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OcCHOBHBIE M0JI0KEHHUS PacyeTa U KOHCTPYUPOBAHUA KPAHOBBIX
METAJVIOKOHCTPYKIU I
[Lnan:
1. OCHOBHBIE MOJIOKEHUE U CIIOCOOBI PACUET METAJUIOKOHCTPYKIUY .
2. Buapl mpoduiin KpaHOBBIX METaJUIOKOHCTPYKIIUH .
3. Meronnueckre KOHCTPYKIUU.
4. Merammyeckrue KOHCTPYKIHUHA MOCTOBBIX KPAHOB.
5. Meramnueckue KOHCTPYKIIMU MTOBOPOTHBIX KPAHOB.

CraTtnyeckuil pacyeT KpaHOBBIX METaJUIMYECKUX KOHCTPYKIMI NPOU3BOISAT C
IIOMOLIBI0O METOJOB CTPOMTEIBHOM MEXaHUKHU. B pacdeTe MCIONIb3yIOT NMPHUHIUI
HE3aBUCUMOCTH  JI€WCTBUSA  Cuil. PacuerHble Harpy3ku B DJIIEMEHTax
METaJUIOKOHCTPYKIUHI ONpPEAENSIOT KaK Uil MPOCTPAHCTBEHHBIX cucTeM. OqHaKo
MOXHO IIPUMEHATH YIPOILUEHHBIM pacyeT, pacwieHss IPOCTPAaHCTBEHHYIO
KOHCTPYKIMIO Ha OT/AEJbHBIE IUIOCKME CUCTEMbI (TJaBHas Oanka WM TJaBHas
(depma, BcriomoraTesibHble ()epMbl, KOHIIEBbIE OAJIKU U T. I.) U KXY U3 3TUX

CUCTEM  paccMaTpuBaThb HArpy>KEHHOM  CHUJIaMH, JICHCTBYIOIIMMU B
COOTBETCTBYIOIIMUX IJIOCKOCTSX. CHIBI B CTEPXKHIX ONPEACNAoT Jaubo
rpadguueckuM crnocoboMm (moctpoeHuem auarpammbl MakcBemna — Kpetonsr),

aM00 aHATUTUYECKUMU CIIOCOOaMH, paccMaTpUBasi CBapHbIC U KJICMIAHbIE COEIM-
HEHUSA KaK IIAPHUPBI, TMEPENAIONINEe CHUJIbI TOJBKO IO OCSIM CTEepXKHEH Oe3
BO3HMKHOBEHHUS W3rMOAromux MOMEHTOB. Ilpu Hanuumu nepemeriaronieics mo
KPaHOBOMY MOCTY I'Py30BOH TEJIEKKH HEOOXOIUMO MTPOAHAIM3UPOBATH KAXI0€ €€
MOJIOKEHUE U ONPEJCIUTh pPACUYECTHbIE 3HAYEHUS HArpy3Kh B CTEPHKHAX
KOHCTpYKUuHU. st ompeneneHus: HauOoJbIIEH HArpy3kKd B paccMaTpUBAEMOM
CTEPKHE YA00HO MOJIb30BATHCS MOCTPOCHUEM JIMHUI BIUSHUA [7].

OCHOBHBIM KpUTEpUEM NOA00pa CEUYEHHs PACTAHYTHIX CTEp)KHEH sBiseTcs
yIIOBJIETBOPEHHUE YCIOBUSIM NMPOoUHOCTH. Kpome Toro, cTep>KHU AOHKHBI 001a/1aTh
TaK)Ke OMpPeIeNIEHHON YCTOMYMBOCTHIO TIPH MPOJAOIBLHOM U3THOE.

Pacuetnas cuia 1 crepkHEH pemierdarbix (epM  KPaHOBBIX MOCTOB
BbIpakaeTcsa popmyon

Sp=n; S+ n3 Sg+ Si+ So+ ng S,

I My, M, Mg — KO3 PUIMEHTHI eperpy3Ku; S, — cTaTHYecKas Cuja B CTEPIKHE
OT IIOCTOSIHHOW HAarpy3k; S,— CTaTU4YECKas CWJIA B CTEPKHE OT MOJABHKHOMN
Harpy3ku; S; M S, —HHEPUUOHHBIE CWIBI, B CTEP)KHE OT IIOCTOSSHHOM U
MOJABMKHOM HArpy30K (MpuU WX ompeaeiaeHuu Kod(DPHUIMEHTH TEperpy3ku He
BBOJIATCS); S; — CHUJIA B CTEPAKHE OT BETPOBOM HArPy3KHU.

VY ci10BUE MPOYHOCTH PACTSIHYTHIX CTEPKHEU UMEET BUL

[IpoBepka yCTOMYMBOCTH LEHTPAIBbHO CXKATBIX CTEPKHEU MNPOU3BOIUTCS IO
YCIIOBHOMY HaIPSIAKEHUIO
S
o =L<[o]
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rae S, — pacuerHas (pacTArMBarolIas WIM CKUMAIOIIAs) CUJIa B CTEp)KHE; 4 —
IUIOLIAAb TOMEPEYHOTO CEUYEHUs PACCUMTHIBAEMOTO CTEPKHS (7151 KIIETaHbIX
KOHCTPYKIIMH TMpU OMNpEAeSICHUH TIUIOMIAJM CEYEHUSI PACTAHYTBIX CTEepKHEH
YUUTBIBAIOT OCJHA0JIEHUE CEUEHUS OTBEPCTHSIMHU TMOJ] 3aKJenku); [G] —
JOIyCKaeMO€ HOpMalIbHOE HaNpsDKeHHe; (¢ — KOA(P(GUIUMEHT YMEHbBIICHUS
JIOIYCKaeMOTr0 HAMpsHbKEHUs MPU MPOJOJIbHOM M3ruOe, onmpenesieMblii Mo TaoJl.
31 B 3aBUCUMOCTH OT THOKOCTH A. U MaTepuraja CTepPHSI.
['ubxocTh A, onpeaenseMas mo Gpopmyse
ot

Fivin
SBJIIETCSI OCHOBHOM XapaKTEPUCTHKON CTEP KHS MPU MPOAOILHOM M3rube. 3/1ech
U=, — KOA()(PUIMEHT MPUBEIACHUS JUIMHBI CTEPXKHS (Ll; YUUTBHIBAET CIOCOO
3aJIeJIKM KOHIIOB CTEPKHS; Py YUUTHIBAECT U3MEHEHHE (POPMBI CTEPKHS TI0 JITHHE):

IpU OJIHOM KECTKO 3aJICJIJAHHOM KOHIIE M JAPYroM CBOOOJHOM W, = 2; MpHU
IIAPHUPHO OIEPTHIX KOHIAX (K TaKUM CTEP)KHSAM OTHOCHUTCS OOJIBIITMHCTBO
cTepkHer  (PEepMEHHBIX  KOHCTPYKIIMHM T'PY30MOJbEMHBIX MalluH) W= 1; mpu
OJIHOM YECTKO 3a/ICJIJaHHOM M JPYroM IIapHUpHO omeptoM L= 0,7; npu odoux
YKECTKO 3aJieIaHHbIX KoHIax W, = 0,5;

MIPU TTOCTOSTHHOM T10 JIJIMHE CTEP>KHSI MOMEHTE UHEpLUH Ly= 1.

Tadoaunuma 1. Ko3ppuuueHTs! @ 151 HEHTPATBHO CKATHIX
3JIEMEHTOB METALJIMYEeCKUX KOHCTPYKIM I

Cranb ¢ mpeenoM TeKy4ecTH AIFOMHHHUEBBIC CILIABBI
o.., Mlla
I'mbxocTh
240 280 320 410 AMro6-M | AMrobM | B22-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 0,29 |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 KOHCTPYKIIHMM, UMEIOIIUX HEU3MEHHOE MO0 JTMHE
CEYCHHE M pPACCMAaTPUBAEMBIX KaK CTEPKHH, MIAPHUPHO OMEPThIE MO O00UM



KOHIaM, ko3 unment p=1.)
B ¢opmyne mnst ruOkoctu I — neiicTBUTENbHAs AJMMHA CTepxkHS; OnT —
MUHUMAJbHBIN palyCc UHEPLUN CEUCHUS:

J
Viiin = Z
rae—J/ MUHUMaIbHBIA MOMEHT MHEPLUM CEYCHHUs; A — IUIOIAAb IOIEPEYHOrO
CEUYCHUS CTEPIKHS.

[Tockonpky k03 PULIMEHT J TaK k€ KaK U painyC WHEPLUU CEUCHUS I,y MOXKET
ObITh HEOJUHAKOBBIM B PA3IUYHBIX IUIOCKOCTAX, TO W THOKOCTH CTEpXKHS B
pPa3IUYHBIX HAIMpPABICHUSAX MOXKET OBITh pa3zau4HOW. CKaThlil CTEPKEHb TEpSIET
YCTOMYMBOCTH B IJIOCKOCTH HAMOOJBIIEH THOKOCTH 3JIEMEHTA.

[Tpu A>200 pacyeT ckaThIX CTEPAKHEN MPOU3BOAUTCS MO PpopmyJie Dilsiepa:

KCIAaTCIbHO, 9yTOOBI MOMECHTBI HHEPpOHH OTHOCHUTCIILHO ocel x u y OBLIH
HpI/I6J'II/I3I/IT€J'IBHO PaBHEIL.

