KOIPPUIIMEHTHI IEPETPY3KH; S; — CTaTUYECKas Cujla B CTEP)KHE
OT TIOCTOSTHHOW Harpy3ku; Sg— CTaTH4ecKas CHUja B CTEp)KHE OT MOIBMKHON
Harpy3kd; Si1 M S, —HMHEpPUUOHHBIE CHJIBI, B CTEp)KHE OT TIOCTOSHHON U
MOJIBIKHOM Harpy3ok (Mpu HMX ONpeesieHUd Ko3()PUIMEHThI NMEeperpy3Kd He
BBOJSTCS); Sy — CUJIa B CTEPXKHE OT BETPOBOM HArpy3KHu.
VY ci10BUE MPOYHOCTH PACTSIHYTHIX CTEPHKHEU UMEET BUL
Sy
A
IIpoBepka yCTOMYMBOCTH LICHTPAJIBbHO CXKATBIX CTEPIKHEU MHPOU3BOAUTCA I10
YCJIIOBHOMY HANPSIKEHUIO
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rae Sy — pacueTHas (pacTIrMBaroIlas WIM CXKUMAIOIIas) CUila B CTepKHE; A —
IUIOLIAAb TMOMEPEYHOTO CEYEHUS PACCUUTHIBAEMOTO CTEPKHA (IJIs KIICTIaHbIX
KOHCTPYKIIMH TMpU OMNpEAeSIeHUH TIUIOMIAM CEYEHUSI PACTAHYTBIX CTEepKHEH
YUUTBIBAIOT OCIA0JCHHE CEYCHUS OTBEPCTHSAMHM IO 3aKJICNKH); [G] —
JOIyCKaeMO€ HOpMalIbHOE HaMpsDKeHHe; (¢ — KOI(P(OUIUEHT yMEHbIICHUS
JIOIYCKaeMOTr0 HAMpsHKEHUs MPU MPOJOJILHOM M3ruOe, ompenessieMblii Mo TaoJl.
31 B 3aBUCUMOCTH OT THOKOCTH A. U MaTepuaia CTepxKHs.
['ubxocTh A, onpeaensemas 1mo Gopmye
s th,
IFmin

SBJISIETCSI OCHOBHOM XapaKTEPUCTHKON CTEP KHS MPU MPOAOILHOM M3ruode. 3/1ech
U=y — Kod((PUIMEHT MpPUBEIACHUS JUIMHBI CTEP)KHS (L1 YUUTHIBAET CIOCOO
3aJIeJIKM KOHIIOB CTEPKHS; P2 YUUTHIBAECT U3MEHEHNE (POPMBI CTEPIKHSA IO JITHHE):

IpU OJIHOM >KECTKO 3aJIC;IJaHHOM KOHIIE M JAPYroM CBOOOJHOM |3 = 2; MpHU
IIAPHUPHO OIEPThIX KOHIAX (K TaKUM CTEPKHSAM OTHOCHUTCS OOJIBIIIMHCTBO
cTepkHerH  (PEepMEHHBIX  KOHCTPYKIIMM T'PY30MOJbEMHBIX MalluH) Wi= 1; mpu
OJTHOM JKE€CTKO 3aJIeJTaHHOM W JAPYToM IIapHUpHO omeptoM W= 0,7; mpu obomx
’KECTKO 3aJielaHHbIX KoHIax Hy = 0,5;

IIPY TIOCTOSTHHOM TIO JUTHHE CTEPKHS MOMEHTE HHEpIIUHA L= 1.

Tadoaunuma 1. KodppuuueHTsl @ 151 HEHTPATBHO CKATHIX
3JIEMEHTOB METAJLJIMYECKUX KOHCTPYKIM I

Craib ¢ ipeiesioM TeKy4ecTH AJIFTOMHHHUEBBIC CILIABBI
o, Mlla
I'mbxocTh
240 280 320 410 AMro6-M | AMrobM | BO2-T;
J16-T
10 0,987 0,985 0,984 0,981 0,998 0,99 0,99
20 0,962 0,959 0,955 0,946 0,997 0,95 0,98
40 0,894 0,883 0,873 0,846 0,830 0,78 0,70
60 0,805 0,785 0,766 0,696 0.630 0,56 0,46'
80 0,686 0,641 0,602 0,501 0,460 0,39 0.29
100 0,542 0,493 0,448 0,335 0,330 029 |[m 0,19
120 0,419 0,366 0,321 0,237 0,240 0,20 0,13
140 0,315 0,272 0,240 0,178 0,180 0,15 0,10
160 0.244 0,212 0,187 0,139 — — —
180 0,196 0,170 0,150 0,112 — — —
200 0,161 0,140 0,124 0,093 | . — — —
220 0,135 0,118 0,104 0.077

(s cTepxHel peneT4aThiX KOHCTPYKIHMM, UMEIOIIUX HEU3MEHHOE MO0 JITMHE
CEYCHHE M PACCMAaTPUBAEMBIX KaK CTEPKHH, IMIAPHUPHO OMEPThIC MO OO0UM



KOHI[aM, K03 dumment p=1.)
B ¢opmyne mist ruOkoctu | — neiicTBuTenbHas AnuHA cTepxkHS; OnT —
MUHHMAJIBHBIN paJinyC WHEPIIUU CCUCHHUS:

min A
rie—dJ MUHUMAJIbHBII MOMEHT MHEPLUHN CEUEHUs; A — IJIOLaAb MONEPEYHOro
CEUYECHUS CTEPIKHS.

[Tockonpky ko3 PuLMeHT J Tak ke Kak U pajinyC UHEPLUU CEUCHUS I' min MOKET
ObITh HEOJUHAKOBBIM B PA3IUYHBIX IUIOCKOCTAX, TO U THUOKOCTH CTEpXHS B
pPa3IUYHBIX HAIMPABIEHUSAX MOXKET OBITh pa3zau4yHOW. CXKaThlil CTEPKEHb TEpSIET
YCTOWYMBOCTH B IJIOCKOCTH HAMOOJBIIEH THOKOCTH 3JIEMEHTA.

[Tpu A>200 pacdeT cxkaThIX CTEPAKHEN MPOU3BOAUTCS MO PopmyJie Dilsiepa:

KCIAaTCIbHO, 9yTOOBI MOMECHTEI HHEPpOHHU OTHOCHUTCIIBHO ocel x u y OBLIH
HpI/I6J'II/I3I/IT€J'IBHO PaBHEIL.

Taoauma 2. IlpeneabHble rHOKOCTH A 3J1€MEHTOB

Cixarble 2IEMEHTBI PactsanyTbie DneMEHThI
DJIeMEHThI KOHCTPYKIUI CTaJb AJFOMUHHEB CTajb ATIOMUHUEB
bIE€ CILJIABBI bI€ CIIaBbI
[Tosica rmaBHBIX epm 120 100 100— | 150 150— | 120 120—
OpnnocrepxHeBble  koHCT | 120—150 120 180 150
PYKILIMU CTPEJI, KOJIOHH,
Maut OcCTabHbIC
CTEpIKHH [TIABHBIX epM 150 120 200—250 | 180—200-
U T1osca
BCIIOMOTaTEIIbHBIX
¢epm Bee npoune 200—250 150 250—350 250
CTEp>KHU

IIpumeuvanmne. 3navyenus JI nansl A1 3JIEMEHTOB € CEYCHUSIMU, CHMMETPHYHBIMH
OTHOCHTEIbHO HAamNpaBJeHus JAeiictBuA cwi. [Ipy HeCHMMETPHYHBIX CEYEHHSX
npeaejbHble THOKOCTH peKOMeHAyeTcs yMeHbIIUTh Ha 30%

3a pacyeTHyl MHY lo 37eMeHTOB ¢epM NPUHUMAIOT: IS NOSICO8 —
PACCTOSTHUE MEXKIy CMEXKHBIMU Yy3JIaMH WM MECTaMHU KPETUICHHsS CBS3CH; IS
AIIEMEHTOB peutemku — PacCTOSHUE, PaBHOE MOJHOW T€OMETPHUUECKOW ITMHE
aleMeHTa (M3 IUIOCKOCTH ¢epMbl), WM paccTosiHue, paBHoe 0,8 moaHOM



reOMETPUUECKON UIMHBI CTEPKHS (B MIIOCKOCTH (PepMbI); JIJIsl OTMIOPHBIX CTOEK U
PaCKOCOB — PAacCTOSIHUE, PABHOE MOJHOM IJINHE.

[Ipu paGote snemMeHTa METAIIOKOHCTPYKIIMM Ha W3O YCIOBHE-TIPOYHOCTU
UMEET BUJ:

B 7°EJ

° 7 (uy

rac E] — n3ruOHas x&ecTKoCTh; tl— 11 HUBCIACHHAA AJIMHA CTCPIKH.
b

[IpenensHO AOMYCTHMBIE 3HAYEHUSI TUOKOCTH IS CTEP)KHEH, Harpy>KeHHBIX
OCEBOM CHIION, TpuBeAeHBI B TaOy. 2. ['MOKOCTb OTIENBbHBIX y MaHEJIEH MOsICOB
CTpPEJI OMOPHBIX PACKOCOB M CTOEK, MEPENAIOIIUX OMOPHBIE PEAKLINH, JJISI CHKATBIX
AJIIEMEHTOB CTaJbHBIX CTPEJ A0JKHA ObITh HEe Ooiiee 80, a JJIsi pacTAHYThIX — HE
6onee 150, 'nbkocth cTpensl B 1iesioM He nipesbimiaet 100. [Ipu nogbope ceuenuii
CKaThIX CcTepkHe rae M — wusrubatomuit moment; W —  MoOMEHT
CONPOTHUBJIECHUS  (IUIs1  KIEMAaHbIX  KOHCTPYKUMHA  MPUHUMAIOT  MOMEHT
COTNPOTUBJICHUS C YUETOM OCIIa0JICHUS CEUCHUSI OTBEPCTUSMH TO]T 3aKJICTIKH ).

