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CrtpoutenbHas mexaHuka. COOpHUK pekoMeHAyeMbIX TEPMUHOB, BbiMn. 82. MN3a-
BO «Hayka», 1969, ctp. 1—48.

C6opHuK cocTouT M3 cnegyrowux pasgenos: «O6wme noHaTusy, «CTaTuka,
«YCTONYMBOCTbY U «[uHamMmKa».

TepmuHonormyeckas pekomeHgauma cogepxmt 193 pekoMeHayembIX TEpMUHA.
MpuBeaeHbl COOTBETCTBYIOLLIME MHOCTPAHHbIE 3KBUBASIEHTbl HA aHIMIMNCKOM, He-
MeLKOM U ppaHLy3CKOM s13blKax.

M3paHve paccuMTaHo Ha LWMPOKUIA Kpyr cneunanuctoB B obnactu cTpouTerb-
HON MEeXaHWUKMN.

HacTtoswaa TepmuHonorna pekomeHayetcss KOMUTETOM Hay4yHO-TEXHUYECKOM
TepmuHonorun AH CCCP n UIHUUCK k npumeHeHno B Hay4HO-TEXHUYECKOW NuTe-
paTtype, y4uebHOM npouecce, cTaHAapTax U AOKYMEHTaLNN.

TepmuHonorusa pekomeHayetcss MMHUCTEPCTBOM BbICLLErO U CPeAHEero crneuu-
anbHoro obpasoBaHnss CCCP ans BbiCLUMX M CpedHux crieumarnbHbiX y4ebHbIX 3a-
BeEeHUN.

PekomeHayemble TEPMUHBI NMPOCMOTPEHbLI C TOYKM 3pEHUS HOPM si3blka VIHCTK-
TyTOM pycckoro a3bika AH CCCP.

OTBETCTBEHHbIN peaaKkTop BbiMycka
uneH-koppecnonaeHt AH CCCP . M. PABMHOBWY



BBEOEHWE

HacTtosawun c6opHUK pekoMeHOyeMbIX TEPMUHOB CTPOUTENBHOW MEXaHUKN COo-
OEePXUT OOMbLUOE KOMMYECTBO MPUMEHSIEMbIX B 3TOW Hayke TEPMUHOB U UX B3anM-
HO cornacoBaHHble onpegeneHuns. OH He MeeT UCHEPNbIBAKOLLErO XapaKkrepa u He
ABMNSIETCA CNoBapeM CTpouTernbHOW MexaHuku. OTobpaHbl Te TEPMUHBI, KOTOpble
Hamboree LWMPOKO MPUMEHSTCA B CTPOUTESTbHON NMPAaKTUKE U CTPOUTENBHOWN -
TepaTtype u Hambonee HyxgalTcs B YTOHHEHHOM ONpeaerneHnu.

B cOOpHWK He BKNIOYEHbI Takme TEPMUHbI CTPOUTENBHON MEXaHWKWU, KOTopble
ABNAOTCA OOLLMMN TEPMUHAMU MEXAHMKU (Cuna, MOMEHT, Cuna MHepuuMu 1 T. 4.).
He BKNoYeHbl Takke Takne TepMUHbI TEOPUN YNPYroCTu, NIIAacTUYHOCTH, COMPOTUB-
neHnst maTepmnanos, Teopun KonebaHui, KOTOpblE NPUMEHAOTCA B CTPOUTENbHOM
MeXxaHuKe, HO NMpuMHagnexaT OgHOBPEMEHHO psay APYTNX MHXEHEPHbIX ANCUUMNNUH
— CYOOCTPOEHMI0, CaMONEeTOCTPOEHMUIO, MaLUMHOCTPOEHUIO, NPUBOPOCTPOEHNIO,
rOpHOMY Jeny u apyrum (HanpsbkeHue, uarmb, cABWr, KpyyeHue, TeKyyecTb, Mno-
LWagKa TeKy4ecTun, XpynkocTb, aMmnnutyga konebanmn u 1. 4.). 3ta rpynna Tepmu-
HOB B He MeHblUel cTeneHn TpebyeT ynopsaoyeHus, HO 3TO MeponpusaTUE He
OOIMKHO OrpaHNYMBaTbCA paMKamMu OOHOW CTPOUTENBbHOW MEXaHUKM UM CaMONeTo-
CTPOEHUS, a OOMKHO ObiTb BbINOMHEHO LUMPOKOW KOMUCCUEN U3 MpeacTaBuTenemn
psifa cneumanbHOCTEN N AOMKHO COCTaBUTb CoaepXaHme OTAENbHOro cbopHuKa.

B paHHOM cBOpHMKE UCKNOYEeHWEe cAenaHo Nuwb And Hebonblow rpynnbl
TEPMUHOB, CBA3AHHbLIX C NOHATUEM MON3Yy4eCTb, BCAEACTBNE TOrO, YTO 3TO NMOHATHE
B nocnegHee Bpems npnobpeno ocoboe 3HayeHne B pacyeTe COOPYKEHUI.

B c6oOpHUK He BOLINM Takke TepMUHbl, OTHOCALLMECS K MEXaHUKe rPyHTOB U
APYruX CbiNyynx Ten, a Takke TePMUHbI U3 06nacTu Teopum BEPOSATHOCTEN U MaTe-
MaTUYECKON CTaTUCTUKN.

OcTaHOBMMCS Ha TEPMUHE «CTpoUTENbHaA MexaHuka». OTHOCUTENbHO rpaHuny,
CTPOUTENBHON MEXAHWKN CYLLLECTBYIOT pasHble MHEHUS, BblI3BaHHbIE TEM, YTO are-
MEHTaMM pacyeTa COOPYXEHWI 3aHUMAIOTCS Takke MaTtemMaTuyeckas v npuknag-
Has Teopus ynpyroctu, Teopus NNacTUYHOCTU, TEOPUSA MON3y4ecTu, Teopus Kone-
GaHui, conpoTuBNeHne matepmanos. [laHHoe 34ecb onpeferneHue siBNSeTCS Hau-
6onee obLMM: OHO OTHOCUT K CTPOUTENbHOW MEXaHuKe BCe pacyeTbl, crnyxaiime
ANs onpefeneHns NPOYHOCTU, KECTKOCTU U YCTOMYMBOCTU COOPYXKEHWWA, He3aBu-
CMMO OT MeToAa pacyeTa, OT MaTemMaTM4ecKoro annaparta, OT Buaa COOpYXeHus
(cTepxHeBble CUCTEMBbI, NNACTUHKN, 060MNOYKM, cknagyaTble CUCTEMbI, KOMOUHNPO-
BaHHblE), OT CBOWCTB MaTepuana (NMHENHO UMW HEeNUHENHO YNpYyrun, Heynpyrumn),
OT XapakTtepa Harpyskum (ctaTtudeckasi, guHamudeckast Harpyska) u 1. a. OTcioga,
KOHEYHO, He creayeT, YTO Teopus YNpyrocTu, NIacTUYHOCTK, CONPOTMBIIEHNE Ma-
TepuanoB MOrfowWaTcs CTPOUTENBHON MEXaHWKOW, T. €. YTO B MOHSITUE CTPOU-
TenbHasg MEXaHWKa B LUMPOKOM CMbICIIE 3TOr0 CIOBA HYXHO BKMYWUTb BCE 3TU
OVCUMNIWHBI, @ criegyeT Nylb, YTO CTPOUTENbHAA MEXaHWKa UCMOoNb3yeT 3TU Hay-
KV B TON Mepe, B KAKOW OHW COAepXaT MaTepuan Ans pacyeTa COOPY>KEHUN.

BmecTte ¢ Tem gaHHoe onpefeneHne He SBNSETCH TOYHbIM, Tak Kak OHO CBSi3a-
HO C MOHATUEM COOPYXKEHWE, KOTOPOe HEe MMeeT TOYHOro onpeaenerHns. O4eBngHo,
4YTO 34aHUs C UX PyHOAMEHTaMU1, CTPONUIbHbLIE U MOCTOBbIE (DepPMbI, ONOpPbl MMHUNA
anekTponepeaad, TeNeBU3NOHHbIE U pagMoMaYTbl, aHTEHHble YCTPOMCTBa, pesep-
Byapbl A8 XuaKoCcTen, obaenkn TOHHenen, apoyHble NNOTUHBI U T. 4. ABNATCA
coopyxeHusamu. MeHee SCHO, MOXXHO 1N OTHOCUTbL K COOPYXEHUSIM Kopryca camo-
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NneToB, pakeT, CyaoB, MOABOAHbIX FOAOK, KapKacbl >Kere3HOOOPOXHbIX BaroHOB,
Ky3oBa aBTobycoB u T. 4. OgHako B nutepaTtype nocnegHux gecatuneTnin ourypu-
pYlOT TakMe TEPMMHbI, Kak CTPOUTENbHAsA MexaHuKa camoneTa, cTpouTernbHasi Me-
XaHuKa kopabns v gaxe cTpouTenbHas MexaHuka mMawuH. PekomeHgyemoe B aaH-
HOM cOOpHUKE onpederneHne OCTaBnsieT BOMPOC O TaKOW 3KCTPanonsiuuu OTKpbI-
TbIM.

TepMyH «Teopus COOPY>KEHWUI» HE PEKOMEHAYEeTCs, Tak Kak CTpouTenbHasa me-
XaHWKa He OaeT MOJSIHOW TEOPUN COOPYXXEHMUIN, a OrpaHNYNBAETCS pELUEHMEM onpe-
OeneHHoro kpyra npobnem.

B cTpouTenbHOM MexaHuKe, Kak M3BECTHO, pearibHble COOPY>XEHUS Mpu pacde-
T€ 3aMEHSAITCH UX PacyYeTHbIMU CXEMAMU KaK MEXaHU4YECKMMU CUCTEMAaMU; NOITO-
My B OJaHHOM COOpHMKE TEPMUHbI «COOPYXXEHWE», «pacyeTHas cxema» U «CucTe-
Ma» TPAKTYIOTCH KaK TOXAECTBEHHbIE.

B cootBeTcTBUM C 0OWMMM TpeboBaHUAMU, NpeabABNAEMbIMA K TEPMUHOMO-
ru, onpegeneHus, NosICHALWNE coaepXXaHme TepMUHa, AOMMKHbI OTBEYaTb COBpe-
MEHHOMY YPOBHIO HAYKuN U YOOBNETBOPSATb TpeOOBaHMAM ACHOCTW, TOYHOCTH, OOLL-
HOCTM U CXaTOCTK, COXPaHSs MpU 3TOM B3aUMHYO CBA3b.

