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SELECTION OPTIMAL ON EXPENSE STEEL SECTIONS OF THE WELD-FABRICATED
FLANGE BEAMS

Dr. professor A.l.Lapenko, A.l1.Holodnov, is an engineer |I.P. Fomina

Ilpeonoocena memoouka noobopa ceuenutl CMAIbHLIX 08YMABPOBbIX OANOK. YcmanosneHbl
3asucumocmu mevncoy OeuUCmEyIouWUMU YCULUAMU U NAPAMEMPAMU  CeYeHus, KOmopvle OMmeEeyam
VCOBUAM  NPOYHOCMU, HCECKOCMU, o0wed u mecmuou ycmouuusocmu. Komnonoska ceyeHuil
8bINOIHAEMCS C UCNONIb308AHUEM KpUMepUs «ONMUMATbHASL NPOYHOCIb CIAIUY, YMO noopazymesdem
yoosnemseopenue KOHCMPYKYUU 02PaAHU4eHUsM no Nepeol U 6Mopoll SPYANAM NpPedeibHbIX COCMOSHUU
00HOBPEMEHHO.

Knrwoueswvie cnosa: cmanvnas 08ymagposas 6aika, onmumMaibHas NPOYHOCHb CMAaU, KOMHOHOBKA
CeyeHus.

3anpononosano memoouxky niobopy nepepizié cmanesux 080magposux oOanox. Bcmanoeneno
3ANeHCHOCIE MIJC YUHHUMU 3YCULIAMU | napamempamu nepepizy, aKi ionogioaoms yMosam MiyHoCHi,
acopcmkocmi, 3azanvHoi ma micyegoi cmiukocmi. Komnoumysanmus nepepizié  8UKOHYEMbCA 3
BUKOPUCMAHHAM KPUMEPII0 «ONMUMATbHA MIYHICIMb CMANWy, WO MAE HA Y8Aa3i 3a0080JIeHHSI KOHCMPYKYIT
00MedHCEHHAM 3a Nepuloro ma Opy2oI0 2PYRaAM SPAHUYHUX CIAHI8 0OHOYACHO.

Knrouoei cnosa: cmanesa 0somasposa 6anxka, ONMUMANbHA MIYHICMb CMaii, KOMHOHY8AHHS

nepepisy.

The subjects of the article are sanctified to the decision of pressing question - optimal planning of
the steel weld-fabricated beams of the different setting. Such constructions are used as elements of a
transport building, ceiling and coverages of industrial and civil building etc.

It is set that the effective method of decline of expense of material of component sections of the
weld-fabricated beams is the use became to maximal durability on condition of satisfaction to deformation
limitations. Optimal durability was become for the component beams of permanent section with preset
parameter of loading and deformation limitations there is an only value of calculation resistance,
answering global a minimum of function of mass. In the point of global minimum satisfaction of three
maximum states is provided: to durability, general and local stability, deformability. Expression for
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optimal durability of steel always can be got both for the separate loading and for their calculation
combinations, without depending on the applied criterion of optimization of calculation resistance.
Methodology of selection of sections of steel flange beams is offered. Arrangement of sections is executed
with the use of criterion «optimal durability becamey, that implied satisfaction of construction to
limitations on the first and second to the groups of the maximum states simultaneously.

Keywords: steel flange beam, optimal durability steel, arrangement of section.