[Tpu paboTte cTepKkHS OTHOBPEMEHHO Ha C)kKaTue U U3Tub ero HeoOX0UMO
MIPOBEPUTH HA MPOYHOCTH 10 hopmyJie
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[Ipy pelicTBMM B PacUCTHOM CEUYECHUM TIONEPEYHOM CHUJIbl  AJIEMEHTHI
METAJJTIOKOHCTPYKIIMY MPOBEPSIIOT HA KacaTeIbHOE, HAMIPSKEHUE PU U3ruoe:

TS
T=—S[r]
Jo
rne T — pacueTHas TMolepevyHas cuja B JIaHHOM CeYeHuu Oamku; S —

CTAaTUYECKUH MOMEHT TIOJI-yCE€UEHHS OTHOCHUTEIBLHO HEHUTpalbHOM ocu 0e3 ydera
OCJIa0JICHUSI CEUCHUSI OTBEPCTUSIMU MO/ 3aKJICTIKH; J— MOMEHT WHEPIIUU CeUCHUS
0e3 ydera ocliabieHusl ceyeHus; & — ToJMHA CTeHKHU. [Ipu pacuere cHkaTbIx
CTEep)XKHEH HEOoOXOAMMO YYUTHIBATH HUX THOKOCTh, pacyeT BEAyT B TaKoOM
MOCJIE0BATEILHOCTH:

1) mo Tabn.. 2 oOmNpenensifoT MPEAeIbHO JOMYCTUMOE 3HAYE€HHE THOKOCTH
CTEPKHEH, Aipeo

2) mo 3aBucumocTH I=l/1,,,; ompenensroT MHUHMMAIbHOE 3HAYEHHE paxuyca
WHEPLHUH CECUCHMUS;.

3) BeiOpaB  popmy ceuenuss mo ['OCTam Ha CcOpTaMeHT, BBIOMpAIOT
COOTBETCTBYIOIIUN pa3Mep CEUEHUs TakK, YTOOBl JCHCTBUTEIBHBIA pagNycC
HWHEPIIUU CEUCHHS ObLT He MEHbBIIE HAalIEHHOT0 MUHUMAJILHOTO pajnyca HHEPIIUH;



4) onpenensfoT JEHCTBUTEIBHYIO THOKOCTh CTEPIKHSL:
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5) mo tabn. 31 HaxoAAT 3HAUYEHUE KOXPQPHIMEHTa @ YMEHBIICHHS IOIMTyCKaeMbIX
HaIpsHKEHUH TPU MPOI0JTILHOM U3THOE IEHTPAIBHO CKATHIX CTEPIKHEH;

6) mo cuie Sp, CKUMAIOIIEH CTEPIKEHB, TPOBEPSIIOT TI0 YPABHEHHIO MPABUIHHOCTD
1no/100pa MIIOMAAN CEYCHHS 10 YCTOMYHNBOCTH.

[Ipy KOHCTPYHMpPOBAaHUU METAJUIOKOHCTPYKIMI B MEPBYIO OYepeab HEOOXOIUMO
COOJII01aTh CIEAYIOLIUE YCIOBUSA:

IPOJIOJIBHBIE OCU CTEPKHEH, MOAXOJANINX K Y371y, TOJKHBI [IEPECEKATHCS B OJHOM
TOYKE;

IPOYHOCTh CBapHbIX M 3aKJICMOYHBIX COECIUHEHUM HEOOXOAUMO NPOBEPATH
pacyeTom;

JUISL PACTSIHYTBIX CTEPIKHEN PEKOMEHYETCSI TPUMEHSTh 3JIEMEHTBI MAKCUMAJIbHOM
JUTMHBI C LEIbI0 YMEHBIICHHS KOJIMYECTBA CTHIKOB;

CTEP’KHU M Y3JIbl CIEAYET MPOEKTUPOBATh 0€3 PE3KUX U3MEHEHUI CEUEHU, YTOOBbI
n30€xKaTh KOHLUEHTPAIUU HaPsSHKEHUI;

y COCTAaBHBIX CTEP)KHEH YHCIIO HCIOJIb3YEMbIX MPOPUICH OKHO OBITh
MUHUMAaJIbHBIM.

B cedyenun, cocTodieM U3 ABYX HE CBAPEHHBIX JAPYr C JPYIOM 3JIIEMEHTOB, OHU
JOJDKHBI OBITh COEIUHEHBI MIaHKaMH. PaccTosHue Mexay IMiaHKaMH BbIOMpPArOT
TaK1M, 4TOObI THOKOCTh PAaCTSAHYTOM BETBU CTEp:kHs He npebimana 100, a cxxaTon
—50. T'ubkoCTh OTHENBHBIX BETBEU COCTABHBIX CTEpKHEH W3 aTIOMUHHEBBIX
CIUIABOB HA ydYacTKax MEXIy IUIaHKaMHd WM Yy3JaMU PELIETOK He JI0JKHA
npeBbimaTh 30 — i cKkaThIX cTepkHEr U 80 — ISl pacTSIHYTHIX.

OOBIYHO TIONEPEUYHbIE CEUYEHHUs DJIJIEMEHTOB, paldOTalOUMX Ha CKATHE WIH
pacTsSHKEHUE, BBIMOJIHSAIOT CHUMMETPUYHBIMM M HArpy3Ky MpPUKIAJbIBAIOT IO
LHEHTPY TsbKecTH cedeHus. PopMbl HamboJiee pacnpOCTPAHEHHBIX CEYEHHH C
OTpaHUYCHHUSIMU HA WIMPHUHY CXAThIX IMOSICOB U3 YCJIOBHUS O0OECIEUEHUs HUX
YCTOWYUBOCTH (IIpU TIOJTHOM HCIIOJIb30BAHUM JOIYCKAEMbIX HAIpPSHKEHUN) U
TEXHOJIOTUH MPUBAPKU BHYTPEHHUX AuadparM nokaszanbel Ha puc. 185. [{ns Oonee
MOJIHOTO Y/IOBJIETBOPEHUSI OTPEOHOCTEN KPAHOCTPOEHUSI OCBOCHO MPOU3BOICTBO
0OJIeTYeHHbIX MpPOQMIe — TOHKOCTEHHBIX ABYTAaBPOB, TaBPO C KOPOTKOW WM
YIJIMHEHHOW CTeHKOW. J[Ji1 OCHOBHBIX paboumMXx OJJIEMEHTOB BO H30€KaHUE
pa3pylieHusi OT KOPPO3UU HE PEKOMEHAYETCsl OpaTh JIUCThI TOHbLIE 4 MM, YTOJIKU
MeHee 45X45X5 MM B cBapHBIX coequHeHHUsIX U MeHee S0XS50XS5S MM B KiI€MaHbIX
coequHeHusX. Bce Oombliee mpuMeHEHHE HAXOASAT THYThIE€ M IITAMIIOBaHHBIC
nporiin HE3aMKHYTOTO M 3aMKHYTOTO THIIOB U TpyOuatbie mpoduiu. I Hymuie
npochunu (puc. 186) M3roTOBIAIOT MPOGUIUPOBAHUEM ITOJTOCOBOTO, JIUCTOBOTO U
JIEHTOYHOTO MpOKaTa Ha TMOOYHBIX cTaHKaX. [Ipu 3TOM momy4aroTcs npoguin c
HanOoJiee palMOHAIbHBIMU C TOYKH 3pPEHHUS MPOYHOCTU U KECTKOCTH (OopMamu
CEUYEHHMSI, YTO IMO3BOJSAET 3KOHOMUTH A0 25% maccel Metauia. [Ipu onuHakoBo#