Taoauma 2. IlpeneabHble rTHOKOCTH A 3J1eMEHTOB

Cixatble DIEMEHTBI PactsanyTbie DneMeHThI
DJIeMEHThI KOHCTPYKIUI CTajb ATIOMHHUEB CTajb ATIOMUHUEB
bI€ CILIaBbI bI€ CILJIaBbI
[Tosica rmaBHBIX hepM 120 100 100— | 150 150— | 120 120—
OnHocrtepkHeBble  KOHCT | 120—150 120 180 150
PYKILIMU CTPEJI, KOJIOHH,
Maut OcCTabHbIC
CTEpIKHH [TIABHBIX epM 150 120 200—250 | 180—200-
u Tosca
BCIIOMOTaTEIbHBIX
¢epm Bee npoune 200—250 150 250—350 250
CTEp>KHU

IIpumeuvanmne. 3navyenus JI nansl A1 3JIEMEHTOB € CEYCHUSIMH, CHMMETPHYHBIMHA
OTHOCHUTEJIbHO HAamNpaBJeHus JAeiictBuA cwia. [Ipu HecHMMeETPHYHBIX CEYEHHSX
npeaejbHble THOKOCTH peKOMeHAyeTcs yMeHbIIUTh Ha 30%

3a pacueTHyl [UIMHY [y 3J€MEHTOB (epM NPUHUMAIOT: U NOACO8 —
paccTosiHuE MEXIY CMEXHBIMH y3JaMH WM MECTaMHU KpeIUICHHs CBS3€il; Iis
AIIEMEHTOB peuiemKy — PACCTOSHUE, PABHOE MOJHOM TeOMETpUUYECKOW IJIMHE
areMeHTa (M3 IUIOCKOCTH ¢epMbl), WM paccTosiHue, paBHoe 0,8 momaHOM



reOMETPUUYECKOM AJIMHBI CTEPKHS (B TUIOCKOCTH (pepMBbl); AJIsi OMOPHBIX CTOCK U
PaCcKOCOB — PAacCTOSIHUE, PABHOE MOJHOM IJIMHE.

[Ipu pabote siemMeHTa METAIOKOHCTPYKIIMM Ha U3TUO YCIOBHE-TIPOYHOCTH
UMEET BUJ:

o, = <[o,]

_7’EJ
7%

rac E] — n3rubHas »KeCTKOCTD; tl— I HUBCACHHAA AJIMHA CTCPIKHA.
b

[IpenensHO JOMYCTHUMBIE 3HAYEHUSI TUOKOCTH IS CTEP)KHEH, Harpy>KeHHBIX
OCEBOM CHJION, TpHUBeACHBI B TaOy. 2. ['MOKOCTb OTIENBHBIX y MaHEJIEH MOsICOB
CTpPEJI OMOPHBIX PACKOCOB M CTOEK, MEPENAIOIIUX OMOPHBIE PEAKLINH, JJISI CHOKATBIX
AJIEMEHTOB CTaJbHBIX CTPEI A0JKHA ObITh HEe Ooisiee 80, a JJIsi pacTAHYThIX — HE
6onee 150, 'nbkocth cTpensl B 1iesioM He npesbimiaet 100. [Ipu nogdbope ceuenuii
CKaThIX CTepkHeW rae M — wusrubaromuii MoMeHT; W — MOMEHT
CONPOTHUBJIECHUS (ISl  KIEMAaHbIX  KOHCTPYKUMHA  NPUHUMAIOT  MOMEHT
COTNPOTUBJICHUS C YUETOM OCIIa0JICHUS CEUCHUSI OTBEPCTUSMH TO]T 3aKJICTIKH ).

[Ipu paboTte cTepKHS OJTHOBPEMEHHO Ha C)KaTUe U U3TUO ero HeoOX0UMO
MPOBEPUTH HA MPOYHOCTH 10 hopmyJie

S, M
o=—"L+—<]o,]
A W
IIpy nelicTBMM B PAacUETHOM CEUCHUM TIONEPEYHOM CHUJIbl  AJIEMEHTHI
METAJJIOKOHCTPYKIIMY MPOBEPSIIOT HA KacaTeIbHOE, HAMIPSKEHUE TPU U3rHoe:

T=T—SS[T]
Jo

rne T — pacueTHas TMolepeyHas cuja B JAHHOM CEYeHUH Oanku; S —

CTaTUYECKUH MOMEHT TI0JI-yCE€UEHHS OTHOCHUTEIBLHO HEHUTpalbHOM ocu 0e3 ydera

OCJIa0JIEHUSI CEUCHUS] OTBEPCTUSIMU MO 3aKJICTIKH; J— MOMEHT WHEPIUU CEUCHUSI

0e3 ydera ocliabieHusl ceyeHus; & — ToJIMHA CTeHKHU. [Ipu pacuere cHKaTbIx

CTep)kKHEH HEoOXOAMMO YYHUTHIBATH WX THOKOCTh, pacyeT BEAyT B TaKoOM

MOCJIEI0BATEIbHOCTH:

1) mo Tabm. 2 ompenensOT MpPEAeabHO TOMYCTUMOE 3HAUY€HHE THOKOCTH

CTEPKHEH, A,peo

2) 10 3aBUCUMOCTU F=I/A,,,y ONpPEAENAIOT MHHHMMAJIBHOE 3HAUYCHHE paauyca

WHEPLHUH CECUCHMUS;.

3) BeiOpaB  popmy ceuenus mo ['OCTam Ha coprameHT, BBIOMpAIOT

COOTBETCTBYIOIIUI pa3Mep CEUeHUs TakK, YTOOBl JCHCTBUTEIBHBIA paINyC

HWHEPIIUU CEUCHHS ObLT He MEHbBIIE HAaWIEHHOTO MUHUMAJILHOTO pajinyca HHEPIIUH,



4) onpenensioT JeHCTBUTENbHYIO THOKOCTh CTEPIKHSL:

[
ﬂ“ﬂ =—=5 npeo
"

5) mo Tab6n. 31 HaxomAT 3HaYeHHE KOIPPHUIMEHTA ( YMEHBIICHUS JOMYCKaeMbIX
HaIpsHKEHUH TPU MPOI0TILHOM U3THOE EHTPAIBHO CKATHIX CTEPIKHEH;

6) o cuine S,, CAAUMAIOIIEH CTEPKEHb, TPOBEPSIOT 110 YPABHEHUIO TIPABUIBHOCTD
no100pa MIOMAAN CEYSHHS 10 YCTOMYNBOCTH.

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

IIPOJIOJIBHBIE OCU CTEPKHEH, MOAXOJANINX K Y311y, TOJKHBI IEPECEKATHCS B OJHOM
TOYKE;

IPOYHOCTh CBapHbIX M 3aKJICMOYHBIX COECIUHEHUM HEOOXOAUMO NPOBEPATH
pacyeTom;

JUTSL PACTSIHYTBIX CTEPKHEN PEKOMEHYETCs] TPUMEHSATH 3JIEMEHTBl MAKCUMAJIbHOM
JUITMHBI C TEJIbI0 YMEHBIICHHUS KOJIMYECTBA CTHIKOB;

CTEP>KHU M Y3JIbl CIEAYET MPOEKTUPOBATh 0€3 PE3KUX U3MEHEHHUI CEYEHUI, YTOOBbI
n30€exKaTh KOHLUEHTPAIUU HaPsSHKEHUIH;

y COCTAaBHBIX CTEpPKHEH YHCIIO HCHOJIb3YEMbIX MPOPUICH OIKHO OBITh
MUHHUMAaJIbHBIM.

B cedyenuu, cocTodieM U3 JABYX HE CBAPEHHBIX JAPYr C JPYIOM 3JIEMEHTOB, OHU
JIOJDKHBI OBITh COEIUHEHBI MIaHKaMH. PaccTosHue MexIy IMaHKaMH BBIOMPAIOT
TaKUM, 4TOObI THOKOCTh PAaCTSHYTOM BETBU CTEp:kHs He npesbimana 100, a cxaTon
—50. T'ubkoCTh OTHENBHBIX BETBEW COCTABHBIX CTEpKHEH M3 aFOMUHHUEBBIX
CIUIABOB HA ydYacTKax MEXIy IUIaHKaMd WM Yy3JaMUd PELIETOK HE JI0JKHA
npeBbimaTh 30 — i ckaThIX cTepkHEr U 80 — IS pacTSIHYTHIX.

OOBIYHO TIOMEPEUYHbIE CEUYEHHUs JJIEMEHTOB, paldOTalOUMX Ha CKATHE WIH
pacTsSHKEHUE, BBIMOJIHSAIOT CHUMMETPUYHBIMH M HAarpy3Ky MpPUKIAJIbIBAIOT IO
LHEHTPY TsbKkecTH cedeHus. PopMbl HamboJiee pacnpOCTPAHEHHBIX CEYEHHH C
OTpaHUYECHHUSIMU Ha WIMPHUHY CXAThIX IMOSICOB U3 YCJIOBHUS O0OECHEUEHUs HUX
YCTOWYUBOCTH (IIpM TIOJHOM HCIIOJIb30BAaHUM JOMYCKAEMbIX HAIPSIKEHUN) U
TEXHOJIOTUH MPUBAPKU BHYTPEHHUX AuadparM nokaszansl Ha puc. 185. [lns Oonee
MOJIHOTO Y/AOBJIETBOPEHUSI OTPEOHOCTEN KPAHOCTPOEHUSI OCBOCHO MPOU3BOICTBO
OOJIeTYeHHBIX MPOMIeH — TOHKOCTEHHBIX ABYTAaBPOB, TaBPO C KOPOTKOW WIIH
VIJIMHEHHOW CTeHKOW. J[711 OCHOBHBIX paboumMX »dJIEMEHTOB BO H30€KaHUE
pa3pylieHusi OT KOPPO3UU HE PEKOMEHAYETCsl OpaTh JIMCThI TOHbLIE 4 MM, YTOJIKH
MeHee 45X45X5 MM B cBapHBIX coequHeHUsAX U MeHee S0XS50XS5S MM B KiI€MaHbIX
coequHeHusIX. Bce Oombliee mpuMeHEHHE HAXOASAT THYThle M IITAMIIOBaHHBIC
npowiin HE3aMKHYTOTO U 3aMKHYTOTO THIIOB U TpyOuatbie mpoduiu. [ Hymvie
npochunu (puc. 186) M3roToBIAIOT MPOGUIUPOBAHUEM ITOJIOCOBOTO, JINCTOBOTO U
JICHTOYHOTO TMpOKaTa Ha TMOOYHBIX cTaHKaX. [Ipu 3TOM momyyaroTcs nmpoguin c
HamOoJiee paIlMOHAIbHBIMU C TOYKH 3pEHHUs MPOYHOCTU U KECTKOCTH (OopMamu
CEUYEHHMSI, YTO IMO3BOJSAET 3KOHOMUTHL A0 25% maccel Metauia. [Ipu onuHakoBoi



