OO0LLMEe BOMPOCHI ABUraTenecCTPoeHUs

YOK 539.311:519.642.7

KaHnO. mexH. Hayk [. N. AHnunoz208

3anopoyxccrkuii HayuonabHLLE MexHUYecKull yrugepcumen, 2. 3anopocoe

TECTUPOBAHMUE YNPOWEHHON MOOAU®UKALIUN
NMPAMOIro METOOA NPAHUYHbIX SNIEMEHTOB

B pabome npednodicena u dosedena 00 YUCAEHHOU Peaiu3ayuy YnpouweHHas mooupuxayus
NPSAMOCO MEMO0a 2PAHUYHBIX INEMEHMOB8 NPU PeUleHUU NA0CKUX 3a0ay meopuy ynpyeocmu. Ynpo-
enue docmueaemcs 3a cHem pasiuvenus poaed y3noe u movex koaroxayuu. I[Ipouszsedeno
cpasHeHue peulenull 3a0a4i 0 pacmsadceHul K8aopama, NOAY4aeMblX Memooamu epaHu4HbIX d1e-
MEHMO6 U KOMAAEKCHbIX nomenyuanos. Ilpedroxcennviii memoo pabomaem cmabunvHee 8 moy-

Kax 0K0/10 epaHuubl obaacmu.

Karoueevie caosa: xomnieicHule nomeryuaisbl MyCXE/lLlLLlﬁ’Lt/lLl, epaHuvHa 3a0a4a meopuu
ynpyeocmu, Memoo SPAHUMHBIX IN1EMEHMO06, KOANOKAUUA.

Beenenue

B aBuanBurarenecTpoeHUM BaXKHYIO POJIb UTPAET
obecrieyeHre ¥ KOHTPOJIb MEXaHNIECKOM IIPOYHOC-
TH KOHCTPYKIIWIA, YTO BOZMOXKHO HA OCHOBE PEIICHUST
TPaHUYHBIX 33/1a4 Teopuu yrpyroctu. [locnenHee Bpe-
Msl YCKOPEHHBIMU TEMTIaMU Pa3BMBajiaCh TEXHUKA
YUCJIEHHOTO PellleHUsT TAKUX 3a/1a4 METOIAMU KO-
HEYHBIX U TpaHn4YHbIX d1emeHToB (MKD, MTD).
IMostBUIICS psim HOBBIX MOHOTpahUii 1 COOPHUKOB
crareii, iocssiiieHHbIx MI'D [1—5]. OmHako, MI™D roka
He SIBJISIeTCS JIMIEPOM B PeLIeHUM Ha3BaHHbIX 331124,
ycrynass MK3D. Bo-riepBbix, 3TO ClieqyeT U3 JuHa-
MUKM KOJIMYeCTBa IyonuKaruii [6]. Bo-BTopbIX, -
nepctBo MKD MOXHO MOATBEPAUTD, aHATUZUPYS
HOMEHKJIATypY CYILIECTBYIOILETO CErOHS ITPOrpaMM-
Horo obecnieyeHus1 (ITO). Beicokoit momyasipHOCTbIO
TIOJTB3YIOTCS KOMMEPYECKIE CHUCTEMBI KOHETHO-3JTe-
MeHTHoro aHaimuza ANSYS [7—8], Nastran [9] u
MHorue apyrue [10—11], B TOM 4mciie ¢ OTKPHITHIM
kormoM (Open Source). YIIOMHMHAHNUE O IBYX JICCAT-
Kax Takux MPOeKTOB uMeeTcsl B 003ope [12]. Ha-
npotuB, MI'D-niporpaMmbl PeaCTaBIEHbI B MEHb-
meil Mepe. BTo MO0 y3KOCHeUaTu3UPOBaHHbIE
nporpammbl Suit3d, Fault3d [13] (reomexaHuka),
FastBEM Acoustics [14] (akyctuka) u ap., JTu6o
rubpuaHsie MKB-MI'D nporpammel [ 15]. Ceobon-
Horo I1O, Haono6wue [16], 1 BoBce Majio.