B oTaenbHbIX ciyyasx NpuyLNOCk OT HEKOTOPbIX TpeboBaHMIM OTKa3aTbCH, Ha-
npumMep, Tam, FAe CXaToCTb BCTynana B MNpPOTUBOpPEYME C SCHOCTbIO UMM rae
cTpemneHre K obLHOCTU NPMBOAMMO K NPOTMBOPEYMIO C YyCTaHOBMBLUMMCS Ooree
Y3KMM CMbICNIOM TepMMHA. Tak, Hanpumep, B onpeaeneHun noHATUS «pacrnopHas
cucTemMa» MpuULINOCh OTHECTU K 3TOMY KIlacCy CUCTEM TOMbKO TakMe, B KOTOPbIX
BepTMKanbHas cuna Bbi3blBAeT HAKIOHHbIE peakuuu.

TepMuHbl «pepma» n «pama» He UMEIT Ha NPaKTUKe YETKOro pasrpaHudeHus:
roBopat o 6espackocHon depme unu depme BupeHgens, XxoTa aTa cuctema pac-
CUMTbIBaeTCA Kak pama; NpUMeHAnca gaxe TepMuH «depma cO CMMOWHOW CTeH-
KOM», XOTA pacyeT TakoW cucTembl Mano obuiero nmeet ¢ pacyetom depmbl. C
OPYron CTOpOHbI, onpegeneHve depmbl Kak LUapHUPHO-CTEPXKHEBOW CUCTEMbI MPU-
emMrieMo B onpefenieHHbIX rpaHuuax nvb AN pacyeTHOM Cxembl oepMbl, HO He
Onsi peanbHbix depm. MNoaTomy onpegeneHms epmbl 1 pambl, PEKOMEHAYEMbIE B
OaHHOM MpoeKTe, MMET Mo HeoOXO0OMMOCTU YCIOBHLIA xapaktep. C Takumu 3a-
TpyAHEHUAMU, OBYCMNOBMEHHBIMU ABONCTBEHHLIM XapaKTepoOM CTPOUTENbHON Me-
XaHVKN KakK NPakTUYECKOW MHXEHEPHOW OUCLMNIMHBI U Kak pasgena oblien mexa-
HWKW, COCTaBUTENN TEPMUHONOMMN BCTPEYaNUCb HEOAHOKPATHO.

TepMuHbI pacnonoxeHbl B COOpHMKE He B angaBUTHOM, a B CUCTEMATUYECKOM
nopsiike, OHW CrpynnUPoOBaHbl MO HEKOTOPbIM O6LLMM NpudHakaMm. HekoTopble Tep-
MUHbI, UICTOPUYECKN CBA3AHHbIE C PAcYETOM CTEPXHEBbLIX CUCTEM, KaK, Hanpumep,
OCHOBHas CMCTEMa, KAHOHUYECKNE YpaBHEHMWS, MeTo CUI U Apyrve, B HacTodlee
Bpems umetot 6onee obuiee 3Ha4YeHUe, NO3TOMY OTHECEHbl 3a4echb K rpynne «O6-
LLME MOHATUSAY.

Mo cpaBHEHMIO C U3OaHUAMW TEPMUHOB CTPOUTENBHOW MEXaHWKW, BbIMyLLEH-
HbiMM B 1947, 1952 n 1962 rr., AaHHbLIA BbIMYCK NEPECMOTPEH M 3HAYUTESNBHO A0-
MOSHEH.

MpoekT gaHHoro cbopHuka (T. €. TEKCT B NepBOHaYanbHoOn pegakuumn) 6bin Bbl-
nyweH B konuyectee 400 ak3emMnnapoB 1 pasocnaH B 1967 r. ana paccMoTpeHus
paay yYpexaeHuh — HaydHO-UccrneaoBaTenbCKMM UMHCTUTYTaM, Kadeapam BbiC-
LWKX y4ebHbIX 3aBefeHUN, MPOEKTHO-KOHCTPYKTOPCKMM BHOPO 1 OTAENbHBIM nuLaMm.
Mony4yeHHble NpeanoXeHusi, UCNpaBrneHuss U OOMNOMNHEHNUsT Obin U3ydYeHbl KOMUC-
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cven n ¢ bnarogapHOCTbIO YYTEHbI NPY PeAaKTUPOBaHMM OKOHYATENBHOIO TEKCTA.

B npoBeneHHON TepMmHONoOrmyeckom pabote peanns3oBaHbl NPUHLMMNBLI U METO-
Obl, paspaboTaHHble KOMUTETOM Hay4YHO-TEXHMUYECKOW TepMuHonorum AH CCCP™.

PaboTta no nepecmoTpy M OOMOSIHEHMIO TEPMUHOB MNPOM3BEAEHA KOMWCCUEN
KomuTteTa Hay4yHO-TexHu4eckon TepmuHornormn AH CCCP wn LleHTpanbHoro Hayu-
HO-UCCregoBaTENbCKOTO MHCTUTYTa CTPOMTENbHbIX KOHCTpyKumi mm. B. A. Kyde-
pPeHKo B cocTaBe npodeccopoB AOKT. TexH. Hayk H. U. Besyxosa, B. A. Kucenesa,
. K. KnenHa, B. I'. KopeHeBa, WN. A. ;MegHukosa, . E. Muneiikosckoro, . M. Pa-
6uHoBmya (npencepartens komuceum), B. . Pekaua, A. . CmupHoBa, A. A. YmaH-
CKOro, AOKT. TexH. Hayk 3. H. Ky3aHeuoBa (y4eHbin cekpeTtapb). OT Komuteta Hayy-
HoO-TexHudeckon TepmuHonormm AH CCCP B pabote npuHumanu yyactue T. J.
Kangenakn n H. K. Cyxos.

"Cm .0.C. Jlotte. OCHOBbI NOCTPOEHUSA HAYYHO-TEXHMYECKOWN TepMuHonoruun. Us3a-
Bo AH CCCP, 1961. Kak paboTtaTb Hag TepmuHonornen. OcHoBbl U MeToAbl. [loco-
6ue, coctaBneHHoe no Tpyaam [. C. JloTte n Komuteta Hay4HO-TEXHUYECKOU Tep-
muHornorun AH CCCP. N3g-Bo «Haykay, 1968.

Mpu nonb3oBaHUN COOPHUKOM HEODXOANMMO UMETL B BUAY crneayoLlee.

B nepBoI KONMOHKE yKasaHbl HOMepa TEPMUHOB MO NOPSOKY.

Bo BTOpOI KONOHKE NOMELLEHbI TEPMUHBI, PEKOMEHAYEMbIE A1 OnpeaeneHHo-
ro NoHATUA. [ns Kaxgoro NOHATUS, Kak NpaBuio, YCTaHOBIEH oauH TepMuH. K He-
KOTOpbIM TEPMMHaM [AaHbl KpaTkue opMbl, OOMYCKAeEMbIe K MPUMEHEHUIO B TeX
crnyyasix, Koraa VUCKIto4eHa Bcskasi BO3MOXHOCTb HEOpa3yMeHUIA.

B aston xe rpade noa cneumanbHblM 3HakoM H pk (HepekoMeHOyemblv
[TepMUH) npuBOAATCA ApYyrne U3BECTHbIE AS1 3TOr0 MOHATUS TEPMWHbI, HO OTHe-
CEHHble KOMUCCUEN K YMCNY HepekoMeHAyeMbIX. VIMU Henb3a nonb3oBaThbCs Npu-
MEHUTENBHO K AAaHHbBIM MOHATUSIM.

B aTou rpadhe npuBedeHbl Takke MHOCTPAHHbLIE 3KBMBASIEHTHI.

B TpeTbel konoHke gaetcs onpegeneHve. Komucenst ctpemunach K TOMy, YTo-
Obl Kagoe onpegeneHve OOCTaTOMHO YETKO OYEepYMBANo rpaHulbl MOHSATUSA, ero
cogepxaHue n oobem.

K HekoTopbIM onpeaeneHnsaM gaHbl NPUMeYaHnsi, UMEKoLLIME XapaKTep NosicHe-
HUIA, N PUCYHKN.

Kak npaBuno, B HMX UCNOMb3YIOTCA T€ TEPMUHbI, KOTOPbIE B JAHHOM COOPHMKE
paHee onpefeneHbl. B Tex cnyyasx, korga npuxoamtcs npuberatb K TepMUHaM,
npuBeaEHHbIM HXKe, B CKODKaX yKka3bIBalOTCS MX MOPSAKOBbIE HOMEPA, MO KOTOPbIM
MOXHO HaWTW onpeaeneHus.

K cbopHvKy npunoxeHbl andaBuTHbIE yKasaTenu pYyCCKUX TEPMUHOB U UHO-
CTPaHHbIX 3KBMBAIIEHTOB.



TEPMUHONOIUA

10.

11.

[.  OBLUME MOHATUA

CTpouTenbHasa MexaHuKa

Hpk Teopus coopyxeHun
Theory of structures. Analysis of
structures. Structural mechanics

PacueTtHas cxema coopyxeHus
PacueTHas cxema

Hayka o pacyeTe cOOpyXeHuii Ha NMPOYHOCTb, Xe-
CTKOCTb M YCTONYMBOCTb.

YnpoLueHHast CXxema COOpYXeHUsi, BBOAMMas B
pacuer.

O6wme NpuUsHaKu cuctem

FeomeTpuyeckn HemameHsemas
cuctema

HeusmeHnsemas cuctema
Invariable system. Stable system

Mnockasa cuctema
Plane system. Coplanar system

MpocTpaHcTBeHHas cuctema
Space system

CraTtuyeckn onpegenumasi cuc-
Tema
Statically determinate system

CTtaTnMyecku Heonpeaenvmas
cucrtema

Statically indeterminate system.
Hyper static system

®dU3nYecKn HerMHeHas cuctema
Materially non linear system

FeomeTpuyecku HenMHeNHas
cucTtema
Geometrically nonlinear system

MrHoBeHHO-U3MeHsiemasi cucTe-
ma

MrHoBeHHO-XecTKasa cuctema

Cuctema coefMHeHHbIX Mexay coboi Ten, He
JonyckatoLasi OTHOCUTENBLHOrO NepeMeLLeHust ee
YyacTten 6e3 nx gecopmauun.

Cuctema, cnocobHas BOCNPMHUMATb TONbKO Ta-
Kylo MPUMNOXEHHYIO K HEN Harpysky, kotopas aen-
CTBYeT B OOHOWN, onpeAeneHHon NnockocTu.

Cunctema, cnocobHas BOCNPUHMMAaTbL MNPUMOXKEH-
HYI0 K HE MPOCTPAHCTBEHHYIO CUCTEMY CUIT.

[eomeTpuyeckn HenmsmeHsiemas cuctema, B KOTO-
pon peakuum BCeX CBA3en npu nwobon cratude-
CKOWN Harpy3ke MoryT ObiTb HalgeHbl U3 yCrnoBun
CTaTuKW.