BBICOTE ILJIOIIAb MONEPEYHOrO0 CEYEHUS THYTHIX IIBEJIJIEPOB MEHBIIE, 3 MOMEHTHI
WHEPLMH cedyeHUusi OoJibllle, 4eM y ropsyekaranbix. [Ipu nmpodunnpoBaHuun me-
Tajula B XOJIOAHOM COCTOSIHMM Ojarojapsi Hakjelmy MpOYHOCTh THYTHIX Ipoduiien
MOJIy4aeTCsl 3HAYUTENIbHO BBIIIE MPOYHOCTH ropsiuekaTaHbix npoduiieir. OaHako
M3-32 MEHBIIETO0 COMPOTUBJIEHUA YCTAJIOCTH W TMOHWXKEHHOW MECTHOU
YCTOMYUBOCTH MIPUMEHEHUE THYTBIX npoduieit B KPaHOBBIX
METaJUIOKOHCTPYKIUSAX OrpaHuueHo.B pelreryaTsix KOHCTPYKUMSIX U3  TPYyO
MOKHO COKpaTHTh pacxojJ MeTaia Ojaroaapsi OTCYTCTBUIO JOMOJTHHUTEIbHBIX
CBSI3€H, YTO OCOOEHHO BAaXKHO JJISi CTEP>KHEH, CEUEHHUs KOTOPBIX OMPECNISIOTCS
YCIIOBUSIMHU TIpeieabHON ruOkocTu. [Ipu paBHOM Momagy NonepeyHoro CeUeHHs
TpyOa uMeeT OONbIIMKA paauyC HHEPIUU, YeM YrOoJOK, W TO0ITOMY MOXKET
BOCIIPUHUMATh OOJBIIME MPOAOJBHBIE CoKMMaromue Harpy3ku. IIpenmymectBom
TpyO fABIIETCS BO3MOXKHOCTh MIPUMEHEHHUS CTEPKHEH ¢ MaJIoil TOJNIIMHON CTEHOK.
Tak, ecnu TOJIMHA ITOJIOK YIOJIKOB COCTaBJIIET 3Ta BEJIMYMHA YMEHBIIAETCA 10
0,02—0,05 nuamerpa. 3aMKHYTble NPOQWIM TPU OAHOW U TOW K€ IUIOIIAAU
CEYECHMSI UMEIOT MEHBIIYIO BHEIIHIOIO ITOBEPXHOCTD, MOJBEPKEHHYIO KOPPO3UH, a
Onmarogaps YMEHBUICHHIO MPOEKIUM OOKOBOM TIOBEPXHOCTH U  JIy4llIen
00TEeKaeMOCTH CHMIKAETCSl BETPOBasi Harpys3ka, YTO TAKXKE BEAET K YMEHBIICHUIO
o0mieil Macchl METaJNIOKOHCTPYKIMHU. XOTS CTOMMOCTh TpyO NIpPHUMEpPHO Ha
30%BbIlIe CTOMMOCTH YTOJIKOBOIO IPOKaTa, HO KOHCTPYKLMH, CBapeHHBIC W3
TpyO, BCIAEACTBUE CHUKEHUS KOJMYECTBA BCIIOMOIATENIbHBIX 3JIEMEHTOB M MacChl
MeTajula, a TaKK€ YMEHBIIEHUS CTOMMOCTH OKpPAaCKH OOBIYHO OKa3bIBAKOTCS
JienieBie KOHCTPYKLIMA U3 YroJikoB. Ecnu ke y4ecTh, UTO YMEHBIIEHHE MAacChl,
JIOCTUIaeMo€e MpU NMPUMEHEHUH TPyOUaThIX KOHCTPYKIMH, BIMAET U HA pa3Mepbl
OCTAJIbHBIX JJIEMEHTOB KpaHa (XOJOBBIX KOJIEC, MEXaHU3Ma MEepeIBHKECHMUS,
NPOTUBOBECA, IMOJKPAHOBBIX MyTe€l W T. M.), TO 3aMe€Ha YIrOJKOB TpyOamu
cTaHOBUTCS (G (HEKTUBHOM aXke MPHU CHIKEHUH Macchl Bcero Ha 8%.

B MeTammoKOHCTPYKIMSIX U3  aJIOMHHHEBBIX CIUIABOB  II€JIECOO0pa3HO
UCITOJIB30BaTh TOHKOCTEHHBIE 3JIEMEHTBI, YCTOMYMBOCTh KOTOPBIX ITOBBIIIAIOT
peOpamMu  KECTKOCTH. ITHU JKECTKME TOHKOCTEHHBIE 3JIEMEHTHI IMOJIy4aroT
OPOKATKOM MM mpeccoBaHueM llpumeHenue npeccosannvix  npoguiei
N03BOJIIET 0€3 MCIOJIb30BaHUSl KOCBIHOK M APYTUX JIOMOJIHUTEIbHBIX 3JIEMEHTOB
noJlyyaTh HamOoJee SKOHOMHYHBIE ceueHus Oanok. Tak, AJis TpeXrpaHHbIX
NPOJIETHBIX OajJOoK B KayecTBE €3/10BOM OajlKh MOHOPEIbCOBOM TENEKKU
UCIIOJIb3YETCSl ABYTaBPOBBIA Mpoduib K  YTOJIIEHHBIM IOJKAM KOTOPOIO
O0onTaMu MPUKPEIJIEHbl CMEHHBIE PEIbChl,- TAKXKE M3TOTOBJICHHBIE U3 JIETKOTO
cruiaBa. BepxHue MOJNKM ABYTaBpa BBINOJTHEHbl HAKJIOHHBIMU JJI1 yA0OCTBa
CTBIKOBaHHUSl CO CTEHKaMu Oaiku. /(s permeTrdarbiX TpeXTIpaHHbIX MPOJETHBIX
0aJIOK IPUMEHSETCS



Puc. 1 . OgopmiieHue y3,10B ¢epm ¢ TPyOUATHIMH CTEP:KHAMHU U CBAPHBIX
CTBIKOB TPY0

npo¢uiab  XOpoumio  paboTaloluil  MOJ  TOPU3OHTAIbHOM  HArpy3kol u
NO3BOJISIFOIMI CO3/1aTh BECbMAa TEXHOJIOTMYHYIO KOHCTPYKIHMIO HUXKHETO I0scCa
Oasku a Takxe NpoQuiib, HOKa3aHHBIA Ha PUC. .

Metannnueckre KOHCTPYKIIMA MOCTOBBIX KpaHOB. MOCTBI KpaHOB MOTYT OBITh
IBYXOQJIOYHBIMM  WJIK  OAHOOAIOYHBIMH. B AByXOaJOuHBIX  MOCTax,
METAJNIOKOHCTPYKITUIO OOBIYHO BBIMIOJHSIOT JHOO B BHUJAE ABYX KOPOOYATHIX
IPOCTPAHCTBEHHO JKECTKUX OalloK- 6 COEIMHEHHBIX IO KOHIIAM IpoJieTa C
KOHLIEBBIMU OaJIkaMU 5, B KOTOPBIX pa3MeLIaloT XOJ0BbIE Kojieca KpaHa, JU00 B
BH/JIE ITPOCTPAHCTBEH HOM CHUCTEMBI COCTABICHHOW W3 IBYX BEPTHUKAIBHBIX 2,3 U
IBYX TOPU3OHTaIbHBIX /, 4 pemerdareix ¢epMm. b mnociaegHem ciyyae
BEpTUKaNIbHAsA (epMa 3, HEMOCPEACTBEHHO BOCIPHUHUMAIONIAS 4Yepe3 PEeIbChI,
YJIOKEHHbIE HA €€ BEPXHEM I05ICE, BEC TEJIEXKKU C TPY30M, B JI€TCA TJIaBHOU
dbepmoit. IlapamienbHo TaBHOM (¢epMe pacrojaraloT BCIOMOTATEIbHYIO
BEPTUKAIBHYIO ¢epMy 2, COCIUHSIONIYIOCS C TJIAaBHOW (QepMoil ABYyMs
BCIIOMOTaTeNIbHBIMU TOPU30HTAIBHBIMU (pepMaMu / U 4, BOCHPUHUMAIOILUMU
TOPU30HTAJIbHBIE HAarpy3KH, BO3HUKAIOLIUE NPY TOPMOKEHUM KpaHa. I J1aBHbIE U
BCIIOMOTaTeNbHbIe (EepMbl KpemsTcs K KOHLEBBIM Oankam 5. MexaHusm
NEePe/IBIKEHUST MOCTa TaKOro KpaHa OOBIUHO pacrojaraercsi Ha BepxXHeu
TOPU30HTAILHONM BerioMorarenbHoi hepme. KpyTsiiue MOMEHTHI, BOSHUKAIOIIHE
OpU HArpy>KeHWW TJaBHBIX OaloK, BOCIHPUHUMAIOTCS TMPOCTPAHCTBEHHOMN
CUCTEMOM, cOCTOsiel M3 TUVIaBHBIX OaJloK, BCIOMOTaTelbHbIX  (epm,
TOPU3OHTAJIBHBIX M TONEPEUHBbIX CBA3€H. BceriencTBue 3TOro riaBHblE Oanku
YeThIpeX(PEPMEHHBIX MOCTOB MOTYT HMMETh MEHBUIYI0 TOPU30HTAIBHYIO
«U3TMOHYIO0 M KPYTUJIBHYIO JK€CTKOCTh, UeM KOpoOuaThie Oajaku OJTHOOATOUYHBIX
U JIBYXOJIOUHBIX MOCTOB. YacTo riiaBHbIe Ok 4YeThIpeXx(epMEHHBIX MOCTOB
BBITIOJIHAIOT OJJTHOCTEHYATHIMU
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Puc. 2 Ceuenus npoisieTHbIX 0ajnok (a, 6), W3rOTOBIIEHHBIX
U3 MPECCOBAHHBIX Tpoduiieit {6—a)