BBICOTE TUIOMIAh MMOMEPEYHOTO CEYEHUS THYTHIX MIBEIIJICPOB MEHBIIIE, @ MOMEHTHI
WHEPLMH cedyeHusi OoJbllle, 4eM y ropsyekaranbix. [Ipu npodunnpoBaHun me-
Tajula B XOJIOJAHOM COCTOSIHMM Ojarofapsi HakJIely IpOYHOCTh THYTBIX Tpoduiien
MOJIy4aeTCsl 3HAYUTENIbHO BBIIIE€ MPOYHOCTH ropsiuekaTaHbix npoduieir. OaHako
W3-32 MEHBIIEr0 COMPOTHUBJICHHUS YCTAJIOCTH W  TOHWKEHHOM MECTHOU
YCTOWYUBOCTH pUMEHEHUE THYTBIX npoduieit B KPaHOBBIX
METaJUIOKOHCTPYKIUSAX OrpaHuueHo.B pelreryaTsix KOHCTPYKUMSIX U3  TPYyO
MOXHO COKpaTHTh pacxo]l MeTajura Omaromaps OTCYTCTBHIO JOIOJTHHTEIIBHBIX
CBsI3€H, UTO OCOOCHHO BaXKHO JUIsI CTEP)KHEU, CEUEHHUS KOTOPBIX OMPEICIISIOTCS
YCJIOBUSIMHM TIpeAesibHOM ruOKoCcTH. [Ipu paBHON MII0MIAIM MOMEPEYHOTO CEUCHUS
TpyOa WMeeT OOJIBIINKA pagruyC HHEPIMH, YeM YTOJOK, M TIO0ITOMY MOKET
BOCIIPUHUMAThL OOJIBIITNE TPOAOIBHBIE CKUMAOIe Harpy3ku. [IpenmmyrecTBom
TPyO SABISETCS BO3MOXKHOCTH MMPUMEHEHHUS CTEP)KHEH ¢ MajOW TOJIIUHOW CTEHOK.
Tak, ecnu TOJIIMHA TOJIOK YTOJIKOB COCTaBIIIET 3Ta BEJIMYMHA YMEHBIIACTCA 10
0,02—0,05 nmuamerpa. 3aMKHYTbIe TPOQUIM MPU OAHOM MU TOH K€ ILIOIIAJH
CEUYCHHS] UMEIOT MEHBIIIYIO BHEIIIHIOIO TOBEPXHOCTH, IMOJBEPKEHHYIO KOPPO3UH, a
Onmarojmapsi YMEHBIICHHIO TPOEKIMM OOKOBOM TIMOBEPXHOCTH U JIydIleH
00TEKaeMOCTH CHUKAETCSl BETpOBas HArpy3ka, 4TO TAKXKE BEJIET K YMEHBIICHUIO
oOmmielt Macchl METAJUIOKOHCTPYKIUU. XOTS CTOUMOCTh TpyO NIPUMEPHO Ha
30%BbIllIe CTOMMOCTH YTOJIKOBOTO TPOKaTa, HO KOHCTPYKIIMH, CBapeHHbIC U3
TpyO, BCIAEACTBUE CHIMIKEHHUS KOJWYSCTBA BCIIOMOTATEIIBHBIX DJIEMEHTOB M MacCChI
MeTajula, a Tak)Ke YMEHBIICHUS CTOMMOCTH OKPAaCKH OOBIYHO OKa3bIBAIOTCS
JIETIeBIe KOHCTPYKIMA U3 YrojkoB. Eciau ke yd4ecTh, 4TO YMEHBIIICHHE MAacCHl,
JOCTHTaeMOe MPU MPUMEHECHUH TPyO4aThIX KOHCTPYKIIMH, BIUSET M HA pa3Mepbl
OCTAJILHBIX JJIEMEHTOB KpaHa (XOJOBBIX KOJIEC, MEXaHW3Ma IePEIBHKCHUS,
MPOTUBOBECA, IMOJKPAHOBBIX IMyTeH W T. T.), TO 3aMEHa YTOJKOB TpyOamu
cTaHOBUTCS 2P (HEKTUBHOM a)ke MPHU CHIKEHUH Macchl Bcero Ha 8%.

B METaIOKOHCTPpYKIMSIX W3  QJIIOMHUHUEBBIX  CIUIABOB  I1€JIeCO00pa3HO
UCIIOJIb30BAaTh TOHKOCTEHHBIE 3JIEMEHTHI, YCTOWYMBOCTH KOTOPBIX TOBBIIIAIOT
pebpaMu  KECTKOCTU. ITHU IKECTKUE TOHKOCTEHHBIE DJIEMEHTHI IOJy4YaroT
MpoKaTKOM wiM TpeccoBanneMm lIpuMeHeHune npeccosanuvix npoghunei
MO3BOJIsIET 0€3 UCTOIB30BaHUS KOCBIHOK M JPYTUX JOTOJHUTEIBHBIX 2JIEMEHTOB
noJiy4ath HamOoJiee SKOHOMHUYHBIE ceueHus Oanok. Tak, aJisi TpeXTrpaHHBIX
IPOJIETHBIX OajJOK B KayecTBE €3/710BOM Oajku MOHOPEIbCOBOW TEJEKKU
UCITOJIB3YETCSl JABYTAaBPOBBIM MPOGUIbL K  YTOJIICHHBIM TIOJKaM KOTOPOTO
O0onTaMu TIPUKPEIJICHBI CMEHHBIC PEIbChI,- TAKXKE M3TOTOBJICHHBIC U3 JIETKOTO
CrutaBa. BepxHHe TMMONKW AByTaBpa BBIMOJHEHBI HAKJIOHHBIMH IS yI0OCTBa
CTBIKOBaHHUS CO CTCHKaMHU Oajku. [[7s permeTrdarbix TpeXTpaHHBIX POJIETHBIX
OaJIOK IPUMEHSAETCS



Puc. 1 . Ogopmiienue y3,10B ¢epM ¢ TPyOUATHIMH CTEP:KHAMHU H CBAPHBIX
CTBIKOB TPY0

npodusib  Xopomo paboTalImMid  TOJA  TOPU3OHTAIBHOW  HArpy3Kol U
MO3BOJIAIOIIMN CO37aTh BECbMA TEXHOJOTUYHYI0 KOHCTPYKIMIO HUKHEro Iosica
OaJiku a Takxke npoduib, MOKa3aHHBIN Ha pUC. .

Meramnyeckre KOHCTPYKIIMA MOCTOBBIX KpaHOB. MOCTBI KpaHOB MOTYT OBITh
NBYXOQIOYHBIMH WM OJHOOANOYHBIMH. B JByXOaJlO4YHBIX  MOCTax,
METAJNIOKOHCTPYKIIUIO OOBIYHO BBIMIOJHSIOT JHOO B BHJAE ABYX KOPOOYATHIX
IIPOCTPAHCTBEHHO KECTKUX OaloK- 6 COEJWHEHHBIX IO KOHIIAM TpOoJeTa C
KOHLIEBBIMU OalIkaMu 5, B KOTOPBIX pa3MeLIaloT XOJ0BbIE Kojieca KpaHa, JU00 B
BUJIC TIPOCTPAHCTBEH HOW CHUCTEMBI COCTABJICHHOW M3 BYX BEPTHKAIBHBIX 2,3 U
IBYX TOpPU30OHTaIbHBIX /, 4 pemerdareix ¢epMm. b mnociaegHem ciyyae
BepTHKaNbHasg (epMa 3, HEMOCPEACTBEHHO BOCIHPHHUMAIOIIAS Yepe3 PeJbCHl,
YJIOKEHHbIE HA €€ BEPXHEM I0s5ICe, BEC TEIEKKU C TPY30M, B JIA€TCSA TJIABHOU
dbepmoit. IlapamienbHo TaBHOM (epMe pacrojararoT BCIOMOTaTEIbHYIO
BEPTUKAIbHYIO ¢epMy 2, COCIUHSIONIYIOCS C TJIABHOW (QepMoil ABYyMs
BCIIOMOTATEIbHBIMU TOPU3OHTAIBHBIMU depmamMu / U 4, BOCHPUHUMAIOITUMHU
TOPU30HTAJIbHBIC HArPy3KH, BO3HUKAIOIIUE P TOPMOKEHUH KpaHa. [ 1aBHBIC U
BCIIOMOTATeNbHbIE (EepMbl KpemaTcss K KOHIEBBIM OankaM 5. MexaHuzm
MEepPEABMKEHUSI MOCTa TaKOro KpaHa OOBIYHO pacrojiaraeTcsi Ha BEpxXHEH
TOPU30HTAJILHOM BerioMorarensHoi hepme. KpyTsiiue MOMEHTHI, BOZHUKAIOIIHE
Py HATPYy>KCHWH TJaBHBIX 0aloK, BOCTPUHHUMAIOTCS MPOCTPAHCTBEHHOMN
CUCTEMOI, COCTOSIIE M3 TJIaBHBIX OalloK, BCIOMOTaTelbHbIX  (epm,
TOPU30HTAIBHBIX W TIOTMEPEYHBIX CBSA3CH. BclencTBue 3TOro TiaBHbIE Oaliku
YeThIpeX(PEPMEHHBIX MOCTOB MOTYT HMMETh MEHBIIYI0 TOPU3OHTAIBHYIO
«M3TMOHYIO0 M KPYTUJIBHYIO JKECTKOCTh, UeM KOopoOuaTblie 0aaku OJHOO0ATOUYHBIX
U JIBYXOJIOUHBIX MOCTOB. YacTo riiaBHbIe OaJIKM 4eThIpex(epMEHHBIX MOCTOB
BBITIOJIHAIOT OJTHOCTEHYATHIMU
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Puc. 2 Ceuenus nposieTHbIX 0ajnok (a, 6), M3rOTOBJICHHBIX
U3 MPECCOBaHHBIX Tpoduiieit {6—a)

B HacTosiiee Bpems Ipu MIPOU3BOACTBE KPAaHOB BCE IIMPE NPUMEHSIOT CIUIOLIHBIC
JIMCTOBBIE METAJUIOKOHCTPYKIIMM, TaK KaK OHU JICIIEBJICE U MEHEE TPYAOEMKHU B
M3rOTOBJICHUU OJiarojapsi-aBTOMaTU3aluU MPOLECCOB CBAPKU U HMCHOJIb30BaHUIO
JUCTa BMECTO NMPOKATHBIX Ipo¢uieil. B TUCTOBBIX KOHCTPYKIUAX MO CPABHEHUIO C
pelieT4aTbiMi 00Jiee paBHOMEPHO PacHpeeiseTcs CUJIOBOW MOTOK U B. CBSI3U C
ATUM HaOJII0JIa€TCsl MEHbIIAsi KOHLIEHTpALKs HamnpsHKEeHU B CThIKax. Takue KOH
CTPYKLIMH oOecreunBaloT 0ojieeé BBICOKYIO HAJAEKHOCTh IMPU TEPEMEHHBIX
Harpy3Kax.