BBenenue. IlpemyioxxkeHusi, W310KEHHBIE B
HACTOSIIEH cTaThe, pa3padoTaHbl B COOTBETCTBUU C
PEKOMEHALUAMUA JIEUCTBYIOIIUX HOPMATHBHBIX
JTOKYMEHTOB [3, 4] U pacnpocTpaHsaIOTCsl Ha pacuer
U TOPOEKTUPOBAHHE  U3TMOAEMBIX  BJIEMEHTOB
COCTaBHOTO JIBYyTaBPOBOI'O CEUYEHHS PA3JIMUYHOIO
HazHaueHus. [IpoekTrpyemble KOHCTPYKIIMH MOTYT
OBITH DJJIEMEHTAMH TPAHCIOPTHBIX COOPYKEHUH,
MEPEeKPBITUl W  TMOKPBITUH  TPaXJTaHCKUX U
MPOMBIIUIEHHBIX 3JaHUNA M COOPYXEHUH U T.I.,
KOTOpbIe paboTaloT B YCIOBHSIX OrPaHUYCHHON
TUHAMUKHA u HOPMAaJIBHBIX TEeMIIepaTyp.
KommnonoBka ceueHui BBITIOJTHSETCS c
HCII0JIb30BaHUEM KpUTepus «OTTHMAITbHAS
MIPOYHOCTH CTalny, 4TO MO/Ipa3yMeBacT
YAOBJIETBOPEHNE KOHCTPYKIIMU OTPAaHUYCHUSIM TIO
MIEePBOW U BTOPOH TpyIIaM MPeAeTbHBIX COCTOSHUIN
OJIHOBPEMEHHO. B CBsI3M C 3TUM TeMaTHKa CTaTbU
MOXKET paccMaTpuBaThCi KaK aKTyalbHas U
MPAKTUYECKH MOJIe3HAs.

IlocTanoBka nmpodJemMbl B 0011eM BHAE U
e¢e CBA3b € Ba)XKHBIMH  HAYYHBIMH U
NPaKTHYECKUMU 3aJaHUSMHU. OO6b19HO
MMPOCKTUPOBAHUE DJIIEMEHTOB BEIETCS HAa OCHOBE
OOIIMX TPHUHIMIIOB KOMIIOHOBKH ceueHus. CyTb
METOJIOB ~ KOMIIOHOBKH  COCTAaBHBIX  CEUCHHUU
CBOAMTCS K YCTaHOBJICHUIO 3aBHUCHUMOCTEU MEXKIY
NEUCTBYIOMMUA  yCWIHMSAMH W TapaMeTpaMu
CEYEHMS, OTBEYAIOIIMUX YCIOBUAM IPOYHOCTH,
KECTKOCTH, O0IIel U MECTHON YCTOWYMBOCTU. DTU
3aBHUCHUMOCTH  HaXOJSTCA  aHATUTHYECKH WU
YUCJICHHO.

Kak wu3BecTHO, mpenenbHbIM COCTOSIHUEM
CUHMTACTCS] TAKOE COCTOSTHUE 00BEKTa, MPHU KOTOPOM
€ro JajibHeWIas dKCIUTyaTalusl HeJIomycTUMa WUiu
HerenecooopasHa, JHUOO0 BOCCTAHOBJICHHE €r0
paboTOCIIOCOOHOTO COCTOSIHHSI HEBO3MOXKHO HIJTH
HerenecooopasHo.  Kputepuem  mpenenbHOro
COCTOSIHHSI SIBJISIETCSI TIPU3HAK WM COBOKYITHOCTH
MPU3HAKOB TMPENEIbHOTO COCTOSIHUS OOBEKTa,
KOTOpBIE YCTaHaBIMBAIOTCS HOPMAaTHBHO-

TEXHUYECKON W (MJIM) MPOSKTHOW JTOKYMEHTAIIUCH.
IIpy >TOM B  3aBUCHUMOCTH  OT  YCIIOBUH
JKCIUTyaTalluu JJisi OJHOTO U TOro ke oObekTa
MOTYT OBITh YCTaHOBJICHBI JIBa U 0OJiee KPUTEPUCB
MPEAEIIBHOTO COCTOSIHUS.

