Урок 26-27. Конструкции металлических опор. Узлы стальных опор.
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Задание:  изучить  урок 27 и составить конспект.
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OnTumanbHEle pasMepbl CTBOJIA CTadbHEIX OalleHHBIX OMOp onpe-
JeNIIOTCSl B peayJibTate cpaBHeHHsi BapHaHToB. [IpakTHKa npoeKTH-
pPOBaHHS TMNOKa3blBaeT, 4T0 JJasi GaleHHBIX IPOMEXYTOUHLIX OIOP
110—150 kB wupuAy cTBOJa BBEpXY lenecoobpasHo NPHHUMATH B npe-
renax 600—1200 mm, v anKepHuix omop 1000—1500 mm. nsi omop
JuHHH 220—330 KB npH nporofax GoJbUIEro CeYeHHs! H JIHHHBIX BpPO-
JleTax, XapaKTepHHIX AJisl JIHHHH 3TOro Kjacca, IHPHHA CTBOJIA BBEPXY
Ha NMPOMeXYyTouHbIX onopaX npuHumaercs 1000—1400 mM, a y aHKep-
HbiX 1500—2000 MM; 248 CBOGOAHOCTOSAIMX MOPTAJNbHBEIX ONOp JIHHHH
500 kB WHpHHY CTBOJA Ha OTMETKE TPaBepcH MOXHO PEKOMEHIOBATb
B npeaenax 800—1000 mm.
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Basa y ocHoBaHusi yHHOHIHpOBaHHEIX onop npuHATa 2,0—3,0 M
A1 mpoMeXyTouHEX H 4,6—6,0 M a5t aHKepHBIX omop JuHHE 110—
150 kB, 4,5—5,5 m a5 npomexyTounbix u 8,0—10,0 M 151 aHKepHBIX
onop siuHuiA 220 u 330 kB. Takue pasmepn 6asbl 0GecneyHBalOT BO3-
MOXHOCTb NpHMeHeHHs] cOOpHBIX (DyHAAMEHTOB.

Kak oTmeuasioch BhIlle, COEJHHEHHs] PACKOCOB C MOSICAMH OIOP MO-
TYT ObITb CBAPHBIMH W GOATOBLIMH. ¥Y3es1 cBApHOH CEKIHH OMOpHl C NpH-
BapKOH PacKOCOB K MosicaM BCTHIK MOKasaH Ha pHc. 7-D, ¢ mpHBapKo#H
BHaxJiecTKy — Ha puc. 7-6.

B GosToBBIX onopax B KaXJOM y3J/ie fBa pacKkoca KpensTes K IMoscy
OfHUM GosnToM (pHc. 7-7). Tako#t croco6 KpensieHHs MO3BOJAET M0JY-
JaTb HaMMeEHbIlee YHCJA0 GONTOB B KOHCTPYKIIHH OIOPHL.

- YHupunHpoBaHHEIe CBOOOJHOCTOSIIIHE OMOPH BBLITOJHSIOTCH JHOO
C COeJlMHEeHUsIMH BCeX 3JIeMEHTOR Ha OoJiTax, JHOO cO CBapHLIMH BepX-
HHUMH H GOJITOBHIMH HHXXHHMH CEKLIUSMH.

Ilpu npoekTHpOBaHHH CBapHBIX ONMOp HeOOXOXHMO YYUTHIBAThH TPaHe-
TIOPTHBIE YCJIOBHSI: CBapHbIE€ CEKIHH JIOJXKHB HMeTh pasMeph!, He BHI-
XOffmMe 3a npejenanl ra0apHTOB KeJIeSHOJIOPOIKHBIX BArOHOB, H IO
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Puc. 7-5. V3zexn

KpernJeHusi packo-
COB K I10SICAM BCTEIK

Puc. 7-6. ¥szea kpen-
JICHHST PaCKOCOBJK no-
sicaM BHaXJIeCTKY

Puc. 7-7. ¥sen kpenieHus
packoCoB K MOSICAM ONHHM
6onTom




image10.png
BO3MOXHOCTH obecrnieyvBaTh HaHOoJiee IOJIHOE HCIIO/Nb30BaHHE TI'pPy30-
NOAbeMHOCTH BaroHoB. bBonToBble onopsl KOMNJEKTYIOTCSI Ha 3aBOJax
B NakeThl H MOTYT NePeBO3HTLCH JIIOOLIM BHIOM TPAHCHOPTHHIX CPEACTB,
OHH 00eCcneuyHBaOT NPaKTHYECKH HX TIOJHVIO 3arpy3Ky.
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Puc. 7-8. CrBon onopw
C TpeyrolnbHOH pelleTKoH
(pelleTKa «B €JKY?»)
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Puc, 7-10. IlInpenrensHas Tpapepca
nopTanbHOH ONOPH]

- 40
o3 7 w
<
i f
. !
. 3,2
< o
o) <
132 46 ]
U)h
NEN
<
)
]
']
=)
N
~N
Yy < \L
’ W\ v Y \\L AN
wt |l
[V