[eomeTpuyeckn HensmeHsemas cuctema, cogep-
Xallas CBsi3W, peakuuy KOTOpbIX NMpy NPOW3BOSb-
HOW CTaTUYeCKOW Harpyske MOoryT ObiTb HalgeHbl
nVWb U3 COBMECTHOTO PAaCCMOTPEHUSI YCMOBUWN
CTaTMKMN U YCMOBUWI, XapaKTepusytowwmx gedopma-
LU0 JAaHHOW CUCTEMBI.

Cnctema, y KOTOPOW HENMHENHas 3aBUCUMOCTb
Mexay nepemeLleHuaMy 1 cunamm obycroBreHa
HENWHENHOW 3aBUCUMOCTbIO Mexay paedopma-
UMAMU N HanpsaXXeHnamm martepumana.

Cuctema, y KOTOPOW HENUHerHasi 3aBUCUMOCTb
Mexay nepemMeLleHusMu 1 cunamm obycnosrneHa
TONbKO XapakTepoM B3aUMHOr0O PacriofioXeHus u
CO€QIVHEHUSs SNIEMEHTOB.

MckniountensHbId cnyvan reoMeTpuyeckn Hews-
MEHSIEMOW CUCTEMbI, MPU KOTOPOM OHa AonyckaeT
6eCKkoHEeYHO Marble nepemeLLeHus.

MckniountensHbId cnyyad reoMeTpuyeckn unsme-
HAEMOWN CUCTEMbI, MPU KOTOPOM OHa AornyckaeT
N1k 6eCcKoHeYHO Manble nepemMeLLeHns.



12. Cucrtema c 0O4HOCTOPOHHUMU
CBA3AMM
System with unilateral constraints

13. BespacnopHas cuctema
Hpk Bano4yHas cuctema

14. PacnopHasa cuctema

Cuctema, CBA3N KOTOPOW MOTMYT MUCMbIThIBATD YCU-
NUsi TONbKO OAHOrO 3Haka (Hanpumep, Tonbko pac-
TSKEHUE).

Cuctema, y KOTOpOW BepTUKanbHasi Harpyska Bbi-
3blBaeT TONbKO BepTuKarbHbIe OMOPHbIE PeaKLum.

Cuctema, y KOTOpOW BepTUKanbHasi Harpyska Bbi-
3blBaeT HaKMOHHbIE OMOPHbIE peaKLum.

Onopbl, ONOpHbIe peakuumn

15. Onopa
Support

16. 3awemnsaowas HenoaBWXHas
onopa
Fixed end

| {
/7 /A

17. 3awemnsaowan nogBumxKHas
onopa

Z
7.

18. LunuHuppuyeckas HenoaBUXKHasA
onopa
Freely supported end.
Simply supported end

7 | 3
©
N\
7. 4

YCTPONCTBO, COEAMHAILLEE COOpPYXEHWe C ero
OCHOBaHMEM W Hanarawllee orpaHuM4yeHust Ha ero
nepemeLleHus.

lMpumeyaHue. Mod «oropamu» 8 cmpoumeribHoU
MexaHuKe MOHUMaromcs pacyemHbie cxembl Oeli-
cmeumersibHbIX Or0P COOPYXXEeHUU.

Onopa, He JonyckaroLwas H1UKaKUX NnepemeLLeHui.

Onopa, ponyckawwasa TOMbKO MOCTynaTenbHoe
nepemelleHne, napanfnenbHoe onpeaerneHHon
npPSMON.

Onopa, ponyckatowasi TONbKO BpalleHue BOKpYr
onpeaeneHHom ocu.



19. UunnuHppuyeckas noaBuxKHas
onopa
Roller bearing

{

20. OnopHbIN CTEPXKEHb

21. Ynpyras onopa
Yielding support

L
A

22. WWapoBas HenoaBuxHas onopa

VAN

23. lapoBas nuHenHO-NoABWXHasA
onopa

B

)

\
Ex-

Onopa, gonyckawllas BpalleHue BOKpYr onpene-
NIEHHON OCW M NoCTynaTenbHOe nepemeLleHve na-
pannensHO onpeaeneHHon NPSMOMN.

PacueTHas cxema UMNMHOPUYECKOW MNOABUXKHOM
onopbl, ykasblBatowas NMHUIO OEACTBUSI OMOPHOW
peakumm.

Onopa, peakuusi KOTOPOW NPOMOpLUMOHanbHa ne-
pemelleHuio (NocTynatenbHOMY WnM Bpallatesb-
HOMY).

Onopa, ponyckatowasi TONbKO BpalleHue BOKpYr
nobori ocu, npoxoasien 4yepes onpeaeneHHyr
TOYKY 3TON Onopbl.

Onopa, gonyckawLias BpalleHne BOKpyr niobow
ocu, nNpoxoasilen yepes onpeaeneHHyr TOYKy, U
nepemMeLleHe napannenbHo onpeaeneHHon nps-
MOW.



24,

25.

26.

27.

28.

29.

30.

31.

32.

LLlapoBasi nnocko-noABuxXHas
onopa

(o s e’ I

Pacnop
Thrust. Horizontal thrust

CnnowHas Harpy3ska
Distributed load. Continuous load.

MHTEHCMBHOCTbL Harpy3Kku
Intensity of distributed load.
Intensity of load

PaBHOMepHO pacnpeferneHHas
Harpyska

Uniform load.

Uniform distributed load

MocTosiHHaA Harpy3ka
Dead load. Fixed load.
Permanent load

BpemeHHas Harpy3ka
Live load. Varying load

MopBuXHasA Harpy3ka
Moving load. Travelling load.
Rolling load. Live load

CrtaTnuyeckas Harpyska
Statical load. Static load

Onopa, Aonyckatlias BpalleHWne BOKpyr nrobow
ocu, Npoxoasien Yyepes OnpeaerieHHy TOYKy, U
noctynatenbHoe nepemelleHne  napannenbHo
onpeaeneHHom MocKOCTH.

[poekunss onopHOWM peakuun apku, BUCAYEN CUC-
TeMbl, pambl, EPMbl Ha MPAMYI, COEAUHSAIOLLYIO
COOTBETCTBYIOLLYIO OMOPHYID TOYKY CO CMEXHOM
OMOPHON TOYKON.

Harpy3ku

Harpyska, To4kn NpunoxeHus KOTOPOW HenpepblB-
HO 3anofHSAIT AAHHbLIA OTPE30K MNW AaHHYyK Nio-
LagKy.

Mpenen OTHOLWIEHUS BENUYMHbLI PaBHOAENCTBYHO-
e Harpysku, HenmpepbIBHO pacrpeesieHHON Mo
[aHHON MOBEPXHOCTU (MMM NUHWMKU) K BeNUYuHE
nriowaau (NN ONAWHE NUMHUKM), ecnu nocreaHss
CTPEMMTCS K HYJTHO.

PacnpefgeneHHas Harpyska NOCTOAHHOW MHTEH-
CMBHOCTW Ha €AUHMLY ANuHbI (NNOLWaamn NoBepX-
HOCTH).

Harpyska, koTopasi npyu pac4eTe AaHHON CUCTEMbI
NpUHYMaeTCs AENCTBYIOLLEN MOCTOSHHO.

Harpyska, koTopas npu pacyeTe AaHHOIO 3NeMeH-
Ta CUCTEMbl MOXET CUMTATbCA OEWCTBYIOLLENA UMK
OTCYTCTBYIOLLIEN B 33aBUCUMOCTU OT €€ 3HayeHust
OIS paccYMTbIBAEMOrO 3fIEMEHTA.

Harpyska, koTopasi MOXeT 3aHMMaTb pasfnyHoe
rMonoXeHne Ha cucTeme (Hanpvmep, Bec noesaa,
aBTOMOOUNSA, TpakTopa, MOCTOBOIO KpaHa, CKomnre-
HWA nogen).

Harpy3Ka, nonoxexHue, HanpasneHne n NHTEeHCUB-
HOCTb KOTOpOI;I NMPUHMMaAOTCA NpuU pacyeTe He 3a-
BUCAWLMMN OT BpeMeHun nnnm usMeHAarnLwnmnca
CTONnb MeaneHHO, 4TO Bbl3blBaeMble €10 CUlbl
nHepumm MoryT Ha BBOOUTLCA B pacyerT.



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

OuHamunyeckas Harpyska
Dynamic load

HeBbirogHewwee pacyeTHoe co-
YyeTaHWe Harpysok
Unfavourable (position of) load

Cnepsuwas Harpy3ska
Follower load

HopmaTtuBHas Harpy3ka

PacueTHas Harpy3ka

MpepenbHas Harpy3ka

Hecywasa cnoco6HOCTL COOpY-
XeHusA

Ultimate load carrying capacity.
Holding power

KoadcbnumeHT neperpysku

KpuTuueckasa Harpyska
Critical load

KpuTtnueckuit napameTp Harpys-
K1

Harpyska, M3MeHeHWe BenuYMHbI, HanpaBreHus
NV MNOJSIOKEHUS] KOTOPOM MPOUCXOAUT HACTOMBKO
BbICTPO, YTO MPU pacyeTe COOPYKEeHUs Heobxoau-
MO YYUTbIBATb UHEPLIMOHHbIE CUTbI.

COBOKYNHOCTb MOCTOSIHHBbIX W BPEMEHHbIX Harpy-
30K, COOTBETCTBYHOLLAA MaKCMManbHOMY MOMOXU-
TenbHOMYy unu Hambonbluemy no abcontoTHOWN Be-
nMYMHe oTpuLaTenbHOMY 3HAYEHWIO BbIYMCIIAEMO-
ro YCUnus unv nepemMeLLeHuns.

Harpyska, HanpaBneHue KOTOPOW 3aBUCUT OT fe-
dopmaumm Harpy>xaemom CUCTEMbI.

YcrtaHoBneHHasa [lpaBunamu (Hopmamu) pacudeTa
Harpyska, COOTBETCTBYHOLLASA YCNOBUSM HOpMarib-
HOW aKcnnyaTaummn COOPYXEHNUN.

lMpon3BeaeHne HOPMaTUBHOW HArpys3kum Ha Koad-
duumeHT neperpysku (cMm. 40).

Harpyska, cooTBeTcTBylOLlaA OOHOMY M3 pacyeT-
HbIX MpeaernbHbIX COCTOSAHWMI (MO NPOYHOCTW, Ae-
dopmauum n 1. 4.).

XapaKkTepucTika COOpPYXEHUs, KOTopast BblpaxkaeT-
CAl BENUYMHOW Harpysku, oTBevalolleih npegesb-
HOMY COCTOSIHUIO COOPYXKEHUSI MO NMPOYHOCTH.

YcTtaHoBneHHbIn MpaBunammn pacdeta koaddpuum-
€HT, Y4YMTbIBaKOLWUA BO3MOXHOCTb OTKITOHEHNUS
HOpPMaTMBHOW BENWYMHLI Harpy3ku B Hebnaronpwu-
SATHYIO CTOPOHY.