B HacTosiiee Bpems Ipu IMIPOU3BOACTBE KPAHOB BCE IIMPE NPUMEHSIOT CIUIOLIHBIE
JIMCTOBBIE METAJUIOKOHCTPYKIIMM, TaK KaK OHHU JICLIEBJICE U MEHEE TPYJOEMKHU B
U3rOTOBJIEHUU OJsiarojapsi-aBTOMaTU3aluu MPOLECCOB CBAPKU U HCIOJIb30BAaHUIO
JUCTa BMECTO NPOKATHBIX po¢useil. B TUCTOBBIX KOHCTPYKIUAX IO CPAaBHEHUIO C
peleT4aTbiMi 00Jiee paBHOMEPHO PacHpeeiseTcss CUJIOBOW MOTOK U B. CBSI3U C
ATUM HaOJII0JIae€TCsl MEHbIIAsi KOHLEHTPALUs HanpsHKEeHUM B CThIKax. Takue KOH
CTPYKLMH oOecreynBaoT 0ojiee BBICOKYIO HAAECKHOCTh IPU MEPEMEHHBIX
Harpy3kax.

HeoOxonumMo nMeTh B BUAY, YTO MPHU MaJIbIX . TPY30MOABEMHOETIX BCA IUIOLIA/b
CEYEHMS CIUIOUIHBIX JINCTOB IOJHOCTBIO HE MCHOJB3YETCs, NO3TOMY NPHUMEHSTh
JIMCTOBBIE KOHCTPYKIIMH B 3THUX YCJIOBUAX HEPAUMOHAIBHO. [IepCcrIeKTUBHBIMU JUIs
MOCTOB KpaHOB TIpy30HOJBEMHOCTBIO 7015 T oOKa3anuch KOHCTPYKLHMH OalloK
«000JI0OYKOBOT0» TUNA U3 THYTHIX 3JeMeHTOB braromaps pauuonanbHON ¢popme
CeYeHMs] OAJIKM YCTOMYMBBI, HECMOTPS Ha TO, YTO Y HUX TOHKHE CTEHKU U HET
MONEPEYHbIX auadparm.

BcnomorarenbHasi cTeHka kopoO4yaTod Oajaku WHOT/IA BBIMOJHSIETCS B BUJIC
0e3packoCHOM (hepMbl OCHOBHASI HECYIIasl CTEHKA JIJIs 00eCTieYeHUsI YCTOMYMBOCTH
cHa0kaeTcs MPOJAOJIbHBIMY 3UTAMH @ OTBEPCTHUS B CTEHKE 0aJIKu — OTOOPTOBKOM.
KpaHoBas Tenexka rnepeMenaeTcsi o peabcaM, yJI0KEHHBIM Ha BEPXHUX MOsSCAX
OCHOBHBIX Oanmok. MexaHu3M TMepeABMKEHUS KpaHa U TPOJUIEU TEJIEKKHU
pacnoJiaraloTcsi Ha KOHCOJIbHBIX IJIOIIAKAX, YTO
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Puc. 3 Meraiinyeckue KOHCTPYKIMH KPAHOBBIX MOCTOB: B, — KoJest
TeJiexKKU; L— npoJier mocra; B, — 0a3a kpaHa

obOecrieunBaeT JIETKAW JOCTYNT K BBIKATHBIM OyKCaM  XOJOBBIX KoJIeC,
PacCIOJIOKEHHBIX BHYTPH KOHIIEBBIX OAJTOK.

Hawnbomnee  pacnpocTpaHeHHBIM  THIIOM  KPaHOBOTO  MOCTAa  SIBIISCTCS
JBYXOQIOYHBIN MOCT C TIEpEMEIIEHUEM TEJIEKKH 10 BepxHeMy moscy. OgHako oH
HMEET CPaBHUTEIBHO OOJBIIYI0 BBICOTY, OOJBIIYIO MacCcy M TPYJIOEMOK B
nu3roTtoBjieHnH. [103TOMy B MOCTOBOM KPaHOCTPOCHHMH BCE INMHPE MPUMEHSIOT
0JTHOOAJIOYHBIC MOCTHI C OOKOBBIM PACIIOJIOKEHUEM

@
i

Puc.4. Ceyenns 0510k «000,104K0BOT0» THIA (@) U KOHCTPYKIUH 0aJ0K MocTa (0)

NOJIBEMHOTO MexaHu3Ma JIJis OJHOOAJOYHBIX MOCTOB XapaKTEPHBI MEHBIIAs
Macca Oyiarojaps JIydiieMmy HCIOJb30BaHUIO CBOMCTB MaTepualia BEPTHKAIbHBIX
CTEHOK, MECHBIIIEE YHCJIO BCIOMOTraTelbHBIX DJJEMEHTOB M  CcTaThdecKas
OTIPENIeTICHHOCTh, YTO OOJierdaeT pacyeT. B psine ciaydaeB CHIDKEHHE MacChl
nocturaer 40%, YTO TO3BOJIAET YBEIMYUTH TPY30MOABEMHOCTh KpaHa 0e3
YCWJICHHS CYIIECTBYIONIUX TMOAKPAHOBBIX myTed. Jlms cokpamenus oObema
CBApOYHBIX PadOT B OJHOOAJIOYHBIX MOCTAaX IMPUMEHSIOTCI-TAK)Ke O0O0JIOYKOBBIC



npoJieTHeie Oanku K uX Topuam mprBapuBarOT IIUTHI ¢ XOJOBBIMH KOJIECAMU, a
MEXaHU3M MEePEABUKEHUS MOCTa MOXKET ObITh JJa)ke BCTPOEH BHYTPhb Oaniku. Jlms
XOJIOBBIX KOJIEC TEJIKKM Ha TpyOe YCTaHaBIMBAIOTCS MPOAOJIbHBIE MIBEIIEPHI,
UCIIOJIb3YEMbIE B KAUYECTBE PEIIbCA.

KopoOuaTsie 6aikyu MOTYT U3rOTOBIIATHCS TaKKe M3 THYTHIX MpoQuiien
OcHoBHble ipoduiH 4 u 6 UMEIOT B HUYKHEH 4acTU OTOOPTOBKH 5 ISl CBAPHOTO
mBa. B BepxHeil yactu nmpoduiiu coeAMHEHBI IBaMU Sl TpUYeM OTOTHYTHIE MOJIKU
6 CKpEIJICHBI CO CTEHKaMU MPOOOYHBIM COEAMHEHUEM (DJIEKTPO3aKIICKaMHU 5) 1
BBIIIOJIHAIOT POJIb FTOPU3OHTAIIBHBIX peOEp KECTKOCTHU, OAEPKUBAsT CTEHKU B
CKaThIX BEPXHUX 30HaX. BepTHkanbHbIe yUaCTKH 7 MOAAEPKUBAIOT MOJITENE-

»euHbli penbe /. [lonepeunsie pedpa 2, odecneunBarmne yCTOMYNBOCTh CTEHOK

U pacpeaesolue Harpy3Ky OT pebca Ha CTEHKU OaJIK, TaKKe IPUKPEIUICHBI K
OCHOBHOMY IIPOQuIIIO AeKTpo3akienkamu 3, B 3Toil KOHCTPYKIIMM YMEHBIIEHO

KOJIMYECTBO MPOAOIBHBIX CBAPHBIX
Puc. 5. MocTtsl ¢ 6e3packocHBME  pepmMamu

TTOTiLIe




Puc. 6. KopoOuaTbie 6anku u3 rpyHTHBIX 3JIEMEHTOB.

MIBOB (110 CpPaBHEHMIO C OOBIYHBIMM KOHCTPYKLUSIMH, CBAapeHHBIMU U3 JIBYX
BEPTUKAIBHBIX U JIByX TOPU30HTAJIbHBIX JIUCTOB) U UCIOJIb30BAHO MUHUMAJIbHOE
KOJIMYECTBO FOPU3OHTAIIBHBIX PeOep KECTKOCTH.

AHanoruyHas KOHCTPYKLIMsSI KOpoOuaTol Oalku U3 THYTBIX 3JEMEHTOB
oOpa3oBaHa W3 OJHOrO JUCTa 3 W HIMKHero nosica 4. IloarenexeyHslii  pesbC
MOJIICPKUBACTCS  JIOTIOJIHUTEIBHBIM THYTHIM JINCTOM 1, pacmopHbIe
Harpy3ki B KOTOPOM  BOCIPHUHHMAIOTCSI TOPU3OHTaJbHBIM  JIHCTOM 2.
[IpenBaputenbHo cBapuBaeTcs KOpoOKa U3 JUCTOB / U 2 U 3aBOJUTCS B MOJIOCTD
THYTOTO JUCTa 3 TJIABHOM Oanku. DieMeHTHl OajKku, BKJIIOYAsl , OTOOPTOBAHHBIM
HIDKHUM MOSIC 4, CKPETUISIIOTCSI MEXIY COO0M TOUEUHOM CBapKOil.