AHa/IU3 MOCHAEAHMX JOCTH:KEHMHA U
nyoaukanmid. Bonpocsl, cBsizaHHBIE C U3yYEHUEM
pPa3IMYHBIX ACMEKTOB MPOCKTUPOBAHUS CTAIBHBIX
0aJIOK ¥ ONTUMAIBHOTO MPOEKTUPOBAHUSI CTATIHHBIX
KOHCTPYKLUHMH BooOule, B TOH WIM HHOM Mepe
paccMarpuBaiuch B pabotax A.A. Axumona, E.W.
benenu, B.B. bupronesa, E.N. Baiinmeiina, B.M.
Baxypkuna, A.B. I'emmepnunra, A.W. ['onoaHosa,
S.A. Kanutyna, B.A. KpaBuyka, H.I1. MenbHukoBa,
N.N. HabokoBa, B.A. [Ilepmsakora, B.B.
Tpodumoruua, B.H. IllumanoBckoro u MHOrmx
Ipyrux ucciegoBareneil. B ux paborax M3m0xKeHbI
OCHOBHBIE TPHUHIMUIIBI U METOAbl ONTHMHU3ALNUU
CEYEHMI [JBYTaBPOBBIX DJIEMEHTOB, B T.4. U C
WCIIOIb30BAaHUEM TPEIBAPUTEIHLHOTO HAMPSKEHMUS,
OJIHAKO BOIIPOC 3TOT BpsA JM MOXKHO CUUTATh
OKOHYATENIbHO  pemieHHbIM.  [IpoekTupoBanue
KOHCTPYKUMWA C  HCIOJB30BAHUEM  KPUTEpPHUS
ONTUMAaJIbHAsI MPOYHOCTh CTAJIM PACCMATPUBAIOCH
B paborax A.U. I'onmognosa, M1.U. HabGoxkosa, JI.H.
®unarosoit, N.I1.domunoi [1, 2, 3, u ap.] u ap.
[Ipemyioxenus, N3M0KEHHbIE B HACTOALIEH CTaThe,

pPa3BUBAIOT W3BECTHBIC ITOJIOKEHUS 1o
MIPOCKTUPOBAHUIO  KOHCTPYKLUH  MHUHUMAaIbHOU
Macchl M JIONOJHSKOT MUX B YacTH ydeTa
YIPYrOILUIACTUYECKUX CBONCTB cTanu B
KOHCTPYKIUAX pu MIPOEKTUPOBAHUU
KOMOWHHUPOBaHHBIX (cranexene300€TOHHBIX )
KOHCTPYKIIHH.

ens m 3amaum uccaepopanus. Illeas —
pa3paboTka METOAMKHU MOAOOpa CEUeHUN CBapHBIX
JABYTaBPOBBIX 6an01< C HCIIOJB30BAHUECM ITOHATHUA
«OTNTUMaJIbHAas MIPOYHOCTh CTaJIn» TSt
MIPOEKTUPOBAHUSL KOHCTPYKIMI pa3IMYHOrO
Ha3HAYEHUS U TUIIOB, B T.4. U KOMOMHUPOBAHHOTO.
3agaum ucciaeq0BaHMSI:
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- U3Y4UTh 3aKOHOMEPHOCTHU
neOopMUPOBaHUS U YCOBEPIIEHCTBOBATH METOJIbI
pacuera CTaJbHBIX 0aJOK COCTAaBHOTO CEUCHUS C
Y4ETOM BIIUSHHUS Pa3INYHbIX (DaKTOPOB;

- YCOBEpUIEHCTBOBATH METOAUKY
ONpEIEICHUsI PALMOHAIBHBIX [apaMEeTpPOB IpHU
KOMIIOHOBKE COCTAaBHBIX JIByTaBPOBBIX CEUCHUI
CBapHBIX CTAIbHBIX 0ATOK COCTABHOI'O CEUECHHS.

OcHoBHasi  4actb. M3BectHo,  4TO
NEUCTBYIOIAs B HACTOALIEE BpEMs METOAMKA
MPOCKTUPOBAHUSI CBApHBIX JIBYTAaBPOBBIX OaJloK
opma mpemioxkena H.C. Crpenenxum  [2].
Meronuka pacu€ra onepupoBalia IOHATUSMHU
ONTUMAJIbHOW U MUHUMAJIbHOMN BBICOTHI CEYEHUS U
HE JlaBajia OJIHO3HAYHOI'O pe3yJbrara,
MUHHMMHU3UPOBAHHOTO IO Macce.