HavmeHbluasi Harpyska, npyv KOTOpPOW NpoucxoaunT
noTeps YCTOMYMBOCTU CUCTEMBI.

3HayeHVe napameTpa, XapakTepuaytoLLero Harpys-
Ky, NPY KOTOPOW NPOUCXOAUT NOTEPS YCTOMYMBOCTM
CUCTEMBI.

MexaHu4yeckas aHeprua gechopMMpoBaHHOMN YNPYrom CUCTEMbI

MoTeHUWanbHasa 3HepPrus BHyT-
peHHUx cun aedopMUpPOBaHHOMN
CUCTEMbI

Potential energy

MonHas noTeHunanbHas 3Hep-
rust necbopMMpoBaHHOM cUCTe-
Mbl

Total potential energy (mechanical)

PaboTa BHYTPeHHUX cun, npov3BedeHHast B Npo-
Liecce NocTeneHHON MOMHON Pasrpysku CUCTEMbI.

CymmapHas paboTa BHYTPEHHUX W BHELUHUX CuWn,
npousBedeHHass B npouecce BO3BpalleHus pge-
(hOpMMPOBaHHOM CMCTEMbI B HeAe(hOpMMPOBaHHOE
COCTOSIHME NPV YCMOBWMW, YTO BHELUHWE CUMbl OC-
TalTCA NOCTOSHHBLIMMN.



45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

OHeprusa koneb6aHum cuctembl

CyMma noTeHuManbHON 3HEPrUM BHYTPEHHUX CUIT 1
KUHETUYECKOW 3HEPrMN KOMebmoLMXCs Macc cuc-
TEMBb.

MeToAbl U 3anemMeHTbI pac4yeTa

OcHoBHasA cuctema
Primary system

JNInHua BnusaHus.
MoBepxHOCTb BAUAHNS
Influence line

KuHemaTtuuyeckum metog
Kinematic method.

Kinematic theory of framework

MeTon cun
Method of forces.
Compatibility method

MeToa nepemeLyeHuin
Hpk MeTog nedopmanmn
Slope-deflection method.
Deformation method

CmMellaHHbIN MeToA

KaHoHu4yeckune ypaBHeHUs
CTPOUTENbLHON MEeXaHUKN
Deformation equations.
Fundamental equations

Mon3syuecTtb
Creep. Yield

Penakcauus
Relaxation

lMonoxeHHass B OCHOBY pacyeta cuctema, obpa-
3yemMas M3 3aaHHON CTaTU4ecKkn Heonpeaenumomn
nytem oTOpacbiBaHus unuM pobaBneHus cBsi3en
unu oTtbpacbiBaHuUs ooHUX WU AobaBneHus Apyrux
cBA3en.

JIHMA 1N NoOBEpPXHOCTb, OpAMHaTbI KOTOPOW Bbl-
paxalT 3HayeHue KakoM-NuGo BenuuuHbl (M3ru-
GalolLlero MoMeHTa, nepeMeLLeHns B JaHHON ToYKe
cucTeMbl U T. [.) B 3aBUCUMOCTU OT MOMOXEHMUS
€OMHWYHOW CUMbI MOCTOAHHOTO HanpaBrieHus.

MeTon onpegeneHvs ycunuii B NNOCKOW NAW nNpo-
CTPAHCTBEHHOW CUCTEME, BbI3BaHHbIX HEMOABWX-
HOM M1 NOABWXHOW Harpyskow, COCTOSALMA B OC-
BOOOXAEHUN CUCTEMBI OT HEKOTOPOWM KMHEMaTunye-
CKOWN CBSI3W M paccMOTpeHuMn B 0O6pa3oBaHHON Ta-
kMM cnocobom cucteme BUpTyanbHbIX Nepemelle-
HWUIM UM CKOPOCTEN.

MeTon onpegeneHvs ycunuim M nepemMeLLeHun B
cTaTU4eckn HeonpeaenvMmon CUCTEME, MPU KOTO-
pPOM B KayeCTBE OCHOBHbIX HEU3BECTHbIX MPUHU-
MalTCSa HEKOTOPbIE CUMbI.

MeTon onpegeneHus ycunum n nepemelleHnin B
CcTaTU4eckn Heonpeaenvmon CUCTEME, MpU KOTO-
pPOM B KayeCTBe OCHOBHbIX HEU3BECTHbIX BblOMpa-
I0TCS NepemeLleHus (NMMHeHbIE 1 YrnoBbIe).

MeTton onpegeneHusi ycunum m nepemeLleHuin B
CcTaTU4eckn HeonpeaenvMmon CUCTEME, MpU KOTO-
pOM B KayeCTBe OCHOBHbIX HEU3BECTHbIX BblOMpa-
HOTCS1 YaCTbIO CUIbl, YacTblo NEPEMELLEHNS.

3anncaHHble B onpeaeneHHon dopme ypaBHEHWS,
obnagatowme CBOMCTBOM B3aMMHOCTU KO3dhdpuLm-
€HTOB, ChnyXalue Ans OonpeaeneHusi OCHOBHbIX
HEN3BECTHbLIX B CTAaTU4YECKM Heonpeaenumon cuc-
Teme.

Monsy4yecTb

Mpouecc HenpepbiBHOTO AedOPMUPOBaHNS MaTe-
pvana BO BPEMEHW Npu NOCTOSHHON Harpyske.
YMeHbLUEHNE HanpsXXeHUh C TeYeHUeM BPEeMEeHU
npuv NOCTOSIHHON AedopMaunn.
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55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Bpems penakcauuu
Time of relaxation

MrHoBeHHbI MOAYNb YyNPYyrocTu
Unrelaxed modulus. Instanteneous
modulus of elasticity

AnutenbHbIA MOAYNb YNPYrocTn
Relaxed modulus of elasticity.
Longitudinal modulus of elasticity

HacneactBeHHOCTb
Material with memory.
Hereditary. Heredity

CrapeHue
Aging. Strainaging

OnutenbHas NPOYHOCTb
Limiting stress

Kputuyeckoe Bpems

YcTaHoBuBLLAsiCA nonsy4vyectb
Stationary creep. Settled creep

Bpewms, B Te4eHUEe KOTOPOro HampspkeHus npu pe-
nakcaumm ymeHbLIaloTCcA B € pa3 (e = 2,718....).

OTHOLWIEHNE HanpsKeHUs1 K OTHOCUTENbHOW fe-
dopmaumm npu oveHb ObICTPOM (MFHOBEHHOM)
nedopMmMpoBaHmN.

OTHOLLEHNE HaMpPsKeHUst K OTHOCUTENbHOW Ae-
dopmMauum anemeHTa nocrne o4vYeHb ANUTENbHOTo
BblAEPXXMBAHUS NOCTOSIHHOWN Harpy3ku.

CBoWcTBO MaTepuana, Bblpaxaloleecss B TOM, YTO
paBHOBECHOE COCTOSIHME MpU 3ajaHHON Harpyske
3aBUCUT HE TOMbKO OT 3TOM HArpysku, HO U OT UC-
TOPUU Harpy>XeHus!.

MameHeHne hnsnko-mexaHN4Yeckux CBOMCTB MaTe-
pvana c Te4eHnem BpeMeHM.

HanpskeHue, BbisblBalollee paspylleHue no npo-
LLIECTBUM 3aaHHOTO NPOMEXYTKa BPEMEHU.

[MpomexyTok BpemMeHn, No MpOoLIeCcTBUM KOTOPOro
cucTema npuv 3agaHHOW Harpyske TepsieT yCTon4u-
BOCTb.

Monsy4yecTb, CKOPOCTb KOTOPOW MOCTOSIHHA MpM
MOCTOSAHHOM HaMPsHKEHUM.

CTATUKA

A. CTepXHeBble CUCTEMbI.

Buabl CTepPXHeBbIX CUCTEM U UX IJTIEMEHTbI

FeomeTpuyeckui ysen
Joint connection. Joint

LapHUpHBbIA y3en
Hinge joint. Pin joint

Xectkun yzen
Rigid joint. Stiff joint

Banka
Beam. Girder

Touka B3aMMHOro nepeceveHnss ocen CTepXxHen B
MeCTe UX COeIMHEHUSI.

lMpumeyaHue. Ecnu rno KoHMeKcmy sICHO, O Kakom
y3ne udem peyb, Mo OonycKkaemcs rpuMeHeHue
Kpamkol ¢popMbl mepMUHa «y3eri».

KOHCTPYKTUBHBIA y3en, B KOTOPOM KOHLbl BCEX
CTEepXHeW coefuHeHbl mexay cobor npu nomMoLum
LUMNMHOPUMYECKOrO UMW LIAapOoBOro LLapHUpa.

Cwm. npumeyaHue K mepmMuHy 63.

KOHCTPYKTUBHBIN y3en, B KOTOPOM KOHLbl BCex
CTEPXHEW COeAMHEHbl Mexay CODOM XeCTKO.
Cwm. npumeyaHue Kk mepmMuHy 63.

CtepxeHb, paboTalowmi rnaBHbiIM o6pasom Ha
n3rnb.
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67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

MpocTasa 6anka

Hpk Banka Ha oByx onopax
Beam supported of both ends.
Simply supported beam.
Simple beam

KoHconb
Cantilever. Overhang. Overhang-
ing-end. Console. Bracket

KoHconbHasa 6anka

Cantilever beam. Cantilever girder.

Beam with overhanging ends

Hepa3pe3Han 6anka
Continuous beam

Apka
Arch

TpexwapHupHas apka
Three-hinged arch

AByxwapHupHasa apka
Two-hinged arch

BeclwapHupHas apka
Hingeless arch. Rigid arch. Fixed
ended arch. Built-in arch

3aTaxka
Rod bracing tie. Joining beam

Pepma
Framework. Truss. Girder

Mnockas cepma
Plane truss. Plane framework

MpoctpaHcTBeHHasn depma
Space truss. Space framework

BukoHcTpyKuMA

MNosic bepmbl
Top chord. Upper chord
(lower chord). (Bottom chord)

OpHonponeTHasa 6anka, MMeloLas no KoHuam co-
OTBETCTBEHHO OOHY LIMITMHAPUYECKYIO HENoABMXK-
HYI0 OMOpy U OOHY LUUNMHOPUYECKYHO NOABUXHYHO B
HanpasneHum ocu 6anku.

Banka ¢ ogHMM 3allemneHHbIM 1 apyrum csoboa-
HbIM KOHLOM UInu 4actb Ganku, npogomnxaroLascs
3a onopy.

MpocTtasa 6anka, umetoLas ogHy Uy ABe KOHCOMNU.