Tak kak W3rOTOBIEHHE KOPOOUATHIX OallOK TPYJOEMKO, TO pa3paboTaHbl U

BBIIYCKAIOTCSI OJJHOCTEHYAThIE IPOJIETHBIE OANKU C KOpOOKaMU KECTKOCTH,
PacroI0KEHHBIMUA OOBIYHO BJIOJIb CKATOW 30HbI CTEHKH B Takux 6ankax QyHkuuu
AJIEMEHTOB CEUEHUSI YETKO PACIpEJICICHbl: CTEHKH BMECTE C MOsiCaMH BOCIIPUHHU-
MalOT BEpPTUKAJIbHbIE HAarpy3ku, OOKOBOW HACTHWJI W BEpXHUH Mmosic —
TOPU30HTAJIbHBIE HArpy3Kd, a KOpoOKa >KECTKOCTH 00eCleyrMBacT HEOOXOAUMYIO
KPYTUIIBHYIO JKE€CTKOCTh ceueHusi. KopoOka jkecTKOoCTH 00pa3oBaHa HAKJIIOHHBIMU
pedbpamu 2 U 4, NPUBAPEHHBIMU K CTEHKE 3, YTO YCTpPAHSAET COCPENOTOUYCHHE
CBApHBIX IIBOB B MECTE, I'/I€ BEPXHUM MOSIC 5 MPUMBIKAET K cTeHKe. Kpome Toro,
BEPXHSAA CKaTasi 30Ha CTEHKH MOAKPEIIeHa IBYMsI pa3HECEHHBIMU IO BBICOTE IPO-
JOJIbHBIMU ~ peOpamMu, Osarojaps dYeMmMy CT€HKa NpHoOpeTaeT  OOJbIIYIO
YCTOMYMBOCTD. JIUCT 5 rOpU30HTAIBLHOIO HACTUIIA MOIepKUBaeTcs pedpamu 6. B
CEUCHHHM NPEeNyCMOTPEHbl TaK)Ke€ BepTUKalbHbIE pedpa [, obecneyuBaromiye
OOIIYI0 KECTKOCTh CTEHKH. B Apyroii KOHCTPYKUMUU BEPXHUH MOSIC / IPEACTABISIET
coOOl TpeyroJbHYI0 KOPOOKY KECTKOCTH, IMPUBAPCHHYIO K CTeHKe 5. Bepxuuii
CKAaThlil TOSICHOM JIMCT TOJKPEIUIEH HAaKJIOHHBIMA CTEHKaMH KOpPOOKH.
["'opU30HTaIBHOIO KECTKOCTh CEYEHHs 00EeCTIeunBaeTCsi OTOOPTOBAHHBIM JIUCTOM 3
HACTWJIa, MOJJEPKUBAEMBbIM THYTHIMU KpOHIUTEHHaMU 4 s 2, CBA3aHHBIMH CO
CTEHKOM U C KOPOOKOI KECTKOCTH.
B K0370BBIX KpaHax ¢ TOABECHBIMU TEJIEKKAMH, NEpEeMEUIaloNIUMHC IO
MOHOPEJIbCY, HUCIOJB3YIOTCS Pa3IMYHbIE CEUEHHUs OJHOOAJIOYHOIO MPOJETHOTO
CTPOCHHMSI B 3aBHCHMOCTH OT TPy30I0TEMHOCTH U MPOJIeTa KpaHa U KOHCTPYKIIHH
TEJEeKKH

3 g

Mo .

Puc. 7 . OngHO cTeH4aThie TPOJIETHBIE OATIKK KOPOOKAMHU JK€CTKOCTU



MCTaJIJIOKOHCTp}IKL[I/IH MOCTOBBIX KpPaHOB, COCTOsAIIAA M3 ABYX I'JIaB HbIX M JIBYX
KOHIICBbIX 68,.]'[01(, KCCTKO COCAMHCHHBIX MCKIY CO6OI>1, ABIIACTCA CTaTHYCCKU
HGOHpCIIGJIPIMOfI YCTBIPCXOIIOPHOH CHCTCMOﬁ, 4qTO  OUKTYCT Tp€6OBaHI/IC
MOBBIIICHHOM TOYHOCTH M3TOTOBJICHMS M MOHTA /Ka, IIOCKOJIBKY OIIpCACINTDb
q)aKTI/I‘ICCKI/IC Harpy3Ku Ha XOOOBBIC KO JICCA B 3THUX KOHCTPYKIUAX TPYIAHO. Ecau
Oosee  TOYHO OIIPpCACIINTE HAI'Py3KH, I[CI?ICTBYIOHIHG B MCTAJUIOKOHCTPYKIMH,

TO MOSIBUTCS BO3MO>KHOCTh
CHU3UTh €€ MAaccCy, YMEHb IIHTh NOTPEOHYIO MOIIIHOCTh ~ MEXaHH3Ma
nepeaBmwkeHus U T. 1. "C 3ToM 1enblo MpeyioKeHa CTaTH YECKU  OmpeaeauMas
TpEeXOIOpHas cucremMa B 31O  KOHCTPYK

MM MOCT KpaHa coOWpaeTcs W3 JIBYX KECTKUX ['-00-pa3HbIX MOIYyMOCTOB JI U
b,cBszannbix  Mexay — coOoitmapHupHo. Kaxnapiii momy C KOHIEBOM Oankoit
KECTKO coeAnHeHa rnaBHas Oanka 3. Takum o0pa3oMm, KaKIblii MOTYyMOCT
ONMMpAETCA Ha TPU TOUYKM — HA JIBA XOJOBBIX KoJieca M Ha CBOOOJHBINA KOHEI] B
rJIaBHOW Oaiku, Jexkalluii Ha TOPU30HTAIBHOM POJIMKE 4, YCTAaHOBJICHHOM Ha
KOHIIEBOW Oaske compsbkeHHOro mosiymocta Ponuku 5 mpenHasHadeHbl 1 Ha-
mpaBJieHUs] TJIaBHOW Oalku, a TOpUEBOM JHUCT 6 OrpaHUYUBACT B3aUMHOE
nepemernieHre mnoiaymoctoB [Ipu pacdere METAIIMYECKUX CIUIONTHOCTEHYATHIX
KOHCTPYKIIUN KpaHOB CIEAyeT pPacCMOTPETh HArpy3k, KOTOpbIE BO3HHUKAIOT,
KOI/Ia TeJeXKKa paclojoXKeHa a) IMOcepe/luHe Tpojera u 0) OKolo Hambosee
Harpy>KeHHOM KOHLIeBOW Oanku. [ QepMeHHBIX KOHCTPYKUUW pacyeTHbIE
TIOJIOKCHUST TEIICKKH YCTAHABIMBAIOTCS W3 YCIOBUS TOJYYCHHUS B PACUCTHBIX
AJIEMEHTaX MaKCHUMAJIbHBIX Harpy3ok. Hawmbosiee TOYHO 3TH Harpy3kum MOXKHO
OTIPENICUTh TIPH pPacueTe MOCTOB KaK MPOCTPAHCT-'BEHHBIX cHCTeM. OgHAKO
4acTo-pacyeT BEAYT IO YIPOIIEHHOW CXeMe, PAaCWwICHSAsS MPOCTPAHCTBEHHYIO-
KOHCTPYKITMIO MOCTa Ha OTJACNIbHBIC IIJIOCKHE JJIEMEHTHI (TJIaBHYIO OaiKy WU
dbepmy, BcioMoraTesbHble (pepMbl, KOHIIEBbIE OaJIKK). B 3TOM citydae Hajl0 BBECTH
KodpuIeHT ycnoBuit paboThl m, MpuHUMaeMbiid m = 0,8 — ISl TJIaBHBIX OAJIOK
KOpOOYaThIX MOCTOB ©0€3 BCIOMOTATCNBbHBIX ¢epM u m=1,2, ecnm ecThb
BcrioMmorarenbHble hepmbl; T = 0,5 — 1t KoHIIeBoM Oanku u T = 0,45 — mid
BCIIOMOTATENbHON (epMbl. Y OJHOCMEHHBIX 0aJoK MOCTOB m = = 1,-1 —muna
rIaBHBIX Oamoxk u  T=0,55 —musa BCIIOMOTATEIbHBIX

Puc.8. Tlonepeunsie cedeHnst MPOJIETHBIX CTPOSHUN OTHOOATIOYHBIX KO3JTOBBIX
KPaHOB C IOJIBECHBIMU TEJIEKKAMH.



depm; y MOCTOB ¢ packocHbiMU (pepmamu T—I1,1 —mist rnaBHBIX depM U T =
0,55— nns BcromorarenbHbIX (epMm. banky mocra u depMy MpOBEpsIOT MO
YCIOBUAM JKECTKOCTH MoOcCTa (orpaHudyeHue mporuba). PexomeHayroTcs
CIICAYIOIINE JIOMYCTUMbIE OTHOCUTENbHBIE 3HAa4eHUs (B MOJSAX IMpojera mMocta L)
npornda MeTaITIOKOHCTPYKIIMIA .MOCTOBBIX KPAHOB IPH JEHCTBUU TOJIBKO BEPTH-
KaJbHOH, CTaTUYeCKH MPUJIOKEHHOM TOJIBMKHOM Harpy3ku 0e3 ydera
ko3 dureHTa neperpy3Ku.
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Puc. 9. TpexomnopHast KOHCTPYKIIHSI KPAHOBOTO MOCTa

['maBubIM Oankam (depmamM) MOCTOB ¢ mposietoM L>-17' M mpu HU3roToBIeHHH
3aJ1al0T CTPOUTENbHBIN MoabeM, paBHbI 1/1000 nmponeTa, 4ToObI pu padoTe moa
Harpy3koil Oajika He HMellaype3MEepHOro mNporuda, MeEMIaroIero HOPMaJlbHOM
paboTe Tenexku. . B kpaHax Manoil rpy30moJbeMHOCTH M KpaH-Oajkax 4acTo
OTrPaHUYMBAIOTCS TNPUMEHEHHEM OJHOM Oaliku, SBISIONICNCS OCHOBHBIM He-
cymuM s1eMeHToM. OOBIYHO ATO MPOKATHAs JBYTaBpoBas Oajka, BHIOOp pa3mepa
KOTOpPOW MPOM3BOJAT IO YCJIOBUAM oOecredeHHus HeoOXOAUMOM KECTKOCTH U
BO3MOXKHOCTH MPOX0/Ia TENEKKH WU 3JEKTPOCTAIN O €€ HKHeMy noscy. s
YBEJIIMYEHHUS] BBICOTHI OaJIKW M €€ MOMEHTa CONpPOTHBJICHHUS O€3 yBEIUYCHUS
Macchl HMHOT/Ia TPOKAaTHBIC ABYTAaBPOBBIE OajKu pas3pe3aloT MO IUHE, Kak
MOKa3aHO Ha. 3aTeM pa3pe3aHHble IMOJIOBUHKUA pAa3ABUTAlOT, CMEMIAIOT Ha
ToJIIIara BBIPE30B M CBapWBalOT BricTymaromue mo KOHIaM Oajikud KOHCOJBHBIC
4acTH OTPE3aloT.