[ToHsITHE ONTUMAIIBHOM BBICOTBHI COCTAaBHOTO
JIByTaBpOBOT'O CEUeHUs Oayku, 3aBUCALICH OT

COOTHOIICHUA IIapaMCTPOB CTCHKHU hW /tW . OBLIO

npeninoxeHo B.M. Baxypkunbsim [3, ctp. 4]. Takoit
MOJIXO/] COXPAHWICA B HEU3MEHHOM BHJIE U JI0 CUX
nop. Bo Bcex «wiaccuyeckux» ydeOHUKax I10
METAJUINYECKUM KOHCTPYKIMSIM YTBEp)KJIAeTCsl, YTO
peanbHasi BBICOTA CEYCHHS COCTABHOW OaiKu

JIOJDKHA OBITH hmin <h< hopt- JlerCTBUTEIBHO,
pelLIeHreEM JIBYMEPHOM 3aJ1a49u pu
(UKCUPOBAHHOM TMPOYHOCTH  CTaJH, SBJISETCS

MUHUMYM (QYHKITUH TJIOMIAAA PaCYETHOTO CEUCHUS
B BUJIE TPOU3BOIHOM dA/ dh=0 .

OyHKIMS Macchl TpU  (PUKCUPOBAHHOM
MIPOYHOCTH CTaJIM TPEACTaBISET COOOM IIOCKYIO

KpHUBYIO, Ha KOTOpOﬁ OTBICKMBACTCA  TOYKa
MHWHUMYMaA. C‘H/IT&CTCH, qToO Ka)I(I[OfI BCIIMYHNHC
IMPOYHOCTH CTajin COOTBCTCTBYCT CBOA

MOBTOPSIOIIASICS MJI0CKasi KpuBasi QYHKIIMM MacChl,
HMMEIOIasi CBOM MUHHUMYM, OoIpeaeisaeMsli no B.M.
Baxypkuny. DT0  KaxeTcd  OUYEBHUIHBIM U
IIPU3HAETCS BCEMU.

[Ipu 3TOM HE CTOMT AyMaTh, YTO B XOPOLIO
3allpOEKTUPOBAaHHOI  Oanke  Bce  pacuéTHbIE
MIPOBEPKHU JTOJKHBI BBINIOJIHATHCS Ha Mpefene. ITo
TpeGoBaHue 0053aTeNbHO TOJBKO JJIsl MPOBEPKHU 10
HOPMAJIbHBIM HAaNpPSDKEHUSAM, KOTOPYHO CIEAYeT
CUMTAThb  BaXHEUIIEH  IIPOBEPKOM, TIae  He

JIOIyCKAETCs BBIIONHEHHE ycioBus O = Ry

(mepeHanpsbkeHusl), a  HENOHANpSIKEHUS  He
JOJDKHBI OBITH Oosiee 5%. C apyrod CTOpPOHBI, IS
0aJoK, CEeYeHHe KOTOpPHIX  MOA0OpaHo Mo
KECTKOCTH, HeIOHanpshDKeHUs Hensz0exHbl. [lpu
OCTAJIbHBIX ~MPOBEPKAX 3amackl MOTYT OBbITh
JOOBIMHU, €CJTH 3TO 00OCHOBAHO KOHCTPYKTHUBHBIMU
COOOpaXCHUSIMH M HE BEAET K CYHICCTBCHHOMY
YTSDKETICHUI0 KOHCTpYyKuuH [ 1, 2, 3].