Cratudeckn Heonpegenumas 6Ganka,
©onee oByx onop.

nmeroLas

Mnockaa pacnopHasa cuctema, mmerowaa copmy
KPMBOrO CTEPXHSl, 0BpaLleHHOro BbIMYKNOCTb0 B
HanpaBneHuu, MNPOTUBOMOSIOXKHOM HaMNpPaBIEHUIO
0encTBMA OCHOBHOW Harpysku.

Apka, uMerLas UMNUHAPUYECKUE HEMNOABUXKHbIE
onopbl U OAWMH NPOMEXYTOYHbIA LMNUHAPUYECKUIA
LIapHup.

Apka, UMetoLlasa aBe LUMNUHOPUYECKUE HEMOABUX-
Hble OMnopbl 6e3 NPOMEXYTOYHbIX LUAPHUPOB.

ApKa C 3alleMIIEHHbIMM KOHLaMW, He wumMmelollas
NPOMEXYTOYHbIX LUapHNPOB.

CTepxeHb, LWapHUPHO MPUKPENIeHHbIA KOHLaMU K
apke Wnu pame v NpefgHasHavyeHHbIN Ans Bocnpu-
ATMS pacrnopa.

CTepHeBasi cuctema, ocTawLlasics reomeTpude-
CKMN HEU3MEHSIEMOWN, €CNU B HEWN BCE XECTKUE y3nbl
3aMEeHEHbI LLIAPHUPHBIMU.

depma, B KOTOPOM OCU BCEX CTEPXHEN, BKMOYas
OMOpHbIe, Nexart B O4HON NIOCKOCTU.

depma, B KOTOPOW OCU CTEPXKHEW He nexar Bce B
O/[HOW MMNOCKOCTW.

MpocTpaHCcTBEHHAs cucTema, COCTOSALAn M3 OBYX
MMOCKMX HEU3MEHSIEMbIX B CBOMX MIIOCKOCTAX
CTEPXHEBbIX CUCTEM, COEAMHEHHbIX PEeLUeTKON
CBA3MN.

COBOKYNHOCTb CTEPXXHEMN, COCTaBMSIOWMNX BepX-
HIOIO YacTb (BEPXHUW MOSIC) UMM HWXKHIOK 4YacTb
(HWXKHUI NosAC) KOHTYpa epMbl.
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81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

PeweTka chepmbli
Web. Trellis work. Lacing. Latticing
framework. Lattice

PackocHas peweTka thepmbl
Diagonal web. System of web
members. Bracing

TpeyronbHas peweTtka depmbl
Triangular web. Simple system.
Triangulated system. Triangular
frame

BanouHas cdepma
Truss girder. Girder

ApouHas ¢epma
Arch truss. Trussed arch.
Arched girder

Bucsvasa depma
Suspended truss.
Suspension girder

BawntoBas ¢epma

Pama
Frame

Awnarpamma Makcsenna-
KpeMoHbI

Hpk Ouarpamma KpemMoHsb!.
Hnarpamma KpemoHbl-Makcsenna
Cremona's force plan. Maxwell dia-
gram. Cremona's polygon of forces

Onarpamma Bunbo
Williot diagram. Plan of transposi-
tion. Displacement diagram

COBOKYMNHOCTb CTEPXHEN, PacronOXeEHHbIX MexXay
nosicamu oepmel.

3ursaroobpasHas pelleTka epMbl, COCTosILLAs
NonepeMeHHO M3 CTOEK M PaCKOCOB.

3ursaroobpasHas pelleTka epMbl, COCTosILLAs
TOIBKO 13 PacKOCOB.

depma, npeacraensowaa cobor no ycrnoBusiM
onupaHusa 6e3pacnopHyo CUCTEMY.

®epma, Mo yCnoBusIM ONUPaHNS U OYEPTAHUIO KOH-
Typa aHanornyHas apke.

PacnopHas cdepma, y KOTOpOW npu AEenCTBUN Bep-
TUKanbHbIX FPY30B pacnop HanpaBreH Hapyxy no
OTHOLLIEHMIO K NepekpbiBaeMomy nponety (cm. 98).

Bucsauasa cdepma, BCe CTEPXKHU KOTOPOW (3a MUCKIHO-
YeHMeM NUIOHOB) NpW AENCTBUM PacCYETHbIX Ha-
FPY30K MCMbITbIBAIOT TOMbKO PacTArvealolimne ycu-
nusa (cm. 102).

CTepxxHeBasi cUCTEMA, CTEPXHM KOTOPOW BO BCEX
UM B HEKOTOPbIX Y3MaXx XXeCTKO COeAUHEHbI MeXay
cobor.
lMpumeyaHue. lNo aHanoeuu ¢ chepmamu pasnuya-
omcsi «rnockue pambly U «MPOCMPAaHCMBEeHHbIe
pambl»

[narpamma, B3aumHas co cxeMon depmbl U nu-
HUAMW AEeNCTBUS CWM, MOCTPOEHME KOTOPOMW Mpu-
MEHsieTCs ANA onpefeneHns yCunun B CTEePXHAX
NoOCKOW cTaTu4eckun onpegenumon depmbl.

[padhunyeckoe nNOCTpPOEHWEe nepemMeLLeHnin yanos
CTEpPXXHEBOW, CUCTEMbI MO 3a4aHHbIM NPOAOIbHbLIM
nedopmaumsam ee CTEPXKHEN.

BHyTpeHHMe cunbl

MpoponbHasa cuna

Hpk HopmanbHaga cuna

Axial force. Normal force (in bars).
Longitudinal force

HanpaBneHHas no kacaTenbHOM K OCKM CTEpPXHS
NPOEeKUMs rMaBHOroO BeKTOpa CUCTEMbl Cwurl, 3ame-
HAIOWMX B AaHHOM MOMNEPEYHOM CEeYEeHUN OEencCT-
BMe OTOPOLUEHHOW YacTu CTEpPXHA Ha ero ocTas-
LLYIOCS YacTb.
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92.

93.

94.

95.

96.

97.

98.

99.

Monepe4Has cuna
Shear force. Shearing force. Trans-
verce force (in bars). Lateral force

U3rnGarowmm MOMeHT
Bending moment

KpyTawmn momeHT
Torque moment. Torque. Twisting
moment. Torsional moment

Oniopa nonepe4yHon cunsbl (Npo-
JOnbHON cunbl, n3rndaroLLero mMo-
MEHTa, KpYyTSILLEro MOMeHTa)
Shearing force (normal force,
bending moment) diagram. Shear-
ing force diagram

fAppo cevyeHus
Core of a cross-section.
Core of section

fAppoBbIA MOMEHT
Core moment

HanpaBneHHast BOOMb KaXOOW M3 TMaBHbIX LEH-
TparnbHbIX OCel CeYeHUsl CTEPXKHS CocTaBnsoLlas
rMaBHOrO BEKTOpPA CUCTEMbI CUIl, 3aMeHsiollas B
OAHHOM MOMEepPeYHOM CevYeHun AencTBme OoTopo-
LLEHHOW YaCTW CTEPXKHSI HA ero OCTaBLUYHCS YacTb.

B3ATbili OTHOCUTENbLHO KaXaoW W3 rnaBHbIX LEH-
TpanbHbIX OCEN MOMNEpPeYHOro CeYEHUs CTEepPXKHS
MOMEHT CUCTEMbI CWUIl, 3aMEHSIOWNA B JaHHOM
NnonepevyHoM CevYeHun [OencTBue OTOPOLLIEHHOMN
YacTU CTEPXKHS Ha €ro OCTaBLUYKOCS YacTb.

B3aTbili OTHOCUTENBLHO OCW, KacaTenbHOW K Ocu
CTEPXXHSA, MOMEHT CUCTEMbI CWJS1, 3aMEHSIIoWUX B
[AaHHOM MNOMEPEeYHOM CeYeHUn AencTBue OoTOpo-
LLIEHHOW YacTK CTEPXXHSI Ha ero OCTaBLUYHCH YacTb.

paduk M3MEeHeHUs1 MONepeyHor cunbl (COOTBET-
CTBEHHO NPOAONBLHOW cunbl, usrnmbatowero wnm
KPYTSALLEro MOMEHTA) N0 AJINHE CTEPXKHS.

YacTb NNOCKOCTM MONEPEYHOro CEeYEHUsI CTEPXKHS,
yOOBMNETBOPSAIOLLAA TOMY YCIOBMIO, YTO MPOOOIb-
Hasi cuna, NpunoXxeHHas K nobon ee Touke, BbI3bl-
BaeT N0 BCEMY CEYEHMNIO HOPMarbHbIE HAMPsHKEHNS
O[IHOrO 3Haka.

MomeHT cun, 3ameHsawWn OeACcTBUE OTOPOLLEH-
HOW YacTW CTEPXXHS Ha OCTaBLUYHCS, MPU MII0OCKOM
BHELIEHTPEHHOM CXaTuW, B3ATbIA OTHOCUTENbLHO
OCU, NPOXOAsLLEN Yepe3 TOUKY NepecevyeHnss KOoH-
Typa siipa CeYeHUs C rMaBHOW OCbl0 CeYeHusl, ne-
Xallen B NOCKOCTM Harpysku.

Bucsauume cucrtembl

Bucsuas cuctema
Latticed suspension system.
Suspended system

Bucsiuee nokpbiTue
Bucsiuee nepekpbiTue

100. N'mbkas HUTL

Cable

101. BaHTa

Hpk BaHT

102. bBanToBasi cuctema

PacnopHasi cucTema, y KOTOpPOW MpU OCHOBHOM
BMAE HarpyXeHus pacnop HanpaeiieH Hapyxy no
OTHOLLEHUIO K NepeKpbiBaeMoMy NPOCTPaHCTBY.

MokpbiTe (NepekpbiTe), Hecyluasi KOHCTPYKLUS
KOTOPOro NpeAcTaBnsieT CoBGON BUCAYYHO CUCTEMY.

CTep)KeHb, CMOCOOHbIN ConpoTnUBNATLCA TOJIbKO
pacTAaXeHuto.

KOHCTPYKTUBHbLIN 3neMeHT (Tpoc, KaHaT, NpoBO-
noyHas npsab U T.4.), pacyeTHON CXeMOoW KOTOpOoro
MOXET CMY>WTb rMGKasi HUTb.

Bucsayasa cuctema, OCHOBHbIE HECYLUNE INIEMEHTDI
KOTOPOW BbINOSTHEHbI N3 BaHT.
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103. Hecywuune BaHTbI

104. Hanpsrarowme BaHTbl

105. BanTtoBas ceTb

106. MrHoBeHHO-XXeCcTKaA BaHTOBas
ceTb
107. OpToroHanbHasi BaHToBasi CeTb

108. Nonorasa BaHTOBas ceTb

109. TkaHeBasa obonoyka

BaHTbl, BOCMPMHUMAIOLLME OCHOBHYK 4acTb Ha-
rpy3Ku.