Puc. 10. Cocrasnas nsyraBpoBas 6anka Puc.11. Kpan-6anxka c anemeHTaMu
TOPH30HTAILHOM )KECTKOCTH

VY KpaHOB OOJBIIONH TPy30MOABEMHOCTH. C OOJBIIMM MPOJETOM JIBYTaBPOBYIO
OaJIKy MpUKPEIUISIOT K depMam, mpuyeM Oanky JuOO0 MOABEHIMBAIOT K (depMme
MOCTa CHH3Y, MO0 (pepMy yCTAaHABIMBAIOT B-INIOCKOCTH OCHOBHOU Oanku Jlis
oOecrieueHus: HE0OOXOAMMON TOPU3OHTATBHON KECTKOCTH U 00IIel YyCTOMYUBOCTH
IJIaBHOW OaJIKu KOHCTPYKIIMM MOCTa MPUMEHSIOT TOPU30HTaIbHBIE (DepMbl MU
JOTIOJIHUTENBHBIE  PACKOCHI  UCIIOJIB3YEMBIE JUJISI  pa3MEIICHHUS MEXaHU3Ma
nepeaBmkeHus: Mocta. [Ipu npuMeHeHnn TOPU30HTAIBHBIX (PepM KeCTKOCTH (TpU
npojsiete kpaHa L >10 M) siaemMeHTh TOpU30OHTANBHON (epMbl BHIOMPAIOT Tak,
4YTOOBI UX THOKOCTH A HE npeBbImiana 250.

OT KECTKOCTH METAINIOKOHCTPYKIIMM MOCTa KpaHa B 3HAYUTEIbHOW CTENECHU
3aBUCHUT IPAaBUIBHOCTh €0 JBHXKEHHUA MO peibcaM. [Ipu HEqoCcTaTOuHO KECTKUX
KOHCTPYKITUSX 'HAOII0/1at0TCS TIOBBIIIIEHHBIE TIEPEKOCH MOCTA.

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

‘1 SprSids
EkAk

rne S(}»—cuna ot BHemHel Harpy3ku C?, OT HEWCTBUS KOTOPOUM Ompenemnsercs
nporud B K-mJa CTEpKHE; SU— cuja B K-M CTEp)KHE OT CAMHUYHOW CHJIBI,
MPWIOKEHHOW B TOUYKE ompenenieHus rnporuba; /& A k, E, — COOTBETCTBEHHO
JUIMHA, TUIOIIAAb CEYEHUS] U MOIYJIb YIIPYTOCTH MaTepuaia K-mo CTEPKHSL.

[Ipy mpOEKTUPOBAHUM KPAHOBBIX MOCTOB C OajgkamMH KOPOOYaTOTO CEYEHUS B
psAlle ciaydaeB I1€JIeCO0O0pa3HO TMPOBEPATh METAUIOKOHCTPYKIIMIO Ha BpeMs
3aTyXaHUsl COOCTBEHHBIX KOJEOAHWU, BBI3BIBAIOIIMX BUOpAIUIO, OTPHUIIATEILHO
BIIMSIIOIIYIO HA CAaMOYYBCTBUE KPaHOBIIU-Ka [7]:

.
t=—In —fmx
6  f
rae t. — mnepuoa COOCTBEHHBIX KOJieOaHUN MOCTa C TEJEeXKKoW 0e3 rpysa,
pPacnoJIOKEHHOW B CEpeArHE MpoJeTa, C; O — JOoTapudMHUUECKU JEeKPEMEHT

3aTyXxaHusl KojieOaHUM, paBHBIN Pa3HOCTH JOTapu(MOB JBYX IMOCJIEIOBATEIbHBIX



aMIuITy; o —aMImTyga  KojdeOaHWil B HAadadbHBI MOMEHT (WHOTAA
MIPUHUMAETCSl PAaBHOM CTaTHYECKOMY MPOru0y OT Beca HOMHUHAJILHOTO Ipy3a); f—
aMIUITyAa, TPU KOTOPOM mpolecc 3aTyXaHWs KojeOaHUW  cuuTaercs
3aKOHYEHHBbIM; 00byHO npuHUMaOT f=0,05f,. JlekpemeHT 3aryxaHus o cC
TOYHOCTBIO, JOCTATOYHOW JJIsi TPAKTUUECKUX PACUETOB, MOXKHO CUHMTaTh B
nporiecce KojieOaHui MOCTOSHHOW BETMYMHOM, paBHOM

-3
5o 5,5-10 ,

l,2

c

Jlonyctumoe Bpems 3aTyxaHus Kosie0aHuil / 3aBUCUT OT THIA KpaHa U yCIOBH
ero skcruryatanu. OOBIYHO €ro 'MPUHUMAIOT paBHBIM 15 ¢ [leproa coOCTBEHHBIX
KOJIeOaHMI KPaHOBBIX MOCTOB OOIIEro Ha3HAYCHMs MpU UX padbore 6e3 rpysa
tc<0,25 C.

VY anioMUHHUEBBIX CIUIABOB BHYTPEHHHUE HEYNPYTHUE CONPOTHBIECHUS OOJIbLIE,
yeM y cTajeil. DTU CONpPOTUBIICHUS SBISAIOTCS OJHOM W3 MPUYMH 3aTyXaHUs
Kose0aHui, MO3TOMY M JIOrapu(MUYECKUN JEKPEMEHT 3aTyXaHus KoyieOaHUil
KOHCTPYKIHI U3 aTIOMHHHEBbIX CILIABOB IIOYTH BABOE Goibre: d~107/t,”

BricoTy TrnaBHBIX pemieTdyatrbix (QepM B CEpeIMHE MpOJIETa M3 YCIOBHIA
HEOOXOMMOM KECTKOCTH MPUHUMAIOT B MIpeieax
hy =(1/12 -1/16)L

Breicory Oanku KOpoOuaTOro cedeHuss MPUHUMAIOT B Ipenenax A=
(1/16+1/20) L, a BbICOTY OaKu ABYTaBPOBOI'O CEYEHUS
ba3za kpana B T. €. pacCTOSIHUE MEXIY OCAIMH XOIOBBIX

CUPHBIX TEJIEXKEK Y MHOTOKOJIECHBIX KpaHOB, NpHHUMaeTcss paBHou (1/7-1/5) L.

[Ipu npenBapuTENbHBIX pacuyeTax, OPUEHTUPOBOUYHYIO MacCy MOJIOBHHBI MOCTa
KpaHa 4-i rpynmnbl pexkuMa padoTsl (0€3 yueTa Macchl
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Puc. 12 . I'paduxu 151 onpeaeneHust Macchl MOJIOBUHBI KPAHOBBIX
MOCTOB:

a — ¢ rnaBHeIMH depMamu; 6 — ¢ CankamMu KOpoOUaToro CEUeHUs

KOHIIEBOM Oajky, HacTWUJa W PEIbCOB) MOXKHO ONpPENETuTh MO Tpadukam B
3aBUCHUMOCTH OT MPUHATOW KOHCTPYKLUMH MOCTA, TPY30MOJBEMHOCTH M IPOJETA
[24]. Hns xpanoB 1, 2 u 3-i rpynn pexuma pabOThl Maccy, MOJYYEHHYIO IO
JTaHHBIM rpaduka, ' ciaeayeT ymMeHbIUTh Ha 10%, a 171 KpaHoB S5-i U 6-i rpymnm



pexnma paboTel — yBenuuuTh Ha 10%. Jlns MOCTOB, W3TOTOBJICHHBIX U3
HU3KOJITUPOBAHHBIX CTaJlel, 3HAYEHHUSI MACChl cleayeT yMeHbIuTh Ha 10—20%.
Macca pemer4aTslx MOCTOB MajbIX IPOJIETOB MPAKTUYECKH Ta K€, UYTO U KO-
poOuaThIX, a Mpu OOJBIIMX MPOJIETAX PEIIeTYAThIE MOCTHI Jierye KOpoOUyaThIX Ha
10 — 40%, npuueM OoJsiee CYHIECTBEHHOE CHIKEHHE Macchl HaOIOJaeTcs y
KpaHOB MaJjloi rpy30MObEMHOCTH.

Maccy 0AHOOANOYHBIX KPIOKOBBIX KpPaHOB C YIOPABJICHHEM U3 KaOWHBI
OTIPE/ICTISAIOT C MOMOIIbI0 TpadukoB. st KpaHOB ympaBisieMbIX C IOJia, Macca
oka3biBaeTcs Hike Ha 10—25%.