[ToHsiTHE ONTUMAIIBHOM BBICOTBI COCTaBHOTO
pacy€THOro JBYTaBPOBOI'O CEYEHHUS IIOJYyYEHO B
JBYMEPHOM TMPEACTAaBICHUU TpaduKka U3MEHEHUs
(GyHKIIMM Macchl, B KOTOPOM IO BEpTUKAIU
OTKJIQ/IbIBACTCS IUIOLIAAb, a MO TOPU3OHTAIU
BBICOTA CEUCHUS.

AHanu3  BBINIOJIHEHHBIX  paHee  paboT
M103BOJINI 00001 TH PEKOMEH1alluu o
KOMITOHOBKE ONTHUMAaJIbHBIX JIBYyTaBPOBBIX CCUCHH,
KOTOpBIE SBIAIOTCS 00BEKTOM HccienoBaHuil. Tak,
MUHHMAJIBHBIA PACXO0J CTajl, BHE 3aBUCHUMOCTH OT
HaIPSKEHHOTO COCTOSIHUS 3JIEMEHTA, JOCTHIAeTCA
MPU KOMITOHOBKE CEYEHUS U3 JIUCTOB, JJISI KOTOPBIX
YCIJIOBHSI MECTHOM YCTOMYMBOCTH BBIMIOJIHSIOTCSA Ha
npeaene. MHpIMM  cloBamMu,  OmIpeleIeHUEM
CTENEHU BIMSHUS HANPSHKEHHOIO COCTOSHMS Ha
rapameTpbl KOMITOHOBKH HE 3aHUMAJICS
MPAKTUYECKH HUKTO, XOTS KOCBEHHO 3TH BOIPOCHI
3aTparuBajluCh, HalpuMep, B HccienoBaHUAX [4].
OTU uCCleqoBaHMs MPOBOIWINCH B YensOuHCcKoM
MOJTUTEXHUYECKOM HHCTUTYTEe U Ha YensOuHCKOM
3aBO/Ie METAJUIOKOHCTpYKLUI. B aT0ii pabore Obu1n
paccMOTpeHbI 3aKOHOMEPHOCTH TaJIeHUs
pacCTATUBAIOIIMX HAMNPSHKEHUM OT KpPaeB CTEHKU K
ee cepenuHe, qT0 OBLIO 00BSICHEHO
CYMMHUPOBAHHEM HOPMAaJIbHBIX PEaKTUBHBIX
HalpsDKEHUH  OT CBapKu C  HOPMAJIbHBIMU
HaIpsDKEHUSAM OT TMPEABAPUTENBHOTO PACTIKEHUS
cteHkd. [Ipu 5TOM aBTOPBI MOHUMAJIH, YTO TPOIECC
dbopMupoBaHMsS BHYTPEHHUX  HalpsDKEHUH B
JIBYTaBpPOBBIX  OalikaX  HEJIb3sl  CBOJOUTH K
anredpanveckoil CyMMe HAMpsHKEHHH OT CBapKH U
VUIMHEHUS! CTEHKH, IMOCKOJBKY HMMEET MECTO He
TOJIKO HayaJbHble HECOBEPIICHCTBA TOHKOU
CTEHKH, HO W BBITHO €€ M3 IUIOCKOCTH U3-3a
HEpaBHOMEpPHOI0 MO IIMPUHE HarpeBa W
CICPKUBAFOIIIETO BITASTHUS MIPUIIETAIOIIINX
XOJIOAHBIX YYACTKOB.

Ananus CYILIECTBYIOIIEH
MPaKTUKW TOKa3aJ, 4YTO YyJAeJbHOE

MPOEKTHOMN
BIIMSIHUE
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MEPEUYHCIICHHBIX BbIIIE (PAaKTOPOB HAa COKpAIICHUE
pacxoia MeTala XapakTepHU3yeTcs CIEIYIOIIUMHU
uudpamu [2]:

- MIPUMEHEHHE CTalld TMOBBIIIEHHON U
BBICOKOM Mpo4YHOCTH — 57%;

- MPUMEHEHHE Y KOHOMUYHBIX
npoduneii — 19%;

- COBEpIICHCTBOBAHNE KOHCTPYKTUBHOI
dopmbl — 16%;

- HCIOJIb30BaHUE
KOHCTpYKUUH — 2%);

- npuMeHeHue 9BM U TOYHBIX METOJI0B
pacuéra — 6%.