Puc. 7-11. ¥Yunbuunposanuas
ofHOLeNnHas NpOMEXYTOYHAaS
onopa BJI 110 kB

Onopsl Ha OTTAXKKax coc-
TOAT U3 MOPTAJNBbHOH HJIM OfHO-
CTOEYHOH KOHCTPYKLHH (CM.
puc. 7-3 u 7-16) H cucTeMH
ortsaxek. IlopTan unu croiika
TAKHX ONOp  BBIMOJHSAIOTCH,
KakK 1paBujio, CBapHbIMH, TaK
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Puc. 7-12. ¥Ynubunuupo-

BaHHas AByXUEMHasl Npo-

mexyrouHaa omnopa BJI
0 xB
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Kak HeBONBlIHE IOlepeuHble pasMepnl 3JIEMEHTOB IMO3BOJSIOT IIHHKO-
BaTb CBapHbie ceKIMH. [IpuMeHeHue GONTOBBIX OIOP Ha OTTSXKax Mo-
»eT GhiTh Lenecoo0pa3HbIM JIMIIE B CHEHAJNBHBIX Cydasx, HanpHMep
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CranpHbie onopel, NpHMeHsIEMble Ha JIMHHUAX 3JJIEKTponepejadyH Ha-
npsikenueM 35 KB H Bbille, N0 KOHCTPYKTHBHOMY peILEHHIO CTBOJIA
MOryT GbiTb OTHeCEHB K JBYM OCHOBHBIM CXeMaM — 6ameHHB M
HJIH OJHOCTOUHEIM (pHC. 7-1), ¥ mopTalbHB M (pHc. 7-2), a no
crioco6y sakpemwieHHs Ha (QyHjaMeHTax — K cBo6OJAHOCTO -
muM onopam (puc.7-1u7-2)H onopaM Ha OTTAXKKaX

(puc. 7-3).
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Onopbl M3roTOBNSAIOTCA H3 CTaJbHOIO YroJKOBOTO NMpoKaTa, NpuueM
B rnojapiasiiolieM OOJbIIMHCTBE CJyyaeB IpHMeHseTcsl paBHOBGOKHH
YT0JIOK; BEICOKHE IIepeXo/iHble ONIOPhl MOLI'YT OBITh H3TOTOBJICHH! H3 CTaMb-
HeIX Tpy6. B y3saax coefiMHenusi 3JIeMEHTOB NpPHMEHSIETCS CTajbHOH
JIUCT Pa3JVYHOH TOMUHHEL. JTO OCHOBHOH COPTAMEHT MPOKAaTa, IpHMe-
HseMblHl B ONOPAaX; B OTAGNBHBIX CJAy4YasdiX MOTYT OBITh HCIIOJb30BAHBI
H JpyrHe BHJABI NpOKAaTa.

Hes3aBUCHMO OT KOHCTPYKTHUBHOIO peIICHHHS H CXeMbl CTaJbHbe
ONOpPH! BHIIOJIHAIOTCA B BHJIE IIPOCTPAHCTBEHHLIX pelleTyaThlX KOHCTPYK-
LM, OCHOBHLIMH 3JieMEHTaMH KOTOPBIX fIBJSIOTCH (puc. 7-4):

nosica [/, BOCIpUHHMAIOUIHE HOp-
MaJbHBHIE YCHJIHSl, BO3HHKAaWIUe ImpH
IeHCTBHH U3rubaioliX MOMEHTOB H Oce-
BBIX CHJ;

peweTKa 2, BOCIpHHHMAIOLAA
nonepeyHnle CHIBL H KpyTHlllHe MOMEHTH.
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Puc. 7-1. IlpoMexyrou- Puc. 7-2. Ilpomexy-
Has omopa OaIeHHOro ToyHasi  NOPTaJbHas
THNA onopa

B cBol0 ouepelb, pellleTKa COCTOMT M3 OCHOBHBLIX PaCOuMX 3JIEMEHTORB
H JOTIONIHHTEIbHHIX CBSi3eH, YCTaHABIMBACMBIX B 30HE KpeJeHHs Tpa-
Bepc H Ha mneperndax HanpapJeHHs HNOSICOB;
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nunadparme 3, obecneydBaiolive NPOCTPAHCTBEHHYIO MKeCT-
KOCTb KOHCTDPYKILHH.

I'lo cnocoby coeflUHEHHS 3JIeMEHTOB CTaJibHble OHNOPH PasfeNsioTcs
HaACBapHBEe U 60N TOBEH €. B nepsoM ciyyae Bce COeIHHEHHSA
CTep3KHEH NpOCTPAaHCTBEHHOH KOHCTPYKIHH ONOpPH BHINOJHSIOTCA Ha
cBapKe, a BO BTOpoM c/ydae -— Ha Gonartax. IlpakTHuecku uucto cBap-
HBIX MJH 4YHCTO GONTOBLIX KOHCTPYKIHI He GbiBaeT. CBapHBIE OIOPH
U3rOTOBJSIOTCS HA 3aBOJle B BHJE HECKOJBLKHX MPOCTPAHCTBEHHBIX
CBapHBIX CeKIHH, KOTOpble COeIHHSIIOTCSI Ha MecTeé YCTAaHOBKH NpH
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TIOMOIIH 601ToB. BonToBhIe ONOPLI OOLIYHO MMEIOT OTHAENBHBIE 3JEMEHTH
CO CBAPHBIMH COERHHEHHSIMH.