BaHTbl, B KOTOPbLIX UCKYCCTBEHHO CO34aeTCcHa HaTs-
XeHue C ueliblo yMeHblueHUA NnoaBUMXHOCTU CUcC-
TEeMbl.

BaHTOBas cuctema, BaHTbl KOTOPOW HampaBreHbl
BAOMb [ABYX CEMEWCTB MepeceKatlolmxcs MMHWN
HEKOTOPOW NMOBEPXHOCTH.

BaHToBas ceTb, npeacTaBnsiollas COBOM MrHO-
BEHHO-XECTKYIO CUCTEMY.

BaHTOBas ceTb, Y KOTOPOW B KaXOoW anemeHTap-
HOW AYelike BCe YIMbl NpsMbIe.

BaHTOBasi ceTb, y KOTOPOM yron Mexay kacateslb-
HbIMW NIOCKOCTAIMU, NPOXOAALWMMU Yepes ntobble
[Be TOYKM NOBEPXHOCTU, JOCTATOYHO Marl.

BaHTOBas ceTb, B KOTOPOW BaHTbl (HUTK) pacnono-
XXeHbl HENPEpPbLIBHO (BMMOTHYHO).

TOHKOCTEHHble CTEepPXHHU

110. LleHTp u3rmba
Flexural centre

111. Ocb UeHTpOB n3rnba
Axis of centres of bending

112. CBoboagHOEe Kpy4eHue
YucToe kpyyeHue
Free torsion. Twist. Twisting

113. CtecHeHHOe Kpy4eHue
Hpk N3rnbHoe kpyyeHue

114. KpyTAwWwmMi MOMEHT CTECHEHHOTO
Kpy4eHus

Toyka B NIMOCKOCTW MOMEPEeYHOro CeYeHUss TOHKO-
CTEHHOro CTepxHs, obnaaawollasa TeM CBOMUCTBOM,
yTO npoxofdsiiue 4Yepes Hee MnonepeyHbIe Cunbl
BbI3bIBAIOT U3rMG CTepXHSA Ge3 KpydYeHus.

[eomeTpuyeckoe MecTo LIeHTPOB m3rnba ceyeHun
TOHKOCTEHHOIO CTEPXKHS.

lNMpumeyvaHue. [Npu Hanuyuu 08yx oceli cummempuu
ceyeHusi 3ma ocb coernadaem ¢ 0CbI0 CMEPXHSI.

KpyyeHue, npu KOTOPOM Bce MonepeyHble ceyeHus
TOHKOCTEHHOTO CTEPXHSI MMEIT OAMHAKOBYIO Ae-
nnaHauuio, U B CEYEHUU BO3HUKAKOT TOMbKO Kaca-
TenbHble HaNPsKeHUs!.

KpyyeHne, npu KOTOPOM MOMNEpPeYHble CeYeHus
TOHKOCTEHHOMO CTEPXHSI MMEIT HeoAMHaKOBYH
JennaHaumio, U B CeYEeHUsIX BO3HUKAIOT KacaTenb-
Hble Y HOpMaribHble HaNPSHKEHWUS!.

KpyTaLwmin MOMEHT kacaTenbHbIX YCUINIA, CONYTCT-
BYIOLLMX HOPMarbHbIM HanpsKEeHUsIM CTECHEHHOTO
KPYYEHUS] TOHKOCTEHHOTO CTEPXKHSI.

lMpumeyaHue. Kpymsauwuld MOMeHm CmeCHEeHHO20
KpyYeHUSs1 8bI4UCIIIEMCS OMHOCUMENbLHO UeHmpa
u3auba (cm. 110).
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115. LleHTp Kpy4eHUs
Centre of twist

116. JennaHauus nonepe4yHoOro ce-
YeHwus
Hpk Hennockasa gegopmauus no-
nepeyvyHoro ceYeHmst TOHKOCTEHHO-
ro CTepxHs
Deplanation

117. CekTopmanbHas nnowaab
Sectorial area

118. dniopa rnaBHbIX BeKTOpUasnb-
HbIX Nowaaen
Hpk EguMHnyHas antopa Hopmanb-
HbIX HanNPs>XeHU Npu CTECHEHHOM
Kpy4eHun
Diagram of principal sectorial areas

119. CekTopuanbHbIH MOMEHT MHEp-
T7]7]
Hpk BUMOMEHT uHepunmn
Sectorial moment of inertia

120. Bunapa
Bipair

121. BumomeHT

Toyka B NIOCKOCTU MOMEPEYHOTO CEYEHUSI TOHKO-
CTEHHOrO CTEpXHSI, OTHOCWUTENIbHO KOTOPOiA MOBO-
pauvBaeTCsi CeYEHME.

MpumeyaHue. Ecrnu mamepuan MOHKOCMEHHO20
cmepxHsi  yOosnemeopsiem 3akoHy [yka, mo
ueHmp Kpy4yeHus cosrnadaem ¢ UeHmpoM u3szuba.

MepemelleHne ToYeK MOMEepeYHoro CeYeHUs TOH-
KOCTEHHOTO CTEepXHsi, npeobpasyioliee ero B Kpu-
BYIO MOBEPXHOCTb WITM COBOKYMHOCTb MOCKOCTEN.

YOBoeHHass nowaib CekTtopa, OrpaHu4YeHHOro
OTPE3KOM [yrM CpefHel NUHUM TOHKOCTEHHOro
npoduna u Asymsl paguycaMu-BeKTopamu, npose-
[EHHbIMM K ee KOHLaM M3 Kakoro-nubo nornioca,
nexallero B MroCKOCTU CeYeHus.

3nropa CeKTopuanbHbIX nnowaaen, 3aknyYeHHbIX
Mexay cneumanbHO Bbl6paHHbIMVI HenoaBMXHbIM U
noaBWMXHbIM pagnycamMmun-BeKTopamun.

FeomeTpmquKaﬂ XapaKkTepnuctnka OTKPbITOro TOH-
KOCTEHHOro cevyeHud, paBHadA CymMme npowussene-
HUM 3NeMeHTapHbIX MMOLWAA0K CeYeHUN Ha KBag-
paTbl CekTopuanbHbIX NIOWaaen.

Cuctema ANeMEeHTapHbIX HOpPpMallbHbIX CUI npu
CTECHEHHOM KpyYeHuun [OByTaBpa, Bbi3blBaloLlasa
13rnd Nonok B MX MIOCKOCTSX B Pa3Hbl€ CTOPOHBbI.

KonunyecTBeHHas xapaKTepucTvka Gunapbl, npeg-
cTaBnisitowast cobol B3ATLIN MO MONepeyHoMy ce-
YEHMIO WHTerpan npov3BeaeHNUn dneMeHTapHbIX
HOPMarbHbIX CWUM Ha COOTBETCTBYHOLIME [MaBHbIE
ceKTopuarnbHbIe NIoLwaan.

B. NMnacTuHkmn

122. NMnacTtuHKa
Plate. Slab. Flat slab

123. N'Mbkasa nnacTUHKa
Flexibleplate

Teno, orpaHuWyeHHoe ABYMSI NIIOCKOCTAMU UMK
GNU3KMMUN K HAM MOBEPXHOCTAMM, paccTosiHue Me-
XOy KOTOPbIMM Maro Mo CpaBHEHUIOD C ApPYrMMU
pas3mepamu Tena.

lMnacTuHka, npormbbl KOTOPOW He Manbl Mo cpas-
HEHMWIO C ee TOSNLUMHOM U Npu pacyeTe KOTOPON Ha
OeNicTBMEe MOonepeYHon HarpyskM Hapsgy € W3ru-
BaloWwumn 1 KpyTALLMMU MOMEHTaMW YYUTLIBAIOTCA
Takxke HopmarsbHble YCUnms.
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124. Pe6GpucTasa nnactTuHka
Ribbed plate. Stiffened plate

125. CpeanHHasa NnoBepXHOCTb Nna-
CTUHKN
Hpk OedopmumpoBaHHasi noBepx-
HOCTb NITACTUHKM
Middle surface of a plate.
Middle surface

126. OcecUMMeETPUYHbIN U3TNG Kpyr-
IOV NNACTUHKKN
Symmetrical bending of a circular
plate

127. UmunuHapuyeckuin nsrnb nna-
CTUHKUN
Bending of a plate to a cylindrical
surface

128. WWlapHupHO onepTasi MO KOHTYpPY
nnacTuHKa
Hpk CeobopgHo onepTasi no
KOHTYpY NnacTuHKa
Plate with simply supported edges

129. 3awemneHHas No KOHTypy nna-
CTUHKa
Hpk 3agenaHHas no KOHTypy nna-
CTUHKa

130. UunuHppuyeckas eCTKOCTb
NAAaCTUHKN
Flexural rigidity of a plate

131. U3rmbarowmm MOMeEHT B nna-
CTUHKe

132. NonepeyHasa cuna B NNacTUHKe

[nactuHka, nogkpenneHHas peraMM B OAQHOM
NI HECKOJbKNX HanpaBeHnax.

MoBePXHOCTb, B KOTOPYI MNEPEXOAUT CpeduHHas
NIOCKOCTb B pesynbTaTe AeddOpMUpOBaHWUSA Mna-
CTUHKW.

[OedopmMmpoBaHHOE COCTOSIHE OCECUMMETPUYHOMN
KPYrnow nnacTuHKM, MpW KOTOPOM CpeauHHas
NNOCKOCTb NepexoanT B NOBEPXHOCTb BpaLlleHUA.

[OedopmMmpoBaHHOE COCTOSIHME NIACTUHKK, Mpy
KOTOPOM cpeAuHHas MIIOCKOCTb NepexoauTt B Lu-
FIMHAPUYECKYIO MOBEPXHOCTb.

MnacTtnHka, y KOTOpoW B NOGOM TOYKE OMOPHOrO
KOHTypa BO3MOXeH CBOOOAHbIN MOBOPOT OTHOCU-
TENbHO OCM, KacaTernbHOW K KOHTYpY.

lMnactuHka, y koTopol npormb m yron nosopoTa
OTHOCUTENBLHO OCW, KacaTenbHOW K ONOPHOMY KOH-
Typy, B Nto60I TOYKe KOHTYpa paBHbl Hy1IO.

BenuuuHa, xapakTepusylowasi >KecTKOCTb nna-
CTUHKW NMpwn ee narnbe.

MNHTEHCUBHOCTL MaBHOro MOMEHTa ANeMeHTapHbIX
HOpMarlbHbIX CUN, ,D,eI7ICTByPOLLWIX Ha Norfocke Ma-
MoV WWPWHbI, NpVHaAnexailen gaHHomy mnone-
pPEYHOMY CEYEHMI0 U coaepiKallle HopMarb K cpe-
[OWHHOW NOBEPXHOCTM B JAHHOMN TOYKE.
lMpumeyaHue. Nzzubarowjuti MOMEHM 8 nnacmuHKe
umeem pa3mMepHOCMb CUTIbI.