W3 BhlmlenpuBeNeHHOTO  CIEAYeT, UTO
OCHOBHBIM M Hamboisiee 3(pPeKTHBHBIM crIocoOOM
CHIDKCHUS METaNIOEMKOCTH COCTAaBHBIX CEUEHUUN
CBapHbIX OaloOK SIBJISIETCS HCIOJb30BaHUE CTalei
MaKCUMaJbHOW TPOYHOCTH TMPU YCIOBUU HE
IPOTHBOpEUHs Ae(HOpPMAIIIOHHBIM OTPAHUYCHUSM
(cHmKeHUE 001IeH 1eOPMATUBHOCTH MOXKET OBITh
JTOCTHTHYTO 3a cuer NpeIBapUTEILHOTO
HanpsokeHus). W3 3Toro Takke cienyer, 4To
OCTJIbHBIE CITIOCOOBI CHIDKEHHUS METAJUIOEMKOCTH
MOTYT OBITh BCIIOMOTATENIbHBIMU, JAOMOIHSIOIIUMU
OCHOBHOM.

Takum o0Opazom, HeoOxoaumas
ONTUMH3AIMA  COCTaBHBIX  CEUEHHH  CBAapHBIX
JBYTaBPOBBIX OalloOK MO TPOYHOCTH SIBJISIETCS
HaubOosnee dS(PPEKTUBHBIM PE3EPBOM  CHUKECHUS
METAJUIOEMKOCTH ~ COCTaBHBIX  0Oanok. Bormpoc
ONTUMH3AIMKA JBYTABPOBBIX CEUEHHH CBAPHBIX
0aJOK MO MPOYHOCTU CTAIM B HACTOSIIEE BpEMs
CTPOTOTO PEIICHHUS HE UMEET.

Jlnist 6anoK MOCTOSIHHOTO cedeHus (opmyia
JUIS. BBIYMCIICHUS] ONTUMAJIBHOW MPOYHOCTH CTAIIN
MOJTy4aeTcsi M3 BBIPAXKEHHUS I OIpeaesIeHUs

THUIIOBBIX

TpeOyemMol Tuiomaau pacyérHoro ceuenus [1, 2,
cTp. 84]:

2
A_2.h .\/R7y+ 2-M

=—— @
3'/1w'\/E h‘j/C'Ry

CIOIIa MNOACTABJIACTCSA  BBIPAKCHUC  JIA

BEICOTH  cevenns cremku N = hmin TSt

KOHKPETHBIX  [ApaMeTpoB  3arpyKeHUS U

BBIPQ)KEHUE 11 MAaKCHUMaJbHOI'O M3rHOaroIero
MOMEHTa M, NEeHCTBYIOIIETO B PAaCYETHOM CEUCHHH.
BelpakeHuss  OTBEWalOT  KOHKPETHOM  cXeMme
3arpy’KeHHsl WIM HX pacu€éTHOM KOMOHWHAIIMH.
Ilocne mnoacraHOBOK OepéTcs NpoOU3BOJHAS OT
GyHKIMM TUIOMAnM  pacuy€THOTO CEYEHHUs 110
IIPOYHOCTH, U IPHUPABHUBAETCS K HYIIO, OTKyJIa
MIOJIy4alOT  BBIP@XEHWE Uil OIpPEIEICHUs
ONTUMAJIbHOW IPOYHOCTU CTalIM JUISl OTIEIIBHOIO
3arpyKeHUsl WM I pacyéTHOM KOMOMHAIUU
Harpy3oK, UCIIOJIb3ysl IPUHIUI HAaJOKEHUS.
IIpumensis K BBIPA)KCHUIO (1)
aHAJMTUYECKUI KpUTEpUH MUHUMM3ALMU QYHKIIUH