HeoOxoaumMo nMeTh B BUAY, YTO MPHU MaJbIX . TPY30MOABEMHOETIX BCA IUIOLIAIb
CEYEHMS CIUIOUIHBIX JINCTOB IOJHOCTBIO HE MCHOJB3YETCs, NO3TOMY NPHUMEHSTh
JIMCTOBBIE KOHCTPYKIIMH B 3THUX YCJIOBUAX HEPAMOHAIBHO. [IepCrIeKTUBHBIMU JUIS
MOCTOB KpaHOB TIPy30HOJBEMHOCTBIO 7015 T oOKa3aiuch KOHCTPYKLHMU OalloK
«000JI0OYKOBOT0» TUIA M3 THYTHIX 3JeMeHTOB brarogaps pauuonanbHON ¢popme
CEYeHMs] OAJIKM YCTONYMBBI, HECMOTPS Ha TO, YTO Y HUX TOHKHE CTEHKU U HET
MONEPEYHbIX auadparm.

BcnomorarenbHasi cTeHka kopoO4yaTOW Oajaku WHOT/IA BBIMOJHSIETCS B BUJIC
0e3packoCcHOM (hepMbl OCHOBHASI HECYIIasl CTCHKA JIJIsi 00eCTieYeHUsl YCTOMYMBOCTH
cHa0kaeTcs MPOJAOIBHBIMH 3UTAMH @ OTBEPCTHUS B CTEHKE 0aJIKu — OTOOPTOBKOM.
KpaHoBas Tenexka rnepeMenaeTcsi o peiabcaM, yJI0KEHHBIM Ha BEPXHUX MOscCaX
OCHOBHBIX Oanmok. MexaHu3M TMepeABMKEHUS KpaHa U TPOJUIEU TEJIeKKHU
pacrnoJiaraloTcsi Ha KOHCOJIbHBIX IJIOIIAJKAX, YTO
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Puc. 3 Meraiinueckue KOHCTPYKIMH KPAHOBBIX MOCTOB: B — KoJest
TeJe:KKH; L— nposietr mocra; B — 06a3a kpaHa

oOecrieunBaeT JIETKAW JOCTYNT K BBIKATHBIM OyKCaM  XOJOBBIX KoJIeC,
PaCIOJIOKEHHBIX BHYTPH KOHIIEBBIX OAJTOK.

Hawnbomnee  pacnpocTpaHeHHBIM  THIIOM  KPaHOBOTO  MOCTa  SIBIISCTCS
JBYXOQJIOYHBIN MOCT C TIEpEMEIIEHUEM TEJIEKKH 110 BepXxHeMy moscy. OgHako oH
HMEET CPaBHUTEIBHO OOJBIIYI0 BBICOTY, OOJBIIYIO MacCy M TPYJIOEMOK B
n3rotoBjieHun. I1o3ToOMy B MOCTOBOM KPaHOCTPOCHHMH BCE INMHPE IMPUMEHSIOT
0JTHOOAJIOYHBIC MOCTHI C OOKOBBIM PACIIOJIOKEHHUEM

@
i

Puc.4. Ceyenns 02510k «000,104K0BOT0» THIIA (@) U KOHCTPYKIUH 020K MocTa (0)

NOJBEMHOTO MexaHu3ma Jljis OJHOOATOYHBIX MOCTOB XapaKTEepPHBI MEHbIIAs
Macca Ornarojapsi Jy4IleMy HCIOJb30BaHHIO CBOMCTB MaTepuasia BEPTUKAJIbHBIX
CTEHOK, MEHbIIEe YHUCJIO BCIOMOTaTeNbHBIX JJIEMEHTOB M  CTaTUYecKas
OTIpeIeNIEHHOCTh, YTO oO0Jyierdaer pacyeT. B psae ciayyaeB CHMIKEHHUE MaccChl
nocturaer 40%, YTO TO3BOJIAET YBEIMYUTH TPY30MOABEMHOCTh KpaHa 0e3
YCUJIEHUSI CYIIECTBYIOIIMX TMOJKPAHOBBIX IyTeH. Jlis cokpamieHuss oObema
CBapOYHBIX pabOT B OJHOOATOUHBIX MOCTaX MPHUMEHSIOTCI-TAKKe 000JIOUYKOBBIC



npoJieTHble Oanku K uX Topuam npuBapuBarOT IIUTHI C XOJAOBBIMH KOJECamu, a
MEXaHU3M MePEABUKEHUS MOCTa MOXKET ObITh JJa)ke BCTPOEH BHYTPhb Oanku. Jlms
XOJIOBBIX KOJIEC TEJIKKM Ha TpyOe YCTaHaBIMBAIOTCS MPOAOJIbHBIE IIBEIIEPHI,
UCIIOJIb3yeMbI€ B KaUeCTBE pejIbCa.

KopoOuaTsie 6anku MOTYT U3rOTOBIISATHCS TAK)KE U3 THYTHIX MTpoQuiien
OcHoBHble ipoduiH 4 © 6 UMEIOT B HUKHEH YacTH OTOOPTOBKH S5 1J11 CBAPHOTO
miBa. B BepxHeil yactu nmpoduiiu coeAMHEHBI IBaMU Sl TpuYeM OTOTHYTHIE MOJIKU
6 CKpEIJICHBI CO CTEHKaMU MPOOOYHBIM COEAMHEHUEM (DJIEKTPO3aKIICKaMu S) 1
BBIIIOJIHAIOT POJIb FTOPU3OHTAIIBHBIX peOep KECTKOCTH, OIEPKUBAsi CTEHKU B
CKaThIX BEPXHUX 30HaX. BepTHkanbHbIe yUaCTKU / MOAAEPKUBAIOT MOJITENE-
xeunblil penbe 1. [Tonepeunsie pedpa 2, obecneunBaone yCTOHUNBOCTh CTEHOK

U paclpeaeNsomue Harpy3Ky OT peibca Ha CTEHKU OallKu, TaKKe IPUKPEIICHBI K
OCHOBHOMY TIpOo(rITIO AIeKTpo3akienkamMu 3, B 3Tol KOHCTPYKIIMN YMEHBIIICHO

KOJIMYECTBO MPOJIOJIHbHBIX CBAPHBIX
Puc. 5. MocTtsl ¢ 6e3packocHBME  pepMamu

TTOTiLIe




Puc. 6. Kopo6uatsie 6anku U3 TPyHTHBIX 3JIEMEHTOB.

HIBOB (IO CPaBHEHUIO C OOBIYHBIMM KOHCTPYKIIMSIMH, CBApEHHBIMU M3 JBYX
BEPTUKAJIBHBIX U JBYX TOPU30HTAIBHBIX JHCTOB) M UCIOJb30BAHO MUHUMAJILHOE
KOJIMYECTBO FOPU3OHTAIBHBIX pPeOep HKECTKOCTH.

AHanoruyHasi KOHCTPYKLHMsS KopoO4yaTol OalKu U3 THYTBIX OJEMEHTOB
oOpa3oBaHa M3 OJHOTO JucTa 3 W HIbKHEro mosica 4. [loaTenexedyHwlii  penbC
MOJIICPKUBACTCS  JIOTIOJIHUTEIBHBIM THYTHIM JIUCTOM 1, pacmopHbie
Harpy3ki B KOTOPOM  BOCIPHUHHMAIOTCSI TOPU3OHTAJIBHBIM  JIHCTOM 2.
[IpenBaputenbHo cBapuBaeTcs KopoOka U3 JIUCTOB 1 v 2 u 3aBOJUTCS B MOJOCTH
THYTOTO JUCTa 3 TJIABHOW Oanku. DieMeHThl OajKku, BKJIIOYasl , OTOOPTOBAHHBIM
HIDKHUM 10SIC 4, CKPETUISIIOTCS] MEXAY CO00I TOUEUHOM CBapKOil.