MHTEHCUBHOCTb paBHOAENCTBYIOLLEN 3neMeHTap-
HbIX KacaTenbHbIX CUI, OEUCTBYHOLLMX neprneHau-
KyNspHO CpeAVMHHOW MOBEPXHOCTU Ha MOrOCKe,
npuHagnexawien JaHHOMY MONepeyYHOMY CeYeHuo
n cogepXawen Hopmanb K CpeAVHHOW NOBEPXHO-
CTW B l@HHOW TOYKeE.

lMpumeyaHue. [lonepeyHas: cuna 8 nnacMUHKe
umeem pasmepHoCmb cusa/onuHa.
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133. HopmanbHas cuna B nnacTuHke

134. KpyTAawWnMM MOMEHT B NNTacTUHKEe

135. OpToTponHas nnacTUHKa
Orthotropic plate

136. MnacTMyeckuim NMHENHbIN LWap-
HUP MJIACTUHKMU
Line of fracture

137. BbinyunBaHue nNnacTUHKN
Hpk KopobrneHue
Buckling. Warping. Lateral swell-
ing. Side-swelling bulging

MHTEHCUBHOCTb pPaBHOLEWCTBYIOLLEN JneMeHTap-
HbIX HOpMarbHbIX CUIl, OEWCTBYIOLLMX Ha MOJIOCKE,
npuvHagnexaien JaHHOMY MonepeyHoOMY CEYEHMIO
n cogepxawen Hopmanb K CpeAVHHOW NOBEPXHO-
CTW B JAHHOWN TOYKe.

lpumeyaHue. HopmarnbHasi cuna 6 mIacmuHKe
umeem pasmepHocmb cusia/onuHa.

MHTEHCUBHOCTb rMaBHOrO MOMEHTA 3MeMeHTapHbIX
KacaTenbHbIX CuUI, OEeNCTBYOLUX NapannenbHO
CpeauHHOM MOBEPXHOCTW Ha MOMocKe Maron Lwu-
pVHbI, MpUHagnexallen [aHHOMY MnonepeYHoMy
CEeYEHNI0 N cofepxallen Hopmarnb K CpeavHHON
NMOBEPXHOCTM B JAHHOW TOYKE.

lNMpumeyaHue. Kpymsawuld mMomeHm 8 nnacmuHKe
umMeem pasmMepHOCMb CUJIbI.

MnacTtuHka, maTepvan KOTOpol obnagaet B Kax-
OO TOYke TpeMsl B3avMHO-NEepneHANKYNApHbIMU
NMOCKOCTAAIMW CUMMETPUM YMNPYrUx CBOWCTB, OAHa
13 KOTOPbIX NapannenbHa CpeauHHOW NII0CKOCTY.

CeyeHue, BO BCEX TOYKax KOTOPOro HOpMasibHble
HanpPsHKeHUs NO BCeW TOMWMHE NNacTUHKA OOCTU-
raloT npegena Teky4yecTu.

Mpouecc pedopmmnpoBaHns, NPOMCXOOALLMA NpK
noTepe yCTOMYMBOCTM MNACTUHKW, TEMNepaTypHOM
KOpOBneHnn n ApYrnx sSIBNEHUSIX, KOTOPbIA Xapak-
TepusyeTcs nosiBrieHMeM 6osbLIMx Npornbos.

B. O6onouku.

Buabl 060no4YeKk U UX aneMeHTbl

138. O6onouka
Shell. Thin shell. Thin slab

139. CpeanHHasA NoBepxXHOCTL 060-
JTOMKU
Middle surface of a shell

140. O6onoyka NoONoXuTenbLHOM (OT-
puuaTenbHOWN, HyNeBoOW) rayc-
COBOW KPUBU3HbI
Shell of the positive (negative,
zero) Gaussian curvature. Gaus-
sian curvature. Shell of positive
(negative, zero) curvatures of
Gauss

141. Cknagka
Folded system

Teno, orpaHuW4eHHOe OBYMSI MOBEPXHOCTSIMU, pac-
CTOsIHME Mexdy KOTOPbIMW Maro Nno CpaBHEHMWIO C
ocTanbHbIMK €ro pa3Mepamu.

[eomeTpuyeckoe MecTo TO4YeK, paBHOYAANEHHbIX
OT HapyXHOW W BHYTpPEHHeW noBepxHocTen 060-
JTOYKMW.

O6onoyka, cpeanHHas NOBEPXHOCTb KOTOPOW ume-
€T B KaXOoWN TouYke MonoxurtensHoe (oTpuuaTenb-
HOe, HyneBoe€) 3Ha4YeHWe MPOoM3BEOEHUSA TMaBHbIX
KPVBU3H.

O6onoyka, cocTaBneHHasa M3 NNacTUHOK, CPEeAuH-
Has MOBEPXHOCTb KOTOPOW pa3BepTbiBaeTCcs Ha
NNOCKOCTb.
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142. Nonorasa o6onouka
Shallow shell

143. ToHKasa ob6onouyka

144. Tmbkasa ob6onoyka

145. Pe6pucrtaa obonouka
Ribbed shell

146. MHorocnonHasa obonoyka
Sandwichtype shell. Multi-layered
shell. Shell of many layers

147. MHeBMaTHNYecKasa obonoyka
Pneumatic shell

148. Msarkasi obonouka
Soft shell

149. UunuHapuyeckun ceson
Cylindrical shell. Barrel vault

150. CBopg-ob6onouka

151. Omnacparma
Diaphragm

152. BopToBOM INEMEHT
Edge. End beam

153. MponeT 060n04KM
Span

154. Ctpena nogbema 0605104KH
Sag. Slack. Use of shell.
Height of shell

155. TonwuHa o60no4ku
Thickness of the shell

156. NMaBHble paauycbl KPUBU3HbI
o6onoyku

O6onouka, y KOTOPOW Yron mexay kacaTenbHbIMK
NIOCKOCTAMM, MPOXoAAWMMUN Yepe3 nobble aBe
TOYKW CPeAVHHON NOBEPXHOCTM, 4OCTATOYHO Mar.

O6onoyka ¢ HebGONbWNM NO CPaBHEHUIO C eONHU-
Luel OTHOLUEHWEM TOMWMHbI K HaMMEeHbLUEMY pa-
ONYCYy KPUBM3HBLI (MNU  OpYroMy XapakTepHOMY
pasmepy).

O6onoyka, Npyu pacyeTe KOTopowm TpebyeTcsa yuu-
TbiBaTb U3MEHEHUE MNepBOHAYanbHOM (POPMbI MO-
BEPXHOCTU.

O6onoyka, nogkpenneHHas pebpamun B 04HOM Wnu
HECKONbKMUX HanpaBneHnsX.

O6onouka, cocTosilias no TOMWUHEe U3 ABYX WUMn
©ornee crnoes ¢ pasnuYHbLIMU CBONCTBAMMU.

O6onoyka, M3roToBNEHHas U3 MSAMKMX BO3OYXOHe-
NpoHML@eMbIX MaTepuarnoB, criocobHas Bocnpu-
HMUMaTb BHELLUHWE Harpysku 3a c4eT CO34aBaemoro
BHYTPW He M3BbITOYHOrO AaBreHus.

ToHkass obonoyka, cnocobHas BOCMPUHUMATL
TOMbKO pacTArvBaloLLMe HanpskeHus.

HesamkHyTas uunuHgpudeckass obonouka, onu-
patoLLasicst TONbKO Mo NPOAOSIbHBIM KpasiM.

HesamkHyTas uunuHgpudeckass obonouka, onu-
palLuascs Ha nonepeyHbie aguadparmel (cm. 151).

OneMeHT XeCTKOCTH, NOAKPENNSoLWMIN 060M04Ky B
NAOCKOCTW KPUBONMHEWHOIO CeYeHMS.

OnemMeHT XeCTKOCTM, NnoakpennswLwmn kpam obo-
TIOYKMU.

OpAunH 13 xapakTepHbIX pasmepoB 060M0YkM B nNna-
He (B cBoge-obonoyke — paccTosHue Mexay
OMOPHBLIMU Kpasmu no obpasytoLuen; B 0bonoykax
BpaLLeHns — no AnameTpy OrNOPHOro Kpasi).

Hanbonbluee BO3BbILLEHNE CPEeaVHHON MOBEPXHO-
CTW HE3aMKHYTOM 000noYKkM Hapg MIOCKOCTbIO
OMNOPHOro KOHTYpPa.

PaccTtoaHne mexay HapyXHOW U BHYTPEHHEW no-
BEPXHOCTAMW 0BOMNOYKM MO HOpManu K CpeanHHON
NOBEPXHOCTU.

B npoun3BonbHOM TOYKE CPenuMHHON MOBEPXHOCTU
9KCTpEMarbHble 3HayeHWs pPaauvyCcoB KPWBWU3HbI
HOpPManbHbIX CEYEHWN.
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PacuyeT o6onouek

157. MatemaTn4yeckas TeOpusi TOH-
Kux obonoyek

158. TexHU4eckasa TeOPUA TOHKUX
obonouek

159. BeaMoMeHTHasa Teopus 060no-
yek
Membrane theory of shells

160. MomeHTHasi Teopusa o6osiouekK
General theory of shells

161. MonymomeHTHas Teopus 060-
noyek
Half-moment theory

162. KpaeBow acppekT
Edge-effect

Teopus pacyeTa obornoyek, OCHOBaHHas Ha ypas-
HEHUsIX Teopun ynpyroctn, TEOPUN NOBEPXHOCTEN
n runotesax Kupxrodpda — Jlssa.

Teopuss pacdeta obonodek, oTnuyaloLasacs ot
MaTeMaTU4ecKomn Teopun Hanm4ymem OOonoJiHU-
TenNbHbIX AONYLLEHWA.

Teopusa pacdeTa obonoyek, He yduTbiBaKOLWast MO-
MEHTOB M MOMEPEYHbIX CUI.

lNMpumevaHue. [enaemcsi donyujeHue, 4mo HOp-
MallbHble U KacameJslbHble Harpsi>XeHus paeHOo-
MepHO pacripedesieHbl 1o MonuuHe 060/104KU.

Teopusa pacyeTa o6onoyek, yunTeiBatoLwas Hapaay
C OpYrMmMu cbakTopaMm BIMSIHUE MOMEHTOB.

MpnbnuxkeHHas Teopust pacyeTa OTKPbITbIX LIUIWH-
Apudecknx obornovek, ocCHoBaHHas Ha AONYLLEHUSIX
0 npeHebpexeHnn gedopmaumen casura CpepmnH-
HoOM NOBEPXHOCTU, PACTAXMMOCTbIO KOHTYpa rnone-
PEYHOro cevYeHud, a Takxe KpyTdawum u npononb-
HbIM MOMEHTaMW.