maccst dA/dH =0, nerko monyunts u3BecTHYyIO

bopmyny B.M. BaxypkuHna.
KomnonoBka CEYECHMI M3rudaeMbIx
JJIEMEHTOB HAa4YMHAETCS c OIIpeIeTICHUS
ONTUMAJIBHOW  IPOYHOCTH  CTalIW. BenuuuHy
ONTHMAJIbHOW MPOYHOCTH CTAlU M Pa3HBIX
CIIy4aeB 3arpyKeHUs MOXXHO OIPEACIUTh IO
ClIeAYIOINM (opMyTIaMm:
- Ipu 3arpyKE€HUH
pacnpenesIeHHON Harpy3Kou [2]

A
Lty @

- IIpY 3arPYKEHUU CUJION MTOCEPENHE

paBHOMEPHO-

R 1,96

y.opt —

ye-ET-(Au-P)?

R 2,66- ¢

y,opt —

(4)

h, [R
Ay =— 2
! tW\E

B dopmynax (1), (2), 3) u (4):

KOO(DPUIIMEHT HAJECKHOCTH IO HArpy3Ke;

Vi~
L_

I3 L2 =4-b%)-b]" - (LI f])°

@)

nposieT Oanku; b— paccTossHHE OT KpaiHen
MpaBOM OMOPBl A0 CWIBI B IPOJETE; [f]—
JIOMyCKAaeMBblii MPOrud, KOTOPBIA oOInpenensercs B
COOTBETCTBUM C TpeOOBaHUSIMH JEHCTBYIOIINUX

HOPMATHBHBIX JOKYMEHTOB [5, 6, 7 u 1p.]; A, —
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YCJIOBHas T'HOKOCTB CTCHKU, /’LW — MAaKCHUMaJIbHOC

3HAUEHUE YCIOBHOW THUOKOCTHM CTEHKH, IIpU
KOTOPOM  YCTOMYHMBOCTb CTEHOK Oajok He
tpebyercas  mposepats [1]; 0 —  Benuuumna

PaBHOMEPHO-pACIIPECIICHHOW HArpy3Ku Ha Oaliky
B nipoJiete; P — BenmuumHa cocpeoTOYCHHON CHITBI

B IIPOJIETE; hefv t, — coorBercTBEHHO, BHICOTA M

TOJIIIHUHA CTCHKMU. PCKOMGHHyeMBIe CANHUIIBI
MU3MEPEHUS — KT U CM.
YucneHHble  HUCCIEAOBAaHUS  XapakTepa

U3MEHEeHUS (QYHKLUH MacChl TIO3BOJIMIA OCTPOUTH
00001mEHHBIN TpaduK U3MEHEHHS (PYHKIIUU MacChl,
HECKOJIbKO IPOTHBOPEUALIMH YCTaHOBUBIIEMYCS

MHEHHIO. VY nuButenpHas IIOBTOPSIEMOCTD
rpaduKoB,  TMOCTPOEHHBIX  JJS  PA3IUYHBIX
[1apaMeTpoOB  3arpyKEHHUs, CBHUACTEIBCTBYET O

3aKOHOMEPHOCTH OOIIEr0 XapakTepa.

W3BecTHO, YTO YpaBHCHHE YIPYTOH JIMHUU
st 0aJoK ¢ JIF0OBIMU TIapaMeTpaMH 3arpyKeHus,
MOJTy4aeTcs WHTETPUPOBAHUEM
nuddepeHInaTbHOTO YpaBHEHUS U3rHda U MoTOMY
BCera g depeHIpyemo. YkazanHoe
OOCTOSITENILCTBO ~ TO3BOJIMJIO  chOpMYyITUPOBATH
MOHATHE ONTUMAJIBHOW TPOYHOCTH CTAIA B
cienytomieM Buze: «ONTUMANIBHOW MPOYHOCTHIO
CTaJIN JUTsl COCTABHBIX 0AJIOK TIOCTOSTHHOTO CEUCHHUS