Tak kak H3rOTOBIEHHE KOPOOUATHIX OAlOK TPYJOEMKO, TO pa3padOTaHbl U

BBIIYCKAIOTCSI OJJHOCTEHYAThIE IPOJIETHBIE OANKU C KOpOOKaMH KECTKOCTH,
PacroI0KEHHBIMUA OOBIYHO BJIOJIb CKATOW 30HbI CTEHKH B Takux Gankax QyHKuuu
AJIEMEHTOB CEUEHUSI YETKO PACIpEJIeiCHbl: CTEHKH BMECTE C MOsicCaMH BOCIIPUHU-
MalOT BEpPTUKAJIbHbIE HAarpy3ku, OOKOBOW HACTHWJI M BEpXHUH Mmosic —
TOPU30HTAJIbHBIE HArpy3Kd, a KOpoOKa >KECTKOCTH 00eCleyMBacT HEOOXOAUMYIO
KPYTUJIBHYIO JKE€CTKOCTh ceueHusi. KopoOka jkecTKoCcTH 00pa3oBaHa HAKJIIOHHBIMU
pebpamu 2 u 4, npUBApPEHHBIMU K CTEHKE 3, YTO YCTPAHSET COCPEAOTOUYCHHE
CBApHBIX IIBOB B MECTE, I'/I€ BEPXHUM MOSIC 5 MPUMBIKAET K cTeHKe. Kpome Toro,
BEPXHSAA C)KaTasl 30Ha CTEHKH MOAKPETIeHa IBYMs Pa3HECEHHBIMU IO BBICOTE IPO-
JOJIbHBIMU ~ peOpamMu, Osarojaps dYeMmMy CT€HKa NpHoOpeTaeT  OOJbIIYIO
YCTOWYMBOCTD. JIMCT 5 TOpH30HTAIBHOTO HACTHIIA TIOIIEp)KUBAaETCs pedpamu 6. B
CEUCHHHM NPEeayCMOTPEHbl TaKKe BepTUKalbHble pedpa 1, obecneumBaroiiue
OOIIYyI0 )KECTKOCTh CTEHKH. B Apyroil KOHCTPYKUMUK BEPXHUH MOSIC / IPEACTABISIET
co0Ol TpeyroJbHYyI0 KOPOOKY KECTKOCTH, IMPUBAPCHHYIO K CTeHKe 5. Bepxuui
CKAaTblil TOSICHOM JIMCT TOJKPEIUIEH HAaKIOHHBIMA CTEHKaMH KOpPOOKH.
["Opu30HTATBHOTO KECTKOCTh CEUEHUS 00ECTICUMBACTCSI OTOOPTOBAHHBIM JIUCTOM 3
HACTHJIa, MOJJCPKUBAEMBbIM THYTHIMU KpPOHIUTEHHAMU 4 s 2, CBSA3aHHBIMH CO
CTEHKOH U C KOPOOKOI KECTKOCTH.
B K0370BBIX KpaHax ¢ TMOABECHBIMU TEJIEKKaMH, MEpeMEUIaloIUMHUCI IO
MOHOPEJIbCY, HUCIHOJB3YIOTCS Pa3IMYHbIE CEUEHHUs OJHOOAJIOYHOrO MPOJETHOTO
CTPOCHHMSI B 3aBUCHMOCTH OT TPY30II0TEMHOCTH U MPOJIeTa KpaHa U KOHCTPYKIIHH
TEJECKKH

3 g
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Puc. 7 . OngHo cTeHuarsie TpoJIeTHBIE OaKK KOPOOKaMH JKECTKOCTH



MCTEUIJIOKOHCTPYKHI/IH MOCTOBBIX KPaHOB, COCTOAIIASA M3 JIBYX IJIaB HBIX U JIBYX
KOHIICBbIX 68,.]'[01(, KCCTKO COCAUMHCHHBIX MCKIY CO6OI>1, ABIIACTCA CTaTHYCCKU
HGOHpCIIGJIPIMOfI YCTBIPCXOIIOPHOH CHCTCMOﬁ, 4dTO  OUKTYCT Tp€6OBaHI/IC
MOBBIIICHHOM TOYHOCTH M3TOTOBJICHUS M MOHTA JKa, IIOCKOJIBKY OIIpCACINTD
q)aKTI/I‘ICCKI/IC Harpy3Ku Ha XOOOBBIC KO JICCAa B 3THUX KOHCTPYKIUAX TPYIAHO. Ecan
Oosee TOYHO OIIPpCACIINTE HAr'py3KH, I[CI?ICTBYIOHII’IG B MCTAJUIOKOHCTPYKIHMH,

TO MOSIBUTCS BO3MOKHOCTh
CHU3UTh €€ MAaccCy, YMEHb IIHUTh NOTpeOHYIO MOIIIHOCTh ~ MEXaHU3Ma
nepeaBmwxkeHus U T. 1. "C 3ToM 1enblo MpeyioKeHa CTaTH YEeCKU  OlpeaeauMas
TpEeXOIOpHas cucrema B oartoii  KOHCTPYK

IIMA MOCT KpaHa coOWpaeTcs W3 JIBYX KECTKUX ['-00-pa3HbIX MOIYyMOCTOB JI U
b,cBs3annbix  Mexay — coOoitmapaupHo. Kaxnapiii momy C KOHIEBOM Oankoit
KECTKO coeauHeHa TiaBHas Oanka 3. Takum o0pa3oMm, KaKIbli TOTyMOCT
ONMpaAETCA Ha TPU TOUYKHM — Ha JIBA XOJOBBIX KoJieca M Ha CBOOOJHBINA KOHEI] B
rJIaBHOW Oanku, Jexalluii Ha TOPU30HTAIBHOM poJHKe 4, YCTaHOBJICHHOM Ha
KOHIIEBOM Oajke compsiKeHHOro mnosrymocta Ponuku S5 mpenHasHaudeHbl AJid Ha-
MpaBjeHUs TJIAaBHOW Oaikd, a TOpUEBOM JHMCT 6 OrpaHUYMBAET B3aUMHOE
nepemernieHre mnoiaymoctoB [lpu pacdere METAIUIMYECKUX CIUIONTHOCTEHYATHIX
KOHCTPYKIIUH KpaHOB CIEAYeT PacCMOTPETh HArpy3k, KOTOpbIE BO3HHUKAIOT,
KOI/Ia TeJeXKKa paclojoXKeHa a) IMOCepe/MHe TpojeTa u 0) OKoJIo Hambosee
Harpy>KeHHOM KOHLeBOW Oanku. [ QepMEeHHBIX KOHCTPYKUUW pacyeTHbIE
TIOJIOKCHUST TEJICKKH YCTAHABIHMBAIOTCS W3 YCIOBUS TOJYYCHHUS B PACUCTHBIX
AJIEMEHTaX MaKCHUMAJIbHBIX Harpy3ok. Hawmbosee TOYHO 3TH Harpy3kum MOXKHO
OTIPENICNTh TIPH pPacueTe MOCTOB KaK MPOCTPAHCT-'BEHHBIX cHucTeM. OmgHaKO
4acTo-pacyeT BEAyT MO YIPOIICHHOW CXeMe, PacwICHssl IMPOCTPAaHCTBEHHYIO-
KOHCTPYKITMIO MOCTa Ha OTJACNIbHBIC IIJIOCKHE JJIEMEHTHI (TJIaBHYIO OanKy WU
dbepmy, BcmoMmoraTesnbHbie (PepMbl, KOHIIEBbIE OaJIki). B 3TOM cityyae Haj0 BBECTH
Kod(PUIMEeHT ycnoBuid paboThI m, IPUHUMAEMbId m = (),8 — 11 TTIABHBIX OAJIOK
KOpOOYaThIX MOCTOB 0€3 BCIOMOTAaTCIbHBIX ¢epM u m=1,2, ecinm ecThb
BcrioMmorarenbHble hepmbl; T = 0,5 — 1 KoHIeBoM Oanku u T = 0,45 — mid
BCIIOMOraTelbHOW (hepMBl. Y OJHOCMEHHBIX OaloK MoctoB m = = 1,-1 —nms
rIaBHBIX Oaimoxk u  T=0,55 —musa BCIIOMOTATEIbHBIX

Puc.8. Tlonepeunsie cedeHnst TPOJIETHBIX CTPOSHUN OJTHOOATOYHBIX KO3JTOBBIX
KPaHOB C IMOJIBECHBIMU TEJIEKKAMH.



depm; y MOCTOB ¢ packocHbiMU (pepmamu T—1,1 —1s TnaBHBIX depM U T =
0,55— nns BcmomorartenbHbIX ¢depM. baiky mocta u depMy IPOBEPSIOT MO
YCIOBUSIM ~ JKECTKOCTH MocTa (orpanmyeHue mporuba). PexoMmeHmyroTcs
CIICAYIOIIME TOMYCTHUMbIC OTHOCUTEIIbHBIC 3HAYCHHUS (B OJIAX MpojieTa MocTa L)
nporu0a METaJNTIOKOHCTPYKIIHA .MOCTOBBIX KPaHOB TPU JCHCTBUH TOJIBKO BEPTH-
KaTbHOW, CTaTHYECKH MPWIOKECHHOW TMOABIKHON Harpy3ku 0Oe3 ydera
ko3 duneHTa neperpy3Ku.
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Puc. 9. TpexonopHass KOHCTPYKITHS KPaHOBOTO MOCTa

['maBHbIM OankaMm (depmaM) MOCTOB ¢ mposieToM L>-17' M mpu u3roroBneHuu
3aJ1al0T CTPOUTENbHBINA MoabeM, paBHbIA 1/1000 nponeTa, 4ToObl pu padoTe moa
Harpy3koil Oajika He HMellaype3MEepHOro mNporuda, MeEIIAroIero HOPMaJlbHOM
paboTe Tenexku. . B kpaHax Manoil rpy30moJbeMHOCTH M KpaH-Oajkax 4acTo
OTPaHUYMBAIOTCS TNPUMEHEHHEM OJHOM Oaliku, SIBISIIOIICHCS OCHOBHBIM He-
cymuM saemMeHToM. OOBIYHO 3TO MPOKATHAS JBYTaBpoBas Oaka, BHIOOP pa3zmepa
KOTOpPOW MPOM3BOJAT MO YCIOBUAM oOecredeHHuss HeoOXOAUMOM KECTKOCTH U
BO3MOYKHOCTH MPOXOAa TEJEKKH WIH 3JIEKTPOCTAIN 10 €€ HIKHEMY mosicy. s
YBEJIIMYEHUS] BBICOTHI OaJIKW M €€ MOMEHTa CONpPOTHBJICHHUS O€3 yBEIUYCHUS
Macchbl HMHOIZIa TPOKAaTHbIE ABYTABPOBbIE OalKH pa3pe3aioT IO [JUHE, Kak
MOKa3aHO Ha. 3aTeM pa3pe3aHHble MOJIOBUHKM pa3IBUTAIOT, CMEILIAIOT Ha
noJiara BbIPE30B M CBApUBAIOT BhICTymaroniye mo KoHIAM Oalku KOHCOJIbHBIE
4acTH OTPE3aroT.