BeIcTpo 3aTyxatoLlee no Mepe yaaneHus oT NuHUK
UCKaXKEHWS! UCKAXKEHUS CePEAUHHON MOBEPXHOCTM
060MoYKM Mone HampsKeHUM CMELLIAHHOTO TWna,
MpY KOTOPOM HanpsKeHWs!, onpeaeneHHblie no 6es-
MOMEHTHOI Teopuu, U HanpskeHust u3rmba umeroT
OZLLMH NOPSIAOK.

MpumeyaHue. JIUHUSIMU UCKaxeHusi Mo2ym sie-
N9MbCs Kpasi U JIUHU Pe3Ko20 U3MEHEHUST monuju-
Hbl UMU KPpUBU3HbI OBOMIOYKU U [108EPXHOCMHOU
Hazpy3Ku.

YCTOWYUBOCTb

I'Iapameprl cuctem, BUAbl paBHoBeCUsa U notepu yCTOﬁHMBOCTM

163. NpuBeaeHHaa AnNuHa CTEPXKHA
Reduced buckling length. Modified
length. Free length

164. T'MOKOCTb CTEPXKHA
Slenderness ratio. Flexibility.
Slenderness

165. YcTonumBoe paBHoBecHe CUC-
TeMbl
Stable equilibrium

YcrnoBHasi AnvMHa OLHOMPONETHOTO CTEPXKHS, Kpu-
TUYEeCKasi cuna KoToporo Npu LUApHUPHOM 3aKper-
NMEHNUU €ro KOHLIOB Takasi Xe, Kak Ans 3afaHHOoro
CTEePXKHS.

OTHOLWeEHWe NpUBEOEHHOW ANMWHBLI CTEPXKHS K pa-
ONyCy MHEPLIMU NOMNEPEYHOrO CeYeHUs.

PaBHoBecve, NpU KOTOPOM MOCME YCTpaHeHus
NPWYMH, BbI3BABLUMX KakMe-nnbo BO3MOXHblE OT-
KMOHEeHUs CUCTEeMbl, OHa BO3BpaLlaeTcs B WUCXOA-
HOEe nnn BnnU3Koe K HEMY MOSIOXKEHNE.
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166. HeycTonuynBoe paBHOBecue
cuctembl
Unstable equilibrium

167. be3pasnuyHoe paBHoBecue
cucTembl
Neutral equilibrium.
Indifferent equilibrium

168. PasBeTBneHue oopm paBHoOBe-
cuna
Hpk Budypkaumsa popm paBHoBe-
cus

169. NMoTepsi yCTONYMBOCTU CUCTEMbI
Instability of equilibrium

170. NoTeps yCTONYNBOCTN CUCTEMBI
«B Manom»

171. NoTepsA yCTONYNBOCTU CUCTEMbI
«B 6onbLIOM»

172. NepecKok ynpyrou cuctembl
Hpk lMpolyenkmeaHne ynpyron cuc-
TeMbI.

Transient buckling

173. Xnonok o60no4ku

PacueT

174. Ctatuyeckun meton

175. QHepreTU4eckumn MeTon
Strain energy method

176. AnHamun4yecknin meton

177. KauecTBeHHble MeToAbIl

PaBHOBecve, npu KOTOpPOM nocne YycTpaHeHus
MPUYMH, BbI3BABLUMX CKOMb YrOAHO Marble BO3-
MOXHbIE OTKIOHEHWSI CUCTEMbI, MPOUCXOASAT Ha-
pacTaHus OTKITOHEHUN.

PaBHoBecue, npn KOTOPOM nocre YCTpaHeHuA
NPpU4YKH, Bbi3BaBLUNX Malble OTKINOHEHUA, cuctema
OCTaeTCcqa B NOKOe B. 3TOM OTKITOHEHHOM COCTOA-
HUN.

[MosiBNeHne BO3MOXHOCTU HECKONbKMX: (hOpM paB-
HOBECUS CUCTEMBI.

[ocTuxeHne CUCTEMOM Takoro COCTOSIHUS, Mpu
KOTOpPOM nepBoHayanbHas opMa ee paBHOBECUS
CTaHOBUTCS HEYCTOMYMBOWN.

[MoTepa yCTOMUMBOCTM CUCTEMbI, HacTynawLias
npu CKOMb YroAHO MasrioM €e OTKIIOHEHMU OT MC-
XOLLHOrO COCTOSIHUS.

[loTeps yCTOMYMBOCTM CUCTEMbI, HacTynaroLwas
b NP KOHEYHOM OTKITOHEHUN ee OT UCXOQHOro
COCTOAHMUA.

Peskuin nepexoa ynpyron cuctembl M3 OQHOMO CO-
CTOSHUSI paBHOBECUS B APYroe, CBA3aHHbIA C KO-
HEYHbIMW NepeMeLLEHNAMN.

Pes3kuin nepexon cxxaton 060MOYKM M3 OQHOMO CO-
CTOSIHNSI paBHOBECUSI B APYroe, CBA3aHHbIN C KO-
HEYHbIMW NepeMeLLeHNsIM TOYEeK HEeKOTOpOW orpa-
HUYEeHHoM obnacT 060MoYKuU.

Ha YCTOM4YUBOCTb

MeTon onpegeneHus KpUTUYECKOW Harpysku Wus
YCNOBUS paBHOBECUSI CUCTEMbl B OTKIOHEHHOM
COCTOSIHUN.

MeTon onpegeneHus KpUTUYECKOW Harpysku w3
YCrNOBUS paBEHCTBA HymM NpupaLlieHnst MosHow
3HEpPrMM CUCTEMbI NPU Mepexone ee B CMEeXHoe
COCTOSIHUE.

MeTon onpegeneHvst KpUTUYECKOW Harpysku, OC-
HOBaHHbIN Ha pacCMOTPeHun KonebaHum cnctem.

MeTtogbl vccnegoBaHUA YCTOMYMBOCTU, OCHOBAH-
Hble Ha KAa4eCTBEHHOM aHanuMse BblpaXKEeHWUI SHep-
M N ypaBHEHUI PaBHOBECUSI UMW OBWXEHUS CUC-
TEMbI.
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V.

178. CteneHb cBOGOALI
Degree of freedom

179. ABTOKONeb6aHus
Self-excited vibrations

180. MapameTpuyeckme KonebaHus
Vibration of system with variable
characteristics

181. KoachumumeHT 3aTyxaHusa
Damping coefficient

182. Norapudmmyeckuin geKpemMeHT
Kone6aHumn
Damping decrement

183. YcTonumBocTb KonebaHumn

184. YpapHas Harpy3ka
Impact forces

185. KpaTkoBpeMeHHas Harpyska
Hpk UmnynbcrBHasa Harpy3ska

186. Kputnyeckasa ckopocTb ABuXe-
HUSA Harpyskm
Critical speed

187. CBob6oaHble KonebaHus
Free vibrations

188. BbIHyXAeHHble KonebaHus
Forced vibrations.
Const-rained vibrations

189. Co6cTBeHHasn chopma koneba-
HUN. Popma COBCTBEHHbIX Kore-
GaHun
Mode of normal vibrations

190. Co6¢cTBEHHbIE KonebaHusA
Normal vibrations

OVNHAMUKA

KnHemaTnyeckasi xapaKTepuctuka cuctembl, npea-
CTaBNSIOWAA HaUMEHbLUEE YMCIO HEe3aBUCUMbIX
napamMmeTpoB, C MOMOLLbI KOTOPbIX MOXHO ornpe-
OenuTb NOMOoXeHWe BCexX ToYeK cucteMbl B Noboii
MOMEHT BPEMEHMN.

HesaTyxalowme nepuognyeckue koneGaHus cuc-
TEMbl, XapakTepUaytoLLMecs: Harnm4nem nocTosiHHO-
ro HenepuoamM4yeckoro MCTOYMHUKA 3HepruM U 06-
paTHOW CBA3M, perynupytoLLei NocTynneHne aHep-
TN U3 UCTOYHNKA.

KonebaHus, cBssaHHble C nepnogn4yeckuMmn mnime-
HEHMAMN nNapaMeTpoB CUCTEMbI, HanpuMmep ee
XEeCTKOCTH.

OTHOweHe f[Byx nocnegoBaTenbHbIX (OAHOrO
3Haka) amMnnuTya npu 3aTyxawwmx CBOOOAHbIX
konebaHuax.

HaTypanbHbii norapudm koadduumeHTa 3saTtyxa-
HUS1.

CnocoOHOCTb AMHAaMUYECKOW CUCTEMbl BOCCTaHaB-
nuBaTb YCTaHOBMBLUMECS KonebaHusi npu Manbix
BO3MYLLEHUAX.

KpaTkoBpemeHHasi AuMHaMuyeckasi Harpyska, BO3-
HUKaloLLas NpW yaapeHWU Tern KOHEYHOW Macchl O
COOpYXEHME.

[OuHammnyeckas Harpyska, npogOSmIKUTENbHOCTb
[ENCTBMA KOTOPOM Mana no CpaBHEHWIO C Nepuo-
[OM OCHOBHOrO TOHa COOCTBEHHbIX KonebaHui
CUCTEMbI.

CKOpOCTb ABWXEHWSI Harpy3kM Mo KOHCTPYKLUW,
npy KOTOPOW AMHAMUYECKME MepemMeLLeHns Wnm
BHYTPEHHME YCUNWUSI OOCTUraloT npeaernbHbIX 3Ha-
YEeHun.

KonebaHusa cuctem, Bbi3BaHHbIE Ha4vanbHbIM BO3-
MyLLEeHNEM.

KonebaHusa cuctem, BbI3BaHHblE AEACTBUMEM Mepe-
MEHHbIX BO BPEMEHMW Harpy3ok.

dopma cBOGOAHBIX KONebaHum cucTeMbl, COBEp-
LIaKLLMXCHA MO rapMOHMYECKOMY 3aKOHY C OOQHOW 1
TOW e 4aCcTOTON.

CBobogHble konebaHusa no oAgHON 13 cCOOCTBEHHbIX
opm.
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191. YacTtoTa co6cTBEHHbIX KOneba- Yucrno cobCTBEHHBIX kKonebaHuii B cekyHay
HUN
Frequency of normal vibrations

192. CnekTp COGCTBEHHbIX 4acToOT COBOKYMHOCTb  COBCTBEHHBLIX 4acTOT CUCTEMBb,
Normal frequency spectrum pacnonoXeHHbIX B NOPSAKE UX BO3pacTaHus.

193. KpyroBasi yactoTa konebaumn  Yucrno konebaHuii B 21T Cex.
Angular frequency
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