C 3aJaHHbBIMU  IIapaMCTpaMU  3arpyKC€HHUAd U
)Ie(i)OpMaHI/IOHHI)IMI/I OrpaHUYCHUAMHA, ABJIACTCA
CANHCTBCHHOC 3HA4YCHHUC paC‘léTHOFO
COIMPOTUBJICHMU, OTBCYAKOIICC FJ'I06aJ'II>HOMy

MUHUMYMY (QYHKIIMHM Macchl. B Touke rio0anbHOTo
MUHUMyMa OO€ECIEYeHO YJOBJIETBOPEHUE TPEX
MPENEIbHBIX COCTOSHUM IPOYHOCTH, MECTHOMN
YCTOWYMBOCTHU u ne(OpMaTUBHOCTH,
OCYILIECTBIISIEMOE OIJHOBPEMEHHO M B BEPXHHUX

npenenax.  BelpaxkeHne I8 ONTUMAaJIbHOU
IIPOYHOCTU CTalli, BCEr/la MOXET OBbITh IOJIYYEHO
KaK JUIs OTHENbHBIX 3arpyXeHWHd, TaKk M JUIS UX
pacu€THbIX ~ KOMOMHALMH,  HE3aBUCHUMO  OT
MPUMEHSIEMOTO KPUTEPHS ONITUMH3AINN
Pacu€THOrO COMPOTUBIICHUSD.

[Tpu IPOEKTHPOBAHUHU 0aioK,
OCYILLECTBIISIEMOM B OKPECTHOCTH IJI00AIBbHOIO
MUHHUMYMa (YHKIMM MacChl, BaXXHO yMETh
[OJyyaTb ~ CaMOCTOSTENIBHO  BBIPAXEHUA IS
ONTUMAIBFHOW  MPOYHOCTH  CTAld  Kak  JUIA
OTJENBHBIX 3arpyKeHUH, TaK M JUIsl UX PaCUETHBIX
KOMOMHAITHH.

Taxum o6pazom, chopMyIUPOBAHO MOHATHE
r7100abHOTO MUHUMYMa (DYHKITUM MacChl CBAPHBIX
0aJIOK IMOCTOSTHHOI'O CEYEHUS U MOKa3aHa METOAMKA
BbIBOZIAa (OPMYJ Uil BBIYMCICHUS ONTHMAIHHOMN
IIPOYHOCTHU CTaJIU KaK Ul OTJENIbHBIX 3arpyKeHUH,
TaK M HUX pacy€THbBIX KOMOMHauui. OTH
NPEUIOKEHUST HE IMPOTUBOpEYAT TPATULMOHHBIM
NPECTaBICHUSAM M JOMOJHSIIOT WX B YacTH
BBEJICHUS  HOBBIX  IOHATUH,  IO3BOJIAIOIIMX
BBITTOJIHUTH ONTHMHU3ALUIO TTAPAMETPOB CECUCHHIH.

BoiBoabl. [lo pesynpTaTaM NpoBeCHHBIX
UCCIICIOBAHUH CIEJIaHbI BBIBOBI.

1. OnTtuManbHBIM ~ CEYEHHEM I
CTaJbHBIX JIBYTaBPOBBIX OalloK OyAeT cedeHue,
KOTOpoe Oy/eT yIOBIETBOPSATh OIPAaHHUYEHHSM I10
IIEpBOM M BTOPOW IpymImam IpeaelbHbIX COCTOSHUN
OJTHOBPEMEHHO.

2. Kommnonoska ONTHMAJIbHOTO
CeUeHMsI CTaJIbHOW JBYTaBpOBOM OalKH BO3MOXKHA
C WCIONB30BAaHUEM KPHUTEPUS  «ONTHMAJIbHAS
MPOYHOCTD CTATIN.
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