Puc. 10. CocraBnast aByraBpoBas 6anka Puc.1ll. Kpan-6aika ¢ snemenramu
FOpHSOHTaHLHOﬁ KCCTKOCTH

VY KpaHOB OOJBIION TPy30MOABEMHOCTH. C OOJBIIMM MPOJETOM JIBYTaBPOBYIO
OaJIKy MpUKPEIUIIOT K depMam, mpuyeM Oanky JuOO0 MOABEIIMBAIOT K depMme
MOCTa CHHU3Y, 100 (hepMy yCTaHABIMBAIOT B-TUIOCKOCTH OCHOBHOUM Oamku Jlms
oOecrieueHus: He0OOXOAUMON TOPU3OHTATBHON KECTKOCTH U 00IIeHd YyCTOMYUBOCTH
IJIaBHOW OaJIKu KOHCTPYKIIMM MOCTa TMPUMEHSIOT TOPU30HTaIbHBIE (DEepMbl MU
JIOTIOJTHUTENbHBIE ~ PACKOCHl  HCMOJb3YEMbIE [UJISi  pa3MEIICHUS MeXaHU3Ma
nepeaBmkeHuss Mocta. [Ipu npuMeHeHnn TOPU30HTAIBHBIX (PepM KeCTKOCTH (TpU
nposiete kpaHa L >10 M) sinemMeHTh TOpU30OHTANBLHON (epMbl BHIOMPAIOT Tak,
4TOOBI UX THOKOCTH A HEe npeBbIniana 250.

OT >KeCTKOCTH METaUIOKOHCTPYKIIMM MOCTa KpaHa B 3HAYUTEIBHOW CTETCHU
3aBUCHUT TPABUJILHOCTH €TO JIBIDKEHHUS MO peibcaM. [Ipu HeqoCcTaTouHO JKECTKUX
KOHCTPYKITUSX 'HAOJI0/1at0TCS TIOBBIIIIEHHBIE TIEPEKOCH MOCTA.

[Ipu ompenenenun mnporuda pemierdarsix (epm npumeHstor dopmyiry Mopa,
KOTOpasi, €CJIM BCE CTEPKHU pabOTAIOT TOJILKO Ha MPOJOJIbHBIC HATPY3KU, UMEET
BU/I

‘1 SprSids
EkAk

rne S(}»—cuna ot BHemHeW Harpy3ku C?, OT HEWUCTBUS KOTOPOUM Ompenemnsercs
nporud B K-mJa CTEpXKHE; SU— cuja B K-M CTEp)KHE OT CAMHUYHOW CHJIBI,
MPWIOKEHHOW B TOYKe ompenenieHus rnporuba; /& A k, Ex — COOTBETCTBEHHO
JUIMHA, TUIOIIAJAb CEYEHUS] U MOIYJIb YIIPYTOCTH MaTepuaia K-mo CTEPKHSL.

[Ipy mpOEKTUPOBAHUM KPAHOBBIX MOCTOB C OajgkamMu KOPOOYaTOTO CEYEHUS B
psAlle Ciy4daeB 11eJ1IeCO00pa3HO MPOBEPATh METALIOKOHCTPYKIIMIO Ha BpeMs
3aTyXaHUsl COOCTBEHHBIX KOJEOaHWU, BBI3BIBAIOIIMX BUOpAIUIO, OTPUIATEIHLHO
BJIMSIIOIIYIO HA CAaMOYYBCTBUE KpaHOBIIU-Ka [7]:

:t_c|nfﬂ
o f
rne t. — mepuom COOCTBEHHBIX KOJ€OaHWUN MOCTa C TEJNEKKOM 0e3 rpysa,
PACIIOJIOKEHHOM B CEepelHMHE IpoJieTa, C; 0 — JOorapu(PMUUYSCKUN TEKPEeMEHT

3aTyXaHusl KoJeOaHWW, paBHBIM Pa3HOCTH JOrapu(MoB JBYX MOCIEIOBATEIbHBIX



aMIuATyT; frmac—aMIumTyga KojieOaHWidi B HayaJbHBIH MOMEHT (MHOT/IA
NPUHUMACTCS PaBHOW CTATHYECKOMY MPOruly OT Beca HOMUHAJIBLHOTO rpy3a); f—
aMIUIUTyJla, TMpPU KOTOPOM Tpollecc 3aTyXxaHWs KoJieOaHUM  cuuTaercs
3akOHYeHHBIM; 00byHO mpuHUMAT f=0,05fn. JlekpemenT 3aryxanus O c
TOYHOCTBIO, JOCTATOYHOW JUISI TPAKTUYECKUX PACYETOB, MOYKHO CUHUTaTh B
nporiecce KojieOaHui MOCTOSHHOM BETMYMHOM, paBHOM
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Jlonyctumoe Bpems 3aTyxaHus KoseOaHuil | 3aBUCUT OT TUMa KpaHa U yCIOBHM
ero skcruryatanui. OOBIYHO €ro 'MPUHUMAIOT paBHBIM 15 ¢ [leproa coOCTBEHHBIX
KOJIeOAHUM KpaHOBBIX MOCTOB OOIEro Ha3zHayeHUs MpU UX pabore Oe3 rpysa
tc<0,25 c.

VY anioMUHHUEBBIX CIUIABOB BHYTPEHHHUE HEYNPYTHUe CONPOTHBIECHUS OOJIbLIE,
4yeM y crajeil. DTH CONpPOTHUBIICHUS SBISAIOTCS OJHOM W3 MPUYMH 3aTyXaHUs
Kose0aHui, MO3TOMY M JIOrapu(PMUYECKUN JEKPEMEHT 3aTyXaHus KosieOaHUil
KOHCTPYKLHUH U3 aIIOMUHHMEBBIX CIUIABOB ITOYTH BABOE OombIe: 6~1072/t 2

BricoTy rnaBHBIX pemieTdyarbix (GepM B CEpeIMHE MpOoJIETa M3 YCIOBHIMA
HEOOXOJMMOM KECTKOCTH MPUHUMAIOT B TIpeieax
hy =(1/12 -1/16)L

BreicoTy ©Oanku KOpoOuYaTOro CcedeHuss MPUHUMAIOT B Ipenenax A=
(1/16+1/20) L, a BeIcOTY OasiK¥i TBYTaBPOBOTO CEUCHHUS
ba3za kpana B T. €. pacCTOSIHUE MEXKIY OCAIMH XOIOBBIX

CUPHBIX TEJICKEK Y MHOTOKOJICCHBIX KpaHOB, TNpuHUMaeTcs pasHou (1/7-1/5) 1.
IIpu npenBapuUTENbHBIX paCU€TaX, OPUEHTUPOBOYHYIO MACCY IOJIOBHHBI MOCTa
KpaHa 4-i rpyImIbl pexxuMa padboTel (0e3 yueTra Macchbl
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Puc. 12 . I'paduxu maj1s1 onpeeneHust Macchl MOJIOBUHBI KPAHOBBIX
MOCTOB:

a — ¢ rnaBHbIMH depMmamu; 6 — ¢ CamkamMu KOpoOUaToOro CEUCHUs

KOHIIEBOM Oajky, HacTWUja W PEIbCOB) MOXHO ONPENEIUTh MO Tpadukam B
3aBUCUMOCTH OT NPHUHATOW KOHCTPYKIMU MOCTa, FPY30MOABEMHOCTH U MpPOJeTa
[24]. Hns xpanoB 1, 2 m 3-i rpynn pexuma pabOThl Maccy, MOJIYYEHHYIO IO
JNaHHBIM rpaduka, ' ciaeayeT ymeHbIUTh Ha 10%, a nis kpaHoB 5-i u 6-i1 rpynn



pexuma pabotel — yBenmuuuTh Ha 10%. JInsi MOCTOB, W3TOTOBJICHHBIX U3
HU3KOJICTUPOBAHHBIX CTajied, 3HAUEHHSI MacChl clieayeT yMeHbuTh Ha 10—20%.
Macca pemeT4aTblx MOCTOB MaJbIX IPOJIETOB MPAKTHYECKU Ta KE€, UYTO U KO-
poOuaThIX, a Mpu OOJBIINX MPOJIETAX PEIIeTYAThIE MOCTHI Jierye KopoOUyaThIX Ha
10 — 40%, mpuuem Oojee CyIIECTBEHHOE CHUKEHHE MacChl HaOIrofaeTcs y
KpaHOB MaJloi rpy30MObEMHOCTH.

Maccy 0AHOOANOYHBIX KpPIOKOBBIX KpPaHOB C VIPABJICHHUEM U3 KaOWHBI
OTIPE/ICTISAIOT ¢ MOMOIIbI0 TpadukoB. [I1si KpaHOB ympaBisieMBIX C T0JIa, Macca
oKasbpIBaeTcs Hiwke Ha 10—25%.

Mupuny B TropU3OHTANBHOTO JKMCTa Oamkd W3 YCIOBUH oOecredeHus
TOPU30HTAJILHOM >KECTKOCTH MpUHUMAIOT B mpenenax U = (1/2-W/3) s, u ona
noibkHa ObITh B> (1/404-1/50) b.