Mupuny B TropuU30HTANBHOTO JKMcTa Oankd W3 YCIOBUH oOecmedeHus
TOPU30HTAJILHOM >KECTKOCTH MpHHUMAIOT B mpenenax U = (1/2-W/3) s, u ona
nokHa ObITh B> (1/404-1/50) b.

TonmuHy BepTUKaIbHBIX TUCTOB 0aJOK MPUHUMAIOT 00BIYHO HEe MeHee 5 MM. [Ipu
OTHOIIEHUH BBICOTHI JIUCTA K €ro Toimuue /0 = 80-7-160 BepTUKAIIbHYIO CTEHKY
C LEJBbIO0 MOBBIIIEHUS YCTOMYMBOCTU YKPEIUISIOT MOMEPEYHBIMU BEPTUKAIBHBIMU
pebpamu xectkocTh. OuUeHb TOHKHE CTEHKHU (A6~ 160)  ykpersitoT

BCPTUKAJIbHBIMH U I'OPU30HTAJIbHBIMHU
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Puc.13. Macca noaBecHbIX OAHOOAIOYHBIX KPaHOB: a —
OJTHOTIPOJICTHBIX; 6 — JBYX TIPOJETHBIX; 6 —
TPEXIIPOJIEXHBIX

pebpamu xectkoct. Hambombiiee paccTossHre MEXIy MOMEPEUYHBIMU pedpamu
YKECTKOCTH HE MPEBBIIIACT ABONHOMN BBHICOTHI CTEHKU (U HE OoJiee 3 M).

PaMbl TenexeK MOCTOBBIX KpaHOB B OOJBIIMHCTBE CIIy4aeB CBApUBAIOT U3
IUCTOBOM ctayid K BepXHEMY JMCTY paMbl NPUBAPUBAIOT CIIELMAJIBHBIE IIJIATUKH
JUTSL TIOCTIEYIOIIe o0paboTKH WK JIeJal0T Ha0Op MOJCTaBOK JUIsl KOMITEHCAIIUN
HETOYHOCTEH NpU COOpPKE YCTaHABIMBAEMBIX HAa HHUX JJIEMEHTOB MEXaHHU3MOB.
[Ipy mnpoekTUpoBaHMU paMbl TEIEKKH 0co00e BHHMMaHue oOOpallalT Ha
o0ecrieyeHrne JOCTaTOYHOM €€ IKECTKOCTH, OOECHeurBaOIIEe HOPMAJIbHYIO
paboTy MexaHu3MOB. Tak Kak pama TEJIeKKH COCTOMT M3 psiia KECTKO COeIu-
HEHHBIX 0aJI0K, YCTAHOBJIECHHBIX HA YETHIPE OMOPbI, TO OHA SIBJISIETCSA MHOTOKPATHO
CTaTUYECKU HEOIPENeIMMON CHUCTEMOU. TOYHBIM pacyeT pambl METONAMHU
CTPOUTEIIBHOM  MEXaHUKH  BECbMa  TpyAOoeMOK. I[loaTomMy  HCHONB3YyIOT



npUOIMKEHHBIE METO/IbI pacdeTa, PacuICHssI KOHCTPYKIIIO paMbl Ha OTAEIbHBIC
JIBYXOIOPHBIE, CBOOOIHOJIEKALME TPOJOJIbHBIE U MomnepeuHble O0anku. Tak kak
NENUCTBUTENbHBIE JeOpMALIMK U HAMPSHKEHUS OTIUYAIOTCSA OT PACYETHBIX, TO JUIS
KOMIIEHCAllUX  JIOMYUIEHHBIX IMOTPEIIHOCTEM MW  MOBBIIIEHUA KECTKOCTH
NPUHUMAIOT 3arac MPOYHOCTH, paBHbIM 2. Jlns oOecreueHusi 0e30MacHOCTU
OOCITy’>KMBaHHUSI TeENeXKa UMEET TMepusia, MPOXOASIIME C JIBYX CTOPOH,
NEPHEHANKYJIIPHBIX HANPABJICHUIO JIBUKEHUS, a MPHU MOJBOJE TOKa MO THOKOMY
Ka0elro W OTCYTCTBUU rajepeu sl oOCTyXKUBaHUS MEpUiia YCTaHABIMBAIOTCS U
CO CTOPOHBI TOKOMOABOAA. [[J1s1 MPOAOIBHBIX U MONEPEYHBIX OANOK paM TEIEKEK
PEKOMEH]IyeTCsl MPUMEHSATh THYThIE M IITaMIOBaHHBIE Mpodunu. banku ciemyer
pacnoJiaraTb 0 BO3MOXHOCTH HEMOCPEACTBEHHO O] ONOpPaMU BaJIOB, OJIOKOB,
PEAYKTOPOB, JBUTaTeNell MexaHu3Ma. Pama Tenexku AOJKHA OBITh MOJHOCTBHIO
3aKphpITa HACTUJIOM M3 JINCTOBOM CTaldHW, 3a MCKIIOYEHUEM OTBEPCTHM, Yepes
KOTOpBIE MPOXOJAT TPY30Bble KaHAThl U KaOelu JUIsl TPY30BOTO 3JIEKTPOMArHUTA.
IIpy npenBapuTENbHBIX pacyeTax METAUIOKOHCTPYKIMM MOCTa U MEXaHU3MOB
OPUEHTHPOBOYHYIO MacCy T, TEJIEKEK MOCTOBBIX KpPaHOB OOIIEr0 Ha3HAYEHUs
MO>KHO IIPUHATH 11O TAHHBIM

Metannnueckue KOHCTPYKLMH TOBOPOTHBIX KpaHOB. IIpu pabore mOBOPOTHBIX
KPaHOB I'PYy3 MOXET HaXOAUTHCS ITOCTOSHHO Ha KOHIIE CTPEJIbl U IIEPEMEIAThCS
no cTpene. B 3aBucuMocTH OT BBIOpPAHHOM CXEMBl KpaHa pacdeT CTpelbl
MPOU3BOAT pa3IMYHbIMU criocobamu. IIpu HemoaBUKHON Harpyske mojakoc AB
CTPEJIBI PACCUMTHIBAIOT HA CKATHUEM a PACTSKKY HB — Ha pPacTsSHKEHHE OT Cocpe-
JIOTOYEHHOW HArpy3KH, MPHIIOKEHHOM K OTOJIOBKY cTpenbl. [Ipu Harpyske,
MIEPEMEIIAIONIENCA BIOJb CTPENBI, ONPENCIICHHE pAaCUYCTHOM HArpy3kW JUIs
MIOAKOCAa MPOU3BOIAT IMPU MOJIOKEHUH I'Py3a HA MAaKCMMaJlbHOM BbLIeTe. Pacuer
CTpPEJBI POU3BOAAT B 3TOM CIIy4ae JUJIsl IBYX IOJOKEHUM IPpy3a: HA KOHLE CTPENbI
(monoxenue /) M mocepenuHe mposieTa MakCUManbHBIM W3rHOAONUii MOMEHT
CTpEJIbl B TOUKE B, KOIZJa TENeKKa HAXOAUTCA B IOJ0KeHuu [, [l onpeneneHus
MaKCHMaJbHOTO H3TMOAIOIIEr0 MOMEHTA MpH IMOJOXKEHUH TEIEKKH B. MpPOJETe
Oanky MeXIy ToukaMu b u B Tenexkka 0JKHA ObITh YCTAaHOBJIEHA B MPOJIETE TaK,
4YTOOBI TOUKA CEpeAMHBbI MPOJeTa JIeiuia MomnojaM pacCTOsIHUE a\ MEXIy paBHO-
nevctBytomen S ot cun P\ u P% naBieHus XOJOBBIX Kojiec Ha Oanky u
HanOOJIbIIEH U3 ATUX ABYX cujl. CeueHue ¢ HaubOJIBITUM U3THOAIOIIUM MOMEHTOM
OKa)KEeTCsl PacHoJIOKEHHBIM HE B CEpeIMHE MpoJieTa, a MoJ OoJbLIEeH HArpy3KOH.
[Ipu sToM HauOONBIIMIA MOMEHT [JIsl Clly4yash HEpaBHBIX HArpy3oK, T. €. Mpu
onpenessAroT rae # = JI+JI>, a nns citydas paBHbBIX Harpysok, T. € npu P,=P,=p
(puc. 203, 6), — no popmyie

= 2P.



Jlist Hanbonee parMoHAIBHOTO HCIOJIb30BAaHUSI CEUCHUS CTPEITbI
_Heo0X0a1MO, YTOOBI MaKCH-

s . MOMEHTHI TP HAaXOXJICHHH Tpy3a Kak B

' 6 IONIOJKEHUU /, TaKk W B IIOJOXKEHHUH // ObLIM

5| . OIMHAKOBEI, T. €. Mbl = M,

OTtcrona MOXXHO HaTH pa3Mmep c¢. Tak Kak B
MOBOPOTHBIX KpaHax 0a3za TeJeKKH BechMa
HEBEJIMKA, TO, 3aMEHSS CUJIbI, JICUCTBYIOIINE

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

I
I e

A= JIO’)KEHHOH B IIEHTPE TEJCKKH, HaXOJIUM, UTO B
=
P £ nosioxxenun // tenexku M,,~ — Oepc/4. U3
YCJIOBHSI PaBEHCTBA MOMEHTOB IIOJy4aeM C =
41/5.