BriGop BHAEA coeAMHEHHI 3JIeMEHTOB OIOP 3aBHCHT OT crocoba HX
3alHTEl OT KOppo3uH. [lo nociaefHero BpeMeHH OCHOBHBEIM CPEICTBOM
3alHTE ABJIsJIaCh OKpAcKa, NpH KOTOpPOH MOXHO NPHMEHSThH Kak 6oJ-
TOBBIE COCJIMHEHHS, TaK H CBApHBIE BCEX THIOB, B TOM YHCJIE H CBapHbie
coelMHeHHs] BHaxJecTKy (cM. § 7-5) ¢ nmpHBapKo# 3J/ieMEHTOB 1O ABYM
croponaM. Ilpu BHenpsieMoll B HacTosiiee BpeMsi ropsiueil OLHHKOBKe
OTIOp MOCAERHUHA BHJ| COSJHHEHHH HEJIOMYCTHM, TaK KaK KHCJAOTA, NpH-
MeHsleMasl JJis1 TPaBJICHHsI 3JIEMEHTOB INepel OLHHKOBKOH, MOXKET 3a-
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Puc. 7-3. llpomexyTounast omno- Puc. 7-4. 3SnemeHIH
pa mnopTajbHOro THOA HA OT- NPOCTPAHCTBEHHEIX
THXKAX pelleTyaTeiX Onop




image5.png
TeKaTb B 3430pHl MEKAY 3JIeMEHTAMH H paspyllaTh BIOCJAEACTBHH coe-
JHHEHHE; T03TOMY LIHHKYEeMble ONOpPH JOJIXKHB! BHEINOJAHATLCA CO CBap-
KOH 3JIeMEHTOB BCTEHIK.

JJis OUMHKOBKM HauGoJiee YHOOHbI OOJNTOBblE KOHCTPYKIHH, MpH
KOTOPLIX MOXXHO OI[HHKOBHIBaTh OTAEJBHBIE CTepXKHH, coOpaHHBIE B Na-
KETHI.

IIpn paspaGoTke KOHCTPYKUMH CBOGORHOCTOSIIHX ONOP MNpexfpe
BCEro JOJIKHBI ObITh ONpeJiejieHbl pa3mephl cTBoja. Beicora omnopkl
onpejensieTcsi MyTeM TeXHHKO-3KOHOMHYECKHX CpaBHeHHMH oflleH cToH-
MOCTH y4acTKa JIHHHH ¢ OTIOpaMH pa3/iMuyHOH BHICOTH. YeM HHiKe omnopa,
TeM MeHBIIEe ee Macca, HO TeM 6oJibliie YHCAO OMop, a CJAeHKOBATENLHO,
H PyHAAaMeHTOB, H30JAAUMH H T. A. [lnd 3ajlaHHOrO NpOBOjA M KJIHMAaTH-
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YeCKHX YCJOBHII MOXKHO BBIYHC/IHTH BHICOTY ONOPHI, NMPH KOTOPOiY 3a-
TpaTel Ha | KM JiuHUM Gy 1y T HaumeHbIHMH. IIponer, cooTBeTCTRYTOIIM
OMnope TAaKOH BBLICOTHI, HAa3biBaeTcsi 9 KOHOMHMY EC K H M.

Bo wusGexanne mHorooGpasus kKoHcrpykuuii B Coserckom Corose
NPHUHATH CJCRYIOUHE ONTHMANbHBIE BHICOTH (B METpax) CTaJlbHbIX X Mpo-
MEKYTOUHEIX onop (o HEXKHell Tpasepchi):

B5KB -+ - e e e e e e e e 1205
110 kB . - - e ... 19,0
220—330 kB (onuouenﬂue) .. 25,0
220—330 kB (B,ByXU,EI‘IHbIE) .. 27,5
500 kB - . .. .. 200

[Iupuny BepXHeil yacTH CTBOJIA OMNOP CJAeAyeT NOKOHPATDL TaK, YTOOHI
pH CBAPHOH KOHCTPYKIIHH ObLIIO BO3MOXHO KpelJieHHE PacKoCcoB K I10-
sicaM 6e3 ¢acoHOK, a npH GoOJTOBOH — C TNOMOINLI0 OfHOro GosTa.
Daza onopn (WIHpHHA ee CTBOJNIA) Y OCHOBAHHUS OMNpeleaAETCs
IJIaBHBIM 00pa3oM YCJOBHAMH 3aKpelljieHHsl Olop B TPyHTe, T. €. JIO-
MYCTHMBIMH Harpy3KamH Ha ¢yHRaMeHTsl. [Ipu yrenHueHHH O6asnl yMEHb-
IIAIOTCH YCHAMSA B Iofcax M, clefoBaTelbHO, HX Macca, HO BO3pacTaeT
Macca pelleTKH.