TonumHy BEpTUKAJIbHBIX JUCTOB 0AJIOK NPUHUMAIOT 0OBIYHO HE MeHee 5 MM. [Ipu
OTHOIIEHUU BBICOTHI JINCTA K €ro TojiimuHe /6 = 8§0-7-160 BepTUKAIBHYIO CTEHKY
C LIENIBbIO TOBBIIMICHUS] YCTOMUMBOCTU YKPEIUIAIOT MOMEPEUHBIMU BEPTHUKAIBLHBIMU
pebpamu  xkectkocTh. OuUeHb TOHKHE CTEHKHU (A/6” 160)  ykpersitoT

BCPTUKAJIbHBIMH U I'OPU30HTAJIbHBIMHU
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Puc.13. Macca noaBecHbIX OAHOOAIOYHBIX KPaHOB: a —
OJTHOTIPOJICTHBIX; 6 — J&ByX TIPOJICTHBIX; 6 —
TPEXIPOJIEXHBIX

pebpamu xectkocT. HambombIiee paccTossHrEe MEXIy MOMEPEUHBIMU pedpamu
YKECTKOCTH HE MIPEBBIIIAET ABONHOMN BBHICOTHI CTEHKU (U HE OoJiee 3 M).

PaMbl TenekeKk MOCTOBBIX KpaHOB B OOJBIIMHCTBE CIIy4aeB CBApUBAIOT U3
IUCcTOBOM ctayii K BEpXHEMyY JIMCTYy paMbl NPUBAPUBAIOT CIIELMAIBHBIE IIJIATUKH
JUTST TIOCTIEYIOIIe o0pabOTKK WK JIeJal0T Ha0Op MOJCTaBOK JUIsl KOMIIEHCAIIUN
HETOYHOCTEH NpU COOpPKE YCTaHABIMBAEMBIX HAa HHUX JJIEMEHTOB MEXaHHU3MOB.
[Ipy mnpoekTUpoBaHMU paMmbl TEIEKKH 0co00e BHUMaHuEe oOOpalialT Ha
o0ecrieyeHrne JOCTAaTOYHOM €€ IKECTKOCTH, OOECHeurBaOIIe HOPMAaJIbHYIO
paboTy MexaHu3MOB. Tak Kak pama TEJIEeKKH COCTOMT M3 psiia >KECTKO COequ-
HEHHBIX 0aJ0K, YCTAHOBJIEHHBIX HA YETHIPE OMOPbI, TO OHA SIBJISIETCA MHOTOKPATHO
CTaTUYECKU HEOIPENeIMMON CHUCTEMOW. TOYHBIM pacyeT pambl METOAAMHU
CTPOUTEIIBHOM  MEXAaHUKH  BECbMa  TpyAoeMOK. I[loaTomMy  HCHONB3YyIOT



npuOIMKEHHBIE METOABI pacyeTa, pacuieHs sl KOHCTPYKIMIO paMbl Ha OT/AEIbHBIC
JIBYXOIOPHBIE, CBOOOHOJIEKALUE TPOJOJIbHBIE U MomnepeuHble 0anku. Tak kak
JEeUCTBUTENBHBIE JeOpMALIMK U HANPSHKEHUS OTIUYAIOTCSA OT PACYETHBIX, TO IS
KOMIIEHCAllUX  JOMYUIEHHBIX [OTPEIIHOCTEM M  IOBBIIIEHUA KECTKOCTH
NPUHUMAIOT 3arac MPOYHOCTH, paBHbIM 2. Jlns oOecrieueHusi 0e30MacHOCTU
OOCITy’>KMBaHHUSI TeNeXKa UMEET TMepusia, MPOXOASIIME C JBYX CTOPOH,
NEePHEHANKYIAPHBIX HANPABJICHUIO JBUKEHUS, a MPU MOJBOJE TOKa MO THOKOMY
Ka0elo U OTCYTCTBUU rajepeu JUisi oOCTyXKUBaHUS MEpUiIa YCTaHABIMBAIOTCS U
CO CTOPOHBI TOKOMOABOAA. [[JIs1 MPOAOIBHBIX U MONEPEYHBIX OANOK paM TEIEKEK
PEKOMEHIyeTCsl PUMEHSATh THYThIE M IITaMIIOBaHHbIE Mpodunu. banku ciemyer
pacnoJiaraTh 0 BO3MOXHOCTH HEMOCPEACTBEHHO IOJ ONOpPaMU BaJIOB, OJIOKOB,
PEAYKTOPOB, JBUIaresieil MexaHu3Mma. Pama TenexkKu AO0JDKHA OBITh MOJHOCTBHIO
3aKphITa HACTWJIOM M3 JINCTOBOM CTaju, 3a MCKIIOUYEHUEM OTBEPCTHM, Yepes
KOTOpBIE MPOXOJAT TPY30BbI€ KaHAThl U KaOenu Ui rPy30BOTO 3JEKTPOMAarHUTA.
IIpy npenBapuTENbHBIX pacyeTax METAUIOKOHCTPYKIMM MOCTAa U MEXaHU3MOB
OPUEHTHUPOBOYHYIO MacCy T, TEJEKEK MOCTOBBIX KpPaHOB OOIIEr0 Ha3HAYEHUs
MO>KHO ITPUHATH 1O TAHHBIM

Merannnueckue KOHCTPYKLIMM TOBOPOTHBIX KpaHOB. IIpu pabore mOBOPOTHBIX
KPaHOB I'PY3 MOXET HaXOAUTHCS ITOCTOSHHO HAa KOHIIE CTPEJIbI U IIEPEMEIAThCs
no cTpene. B 3aBucumMocTH OT BBIOpPAHHOM CXEMBbl KpaHa pacdeT CTpebl
MPOU3BOJAT pPa3IMYHbIMU criocobamu. IIpy HenmoaBWKHON Harpyske moakoc AB
CTPEJIBI PACCUMTHIBAIOT HA CKATHUEM a PACTSKKY HB — Ha pacTsSHKEHHE OT cocpe-
JIOTOYEHHOW HArpy3KH, MPHIOKEHHON K OroJIOBKY cTpenbl. I[Ipu Harpyske,
MEPEMEIIAIONIENCA BIOJb CTPENBI, ONPENEIICHUE PpAaCUYCTHOW HArpy3ku IS
MIOAKOCA MPOU3BOIAT IMPU IOJIOKEHUH I'Py3a HA MAaKCUMaJbHOM BbLIeTe. Pacuer
CTpPEJIBI IPOU3BOAAT B 3TOM CIIy4ae ISl IBYX IOJOKEHUM I'Py3a: HA KOHLE CTPENbI
(monoxxenue /) M mocepenuHe mposieTa MakCUManbHBIM W3rHOAIONU MOMEHT
CTpejbl B TOUKE B, KOorja TellexKa HaxoauTcs B nosioxkenuu |, Jns onpenenenus
MaKCHMaJbHOTO H3TMOAIOIIET0 MOMEHTA MpPH TMOJOXKEHUHM TEIEKKH B. MpPOJETe
Oanky MeXIy ToukaMu b u B Teneka 0JKHA ObITh YCTAaHOBJIEHA B MPOJIETE TakK,
4TOOBI TOYKA CEPEMHBI MPOJIeTa JISJIMIA TOMOoJaM PAcCTOSHUE a\ MEXIy paBHO-
neiictByromeid S ot cun P\ u P% pnaBieHHs XOJOBBIX KOJeC Ha Oanky Hu
HanOOJbIIEH U3 ATUX ABYX cuil. CeueHue ¢ HaubOJIBITUM U3THOAIOIIUM MOMEHTOM
OKa)KEeTCsl PacoJIOKEHHBIM HE B CEpeIMHE IMpoJieTa, a MoJ OOoJbLIEeH HArpy3KOH.
[Ipu sToM HauOONBIIMIA MOMEHT JJIsi Cllydash HEpPaBHBIX HArpy3oK, T. €. Mpu
onpenessAroT rae # = JI+JI>, a nns ciiydas paBHBIX Harpysok, T. € npu P,=P,=p
(puc. 203, 6), — no popmyie

= 2P.



Jlist Hanbonee parMoOHAIBHOTO MCIOJB30BAaHUSI CEUCHUS CTPEITbI
_Heo0X0auMO, YTOOBI MaKCH-

i . MOMEHTHI TP HAaXOXJICHHH Tpy3a Kak B

' 6 ONIOXKEHUU /, TaK W B IIOJOXKEHUH // ObLIM

5] OMUHAKOBEI, T. €. Mbl = My,

OTtcroa MOXKHO HaTH pa3Mmep c¢. Tak Kak B
MOBOPOTHBIX KpaHax 0asza TeNeKKH BechMa
HEBEJIMKA, TO, 3aMEHSS CUJIbI, JIEUCTBYIOIINE

, -Ha XOJIOBBIC KOJIECa, OJHOM CHIIOH 0.,, npu-

I
I e

A= JIO’)KEHHOH B IIEHTPE TEJCKKH, HaXOJIUM, UTO B
=
& £ nosioxxenun // tenexku M,,~ — Oepc/4. U3
YCJIOBUSI pPaBEHCTBA MOMEHTOB IIOJIy4aeM C =
41/5.