Puc. 14 . PacueTHas cxema . .
Kononny kpaHa ¢ BHEIIHEH BepXHEU

ornopoit (cM. puc. 202) pacCUUTHIBAIOT HA U3TUO MO HAUOOJBIIIEMY H3rHOAIOIIEMY
MOMEHTY M ,, BOBHHKAIOIIEMY JIMOO B TOUKE OMOPHI M0JIKOoca 4 Ha KOJIOHHY, JIN00
B TOUYKE b COEAMHEHNUS CTPEIIbI C KOJOHHOM.
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Puc. 15. Cxema onpenesieHus U3rHOArOIIMX MOMETII

[Ipn paboTre MOBOPOTHOTO KpaHa C MOCTOSHHBIM .BBUIETOM (KOTJa Harpys3ka He
nepeMeIniaeTcs mo cTpese) Nporud MEeTaJUIOKOHCTPYKIMU HE UMEET PelIaroliero
3HaueHud. Ecnu e Harpyska nepemeniaercsi mo cTpeiie, TO MpOorud CTpesbl OT
Beca TENEXKU M HaubOojbIIero pabodyero rpysa JOJKEH ObITh TaKUM, YTOOBI
YKJIOH IMyTH, 1O KOTOPOMY IEPEIBUraeTCsl TEJNEKKa MpU Haubosee HEBBIMOJHOM
nojokeHnn  tenexku, He 360 mnpesprman 0,003. OTo ycioBue He
pacIpoCTpaHsAeTCs Ha KpaHbl, Y KOTOPBIX MEXAHU3M IIEPEIABHIKECHUS TEIIECKKHU
00Opy/l0BaH aBTOMAaTHUYECKUM TOPMO30M 3aMKHYTOTO THIMA, U Ha KpaHbl, Yy
KOTOPBIX TEJIEKKA MTEPEMENIACTCS KAHATHOW TATOM.

B moBOpOTHBIX KpaHaxX, y KOTOPBIX M3MEHEHHE BBUIETA CO3A€TCs Ka4aHUEM
CTpeJibl B BEPTUKAIbHOW IJIOCKOCTH, CTpelia MpPEACTaBiIsIeT COOOW CTEp>KEHb,
MMEIOUIAN TTPAMOJIMHENHYIO, JIOMAHYI0 WM KPUBOJHMHEUHYIO TMPOJIOJIBbHYIO OCh:
HwxHuii koHel cTpenbl KpenuTes K MOBOPOTHOM YaCTU METAIOKOHCTPYKLIMH, a
BEPXHUU KOHEL IMOAAECPKUBACTCS MOJIMCIIACTOM M3MEHEHHUs BbuleTa. biaromaps
ATOMY CTPEILy MOXKHO paCCMaTPUBATh B INIOCKOCTHU IOJBECA TPY3a KAK CTEPKEHB C
JIBYMSI HIAPHUPHO OMEPTHIMU KOHLIAMH. B momepeuyHoM cedeHuH cTpesia 0ObIYHO
OpencTaBiAeT CcoO0OM YeThIpEXYroJbHUK WM TpeyroibHUK. [losica crpensl
OOBIYHO H3TOTOBJSIOT M3 MpoOKaTa — YroJIKOB Wi TpyO. M3 3THX ke BUIOB



MPOKAaTa BBIMOJHSIIOT M AJIEMEHTBHI PEIIeTOK CTpen. J[ns cHmwkeHus Marepua-
JIOEMKOCTH CTPEIy HW3TOTOBIIIFOT B BHJIE CTEPXKHS IMEPEMEHHOHN >KECTKOCTH IIO
JUIHHE. B 3TOM ciydae MpOMOIBHYIO YCTOMYMBOCTH CTPEJIBI IPOBEPSIOT Ha
pacyeTHOU JTUHE 11,,1,/, T / — AyMHa ctepxHs U [Iup — koappuiueHT 1nHbI,
3aBUCAIIMN OT 3aKOHA W3MCHCHHUS MOMEHTA WHEPIIUH CCUYCHHS CTCPXKHS U OT
OTHOIICHUS ~ MHHUMAJIBHOTO MOMCHTAa HMHEPIMH CEUCHHUS  CTPEIbl K
MakcUMaJibHOMY. 3Has ko3¢ duiueHt (Jnp ¥ MHUHUMAIBHBIA painyCc WHEPIUU
CEYCHHS, B KOTOPOM MOMEHT HWHEPIIMH JOCTUTACT MaKCUMAaJIbHOTO 3HAYCHUS
VYmax, onpeaensroT THOKOCTh CTEPKHS MTEPEMEHHOTO CCYCHHUS:

[Io sToMy 3HaueHWI0 % JUIsl CTEPXHS CIUIOLMIHOTO cedeHus o Tabm. 31
OTPEAETAIOT KOAPPUITUECHT

[IpoBepky ,00mIeH YCTOMYMBOCTH CTPEN CIEAYeT MPOU3BOIUTH MO OO0OWM
[JIAaBHBIM HAMPABJICHUSIM: B IUIOCKOCTH MOJIBECA CTPEbl U B MEPHEHAUKYISIPHOMN
el I0CKOCTU. PacueTHyIo JUIMHY CTpesibl MPUHUMAIOT B 3aBUCUMOCTH OT CXEMBbI
3aKpEIUICHUs €€ KOHIIOB (PEeKOMEHAyeMble 3HAaUeHHs Kod(PuImeHTa npruBeIeHus
JUTMHBI \X. JTaHBI HA C.

Ha ydacTkax MeXIy COCIMHUTEIHHBIMHU TUIAHKAMU KaXKJlas BETBb CEUYCHUS
CTpEeJIbl TMPEACTABISET COOOM CXKATBHIM CTEPIKEHb, 3aKPETUICHHBIA MO KOHIIAM,
IPOBEPSAEMbIN HA YCTOMYMBOCTH MO THOKOCTH K.

B HmkHel nosike Oaliku OJHOPENHCOBOTO MYTH MO KOTOPOW MEepeMeNaroTcs
XOJIOBBIE KOJIeCa TEJIEKEK TaJiei, BO3HHUKAIOT HAMPSIKEHUS OT M3ruda Moy
JIIEVCTBHEM COOCTBEHHOU CHIIBI TSDKECTH Oall-

Puc.16. Cxema pacuera MOJIKM OJHOPEIHCOBOTO MyTH

KM W HaIpsDKEHUS OT MECTHOrO H3ru0a, BBI3BIBAEMBIC COCPEAOTOYCHHOM
HAarpy3kou.Sl — cuiou-naBieHUsl KaTka Tesnexkku. JUIs omnpeneneHus MECTHBIX
HaIpsHKEHUN TIONKY OalIki pacCMaTpUBAIOT KakK IUIUTY OECKOHEUHOHN JIJTMHBI,
KECTKO 3aKPEIVIEHHYIO MO OJIHOMY MPOJO0JIbHOMY KPal B MECTE MPUMBIKAHUSI €TI0
K CTEHKE OaJKu MpW OCTAIIIEMCs CBOOOAHBIM JApyroM kpae. Hampsbkenue Ha
HIDKHEH TpaHulle ceueHHs (B Touke B) oT wm3ruba CWiioN TsDKecTH Oalikw,
MoJABEIIMBaEMON Ha TArax rae M,,. = 2P//4 + 01°/8 — wsrubaromumii MOMEHT B
CEUYEHUH, PACTOJIOKEHHOM Ha IMOJOBHUHE PACCTOSHUS / MEXAy TOUYKaMU TOJBeca
penbca, OT BceX JACHCTBYIOMIMX CHJI (COCPEIOTOYEHHBIX BHEIIHMX CHJI U
PaBHOMEPHO pacrpeeiieHHON Harpy3kd O OT CHJIbI TSDKECTH penbca); \V., —



MOMEHT CONPOTHUBJIEHHS UM 3HAK «4» OTHOCUTCA K TOUKE B Ha HWXHEH rpall&e
CEUEHHUs, a 3HAK «—» K TOYKE, PacIOJIO)KEHHON HAa BEpXHEW I'paHULE CEUYEHUs
HOJIKH.

B atux dpopmynax K\ Ke, K» — ko3 punuieHTs1, 3aBUCAIINE OT COOTHOIICHUS
c/a (puc. 204) u npuHuMaemMbie 1o TpadukaM, U300pakKeHHbIM; [x — TOJIIMHA
CEUCHUS MOJIKU B KOPHEBOM CEUCHHH; / p — TOJIIHUHA MOJKUA B CPETHEM CECUCHUHU.

B 3aBrCEMOCTH OT TIOJIOKEHUS HATPY3KU P Ha MOJIKe HanOOJIBITNE HAIPSKEHUS
MOTYT BO3HUKHYTH JTM00 B Touke 4, 00 B Touke B. [IpuBencHHBIC HATTPSHKCHUS
JUTsI TOYKH B paBHBI, a PUBEICHHBIC HATIPSDKCHUS I TOYKU A, OTIPEICTICHHBIC 110
362 Ecnu Oanka U3roToBiieHa, HanpuMmep, u3 cranu Cr3, 1o [a,/] = = 180 Mlla,
[an] =200 MIla. Pa3znuuune B 3HA4YEHUSAX OOBSCHSAETCS OOpa30BaHUEM HakKJema
MeTallia OaiKy OT ACHCTBHS XOJOBBIX KOJIEC.

Paccrosinue Mexay TOYKaMHM KpEIJICHUST TMYTH ONPEIENSIIOT PacuyeToM
MPOYHOCTH peJibca Ha M3rMO0 W Ha KECTKOCTh (Mporu0). YKIOH MyTH MpHU
MOJIOKEHUM TEJICKKUA MOCEPEIMHE MEXKIY KPEIUICHUSIMU HE JOJKEH MPEBBINIAThH
0,003. [IpenenbHbIN TPOTUO MOHOPEIHLCOBOTO MYTH HE JIOJKEH npeBbimath 1/400
JUTMHBI TTPOJIETA MEXKITY TOUKAMH KPETUICHHUS.