Puc. 14 . PacuetrHas cxema . .
KosoHHy KkpaHa ¢ BHEIIHEW BEpXHEU

oropoii (cM. puc. 202) pacCUUTHIBAIOT HA U3rHO MO HAUOOJBIIEMY U3rHOAIOIIIEMY
MOMEHTY M ,, BOZHHMKAIOIIEMY JIMOO B TOUKE OMOPHI MOJIKOca 4 Ha KOJIOHHY, JIN0O
B TOUKE b COCTMHEHUS CTPEIIbI C KOJJIOHHOM.
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Puc. 15. Cxema omnpezaenenust U3ruOaronmMx MOMETII

[Ipn paboTe MOBOPOTHOTO KpaHa C MOCTOSHHBIM .BbUIETOM (KOrJa Harpys3ka He
nepeMenaeTcs mo crpese) Nporud MeTaJUIOKOHCTPYKIMU HE UMEET PelIarouiero
3HaueHud. Ecnu e Harpyska nepemeniaercsi mo cTpesie, TO IpOorud CTpesbl OT
Beca TENeXKU M HaubOojbIIero pabovyero rpysa JOJDKEH ObITh TaKUM, YTOOBI
YKJIOH MyTH, MO0 KOTOPOMY IEPEABUTAETCS TEJNEKKa MPU Haubojee HEBBITOJIHOM
nojoxkeHnn tenexku, He 360 mnpesprman 0,003. OTo ycioBue He
pacIpoCTpaHsAeTCs Ha KpaHbl, Y KOTOPBIX MEXAHU3M IEPEIABMIKECHMS TEIICKKHU
00Opy/lIOBaH aBTOMAaTHUYECKUM TOPMO30M 3aMKHYTOTO THIMA, U Ha KpaHbl, Yy
KOTOPBIX TEJIEKKA MTEPEMELIACTCS KAHATHOU TATOM.

B moBOpOTHBIX KpaHaxX, y KOTOPBIX M3MEHEHHE BBUIETA CO3AETCs Ka4aHUEM
CTpeJibl B BEPTUKAIbHOW IJIOCKOCTH, CTpelia MpPEeACTaBiIeT COOON CTEp>KEHb,
MMEIOUIAN TTPAMOJIMHENHYIO, JIOMAHYI0 WM KPUBOJHWHEUHYIO IMPOJIOJIBbHYIO OCh:
HwxHuii koHel cTpernsl KpenuTes K MOBOPOTHOM YaCTU METAJUIOKOHCTPYKLIMH, a
BEPXHUU KOHEL IMOAAECPKUBACTCS MOJIMCIACTOM M3MEHEHHUs BbuIeTa. biaromaps
ATOMY CTPEILy MOKHO paCCMaTpPUBATh B IJIOCKOCTH IOJIBECA TPY3a KaK CTEPKEHD C
JIBYMSI HIAPHUPHO OMEPTHIMU KOHLIAMH. B momnepeyHoM cedeHuH cTpesia 0ObIYHO
IOpencTaBiAeT CcoO0OM YeThIPEXYroJbHUK WM TpeyroibHUK. [losica crpensl
OOBIYHO H3TOTOBJISIOT M3 MpOKaTa — YroJIKOB wiau TpyoO. M3 3THX e BUAOB



MPOKATa BBIMOJHSIIOT M AJIEMEHTBHI PEImIeTOK cTped. JIJisi CHUXEeHus maTepua-
JIOEMKOCTH CTPEIy H3TOTOBIIIIOT B BHJIE CTEPXKHS IMEPEMEHHOHN >KECTKOCTH IIO
JUIMHE. B 3TOM ciydae MpOMOIBHYIO YCTOMYHMBOCTH CTPEJIBI IPOBEPSIOT Ha
pacyeTHOU JTUHE 11,,1,/, TA€ / — JAJMHa cTepxHs U [Iup — kodpPuiueHT 1mHbI,
3aBUCAIIMN OT 3aKOHA W3MCHCHHUS MOMEHTA WHEPIIUH CCUYCHHS CTCPXKHS U OT
OTHOIICHUS  MHHUMAJIBHOTO MOMCHTAa HWHEPIMH  CEUCHHUS  CTpEIbl K
MakcUMaJibHOMY. 3Has ko3¢ duiueHT (Jnp ¥ MHUHUMAIBHBIA paJnyCc WHEPIUU
CEYCHHS, B KOTOPOM MOMEHT HWHEPIIMH JOCTUTACT MaKCUMAaJIbHOTO 3HAYCHUS
VYmax, onpeaensroT THOKOCTh CTEPKHS MIEPEMEHHOTO CEUCHHS:

[Io sromy 3HaueHuto % JUisi CTEpXHS CIUIOMIHOTO cedeHus o Tabm. 31
OTIPEAETSAIOT KOIPPUITUECHT

[IpoBepky ,001I€H YCTOMYMBOCTH CTPEN CIEAYeT MPOU3BOIUTH IO OOOWM
[JIAaBHBIM HAMPABJICHUSIM: B IJIOCKOCTH MOJIBECA CTPEbl U B MEPHEHIAUKYIISIPHOM
el TI0CKOCTU. PacueTHylo JUIMHY CTpeJibl MPUHUMAIOT B 3aBUCUMOCTH OT CXEMBbI
3aKperUIeHHs €€ KOHIIOB (PeKOMEHAyeMble 3HAaUeHHs Kod(PUImeHTa npruBeIeHus
JUTAHBI \X. TaHBI HA C.

Ha ydacTkax MeXIy COCIMHUTEIHHBIMHU TUIAHKAMU KaKJlas BETBb CEUYCHUS
CTpEeJIbl TMPEACTABISIECT COOOM CXKATBIM CTEPIKEHb, 3aKPETUICHHBIA MO KOHIIAM,
IPOBEPSAEMbIN HA YCTOMYMBOCTH MO THOKOCTH K.

B HmkHel monke Oaliku OJHOPENHCOBOTO MYTHU MO KOTOPOW MEepeMeNaroTcs
XOJIOBBIE KOJIeCa TEJIEKEK Talei, BO3HHMKAIOT HAMPSIKEHUS OT M3ruda MmoJy
IEUCTBHEM COOCTBEHHOU CHIIBI TSKECTH Oall-

Puc.16. Cxema pacyera TOJKU OJHOPEIHCOBOTO MyTH

KM W HaIpsHKEHUS OT MECTHOrO H3ru0a, BBI3BIBAEMBIC COCPEAOTOUYCHHOM
Harpy3kou.Sl — cuiou-naBieHUsl KaTka Tesnexkku. JUist onpeneneHus MECTHBIX
HaIpsSHKEHUN TIONKY OalIki pacCMaTpUBAIOT KakK IUIUTY OECKOHEUHOW JJTMHBI,
YKECTKO 3aKPEIUICHHYIO 110 OJJHOMY MPOAOJIBHOMY KPAr B MECTE MPUMBIKAHUS €r0
K CTEHKE OaJKu MpU OCTaIIeMcs CBOOOAHBIM JApyroM kpae. Hampspkenue Ha
HIDKHEH TpaHulle ceueHHd (B Touke B) oT u3ruba CWioN TsKecTH Oalikw,
MO/IBEIINBAEMOI Ha TArax rae Ma, = 2P//4 + 01%/8 — wmzrubaromuii MOMEHT B
CEUYEHUH, PACTOJIOKEHHOM Ha IMOJOBHUHE PACCTOSHUS / MEXAy TOUYKAMU TOJBEca
penbca, OT BceX JACHCTBYIOMIMX CHJI (COCPEIOTOYEHHBIX BHEIIHMX CHJI U
PaBHOMEPHO pacHpeAe/ICHHON HArpy3Kd O OT CHJIbI TSDKECTH penbca); \Vi —



MOMEHT CONPOTHUBIICHHS U3TH 3HAK «4» OTHOCUTCA K TOUKE B Ha HIKHel rpaJl&e
CEYEHMs, a 3HAK «—» K TOYKE, PACIOJIO)KCHHOW HAa BEpXHEH I'PAaHHUIIEC CEYEHUs
HIOJIKH.

B atux dpopmynax K\, Ke, Kv — k03()PHIIMEHTHI, 3aBUCSIIHE OT COOTHOIICHUS
c/a (puc. 204) u npuHuMaemMbie 1o TpadukaM, U300pakeHHbIM; 1y — TONIIMHA
CEUCHUS MOJIKK B KOPHEBOM CEUCHHH; /p — TOJIIHUHA MOJKU B CPETHEM CECUCHUHU.

B 3aBHCHMOCTH OT TIOJIOKEHUS HArPY3KU P Ha MOJIKe HanOOJIBIITNE HAMIPSKEHUS
MOTYT BO3HUKHYTH JTM00 B Touke 4, 00 B Touke B. [IpuBencHHBIC HANTPSHKCHUS
JUTsl TOYKH B paBHBI, a MPUBEICHHBIC HATIPSDKCHUS I TOYKU A, OTIPEICTICHHBIC 110
362 Ecnm Ganka m3roToBieHa, Hanpumep, u3 ctamm Ct3, To [a,] = = 180 Mlla,
[an] =200 MIla. Pa3nuune B 3HA4YEHUSAX OOBSCHSAETCS OOpa30BaHUEM HakJema
MeTasuta 0ajaKy OT IEHCTBHSI XOJAO0BBIX KOJIEC.

Paccrosinue wmexay TOYKaMHM KpEIJICHUS TMYTH ONPEIENSIIOT PacuyeToM
MPOYHOCTH peJibca Ha M3rMO0 W Ha KECTKOCTh (Mporu0). YKIOH MyTH MpHU
MOJIOKEHUM TEJIEKKUA MOCEPEIMHE MEXKIY KPEIUICHUSIMU HE JOJDKEH MPEBBIIAThH
0,003. [IpenenbHbIi TPOTUO MOHOPEIHLCOBOTO MYTH HE JIOJKEH IpeBbimath 1/400
JUTMHBI TIPOJIETA MEXKITY TOUKAMH KPETUICHUS.