BepositHO, OTHOI1 3 TPUYUH HENOCTATOUHOM TT0-
nyysipHocTy MT'D gBisieTcst r(poOMO3IKOCTb (DOPMU-
POBaHUST MATPUIIEI MeToma. [1pn ycTpemieHu TeKy-
1LIEY BHYTPEHHEH TOYKU 00JIACTH K y3/Iy Ha TPaHU-
11€ MHTEerpaibl ypaBHeHUT MI'D CTaHOBSITCSI CUHTY-
JIIPHBIMH, TIPUYEM UX TIpeIe/IbHbIC 3HAYCHUST 3aBU -
CSIT OT BHYTPEHHETO yIia 00J1acTU MPU 3TOM y3JI€.
MoxHO yrpocTuTh (hopMuUpoBaHre MaTpuiibl MI'D,
pasyinyasi pojy TOYeK KOJUTOKALIMK U KOHIIOB rpa-
HU4YHOTO 371eMeHTa [17]. ITprHrMast B KauecTBe TOUKU
KOJUTOKALIMK CEPeNUHY TPAHUYHOTO 3JIeMeHTa (2 He
€ro KOHIIbI), MOXXHO M30aBUTbCSI OT 3TOM YIIOBOM
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3aBUCMMOCTH. KpoMme TOro, HETUIIOBbIe BKJIAIbl B
MaTpUYHbIC BJIEMEHTHI OyAyT BO3HUKATh 32 CUET
OJIHOTO 3JIEeMEHTa (a He 3a CUEeT Mapbl 3JEMEHTOB,
conpsiraeMbIx B y3ie). Llenarsio HacToseit paboThl
SIBJISIETCSI peaTu3alivisi TAKOTO TIOAX0/1Ia ¥ CPAaBHEHME
peLIeHMS C pe3yJIbTaTaMu, TTOIy4aeMbIMA METOIOM
KOMILJIEKCHBIX ITOoTeHIanos [18].

ITocTaHoBKA M peneHne rPAHAYHOM 3271294 Me-
TOJIOM KOMILIEKCHBIX MOTEHIAJIOB

ITycth 0GmacTh § — KBaapaT B IUIOCKOCTU KOM-
IJIEKCHOTO TIEPEMEHHOIO 7z C BEPIIMHAMH B TOYKAX
z = +¢+i¢ . TpebyeTcs onpeneanTb HANPsSKEHHO- -
dopmupoBanHoe cocrossaue (H/IC) atoii obmactu,
BO3HMKAIOLIEe O] ICUCTBUEM CUJT +F|, , PABHOMED-

HO pacIipeAe/IeHHbIX BIOJIb CTOPOH Rez =1/ | 1 pac-

TATUBAIOLIMX 06JIACTh B HAMPABJIEHNUM OcH Rez .
@y z = o(;), KoHdOpMHO oToGpaXkatoIIast

061acTb § Ha eIMHUYHBLIA Kpyr |¢| <1 B rockoctn

HCKOTOPOIo KOMILUICKCHOI'O IEPEMCHHOT'O C, , MOXKCT

OBITh MOCTPOEHA B BUIE CTENEHHOro psiga mo § ¢
ucronb3oBaHueM uHTterpaia Kpucrogpdens-Ilsap-
11a aHAJIOTMYHO U3/10XeHHoMY B [19]. Toraa komii-
JIGKCHBIC TIOTCHIIMAIIBL ¢ , Y MOTYT OBITh HailleHBI
M3 rpaHudHOro ycioBus Konocosa-MycxenuiuBu-
m [18] ((1), § 51). IIpaBast 9acTh 3TOro YCIOBUS
MOKET OBITh BBIYMCIICHA C MCITOJb30BAaHUEM OUYC-
BHIHOTO COOTHOIIICHMSI:

Jo (s)— (s—()— (s—3€)+
" :7’[211@ —]15£)+n(sn—7€)—n(s—8£)]’xz =0. (D)

3nech n(s) — dbynkumsa Xesucaitna. Torna nose

IepeMelleHril MoXeT ObITh HaiimeHo u3 [18] ((5),
§ 50), a mose Hanpsokenwmii — u3 [18] ((9), (10), § 32).
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Hpumeﬂelme METOJAa rPAaHUYHBIX 3JICMCHTOB

TTpstMoit METOI TPaHIYHEIX 3JICMEHTOB PEIICHIST
paccMaTprBaeMOi 3a1a41 SIBJISIETCS] METOIOM I1OTO-
YEYHOM KOJIOKALIMU PEIIEHHS] CUCTEMbI MHTETPaIb-
HbBIX YpaBHEHMI, U3BECTHBIX KaK ToXaecTBa CoMU-
nbsHbI 11a nepemMeinenuii [20]. Tlpu orcyTcTBUM
00BEMHBIX CHJI OHU UMEIOT BUII:

u;(é*)+ jrauf(x* )F;(x*,i*)dl“* =
= [ 6oy (e .er)ar, j=12,

(moapasyMeBaeTcsl CyMMUPOBaHUe IO ; ). 31ech x~ —

TEKyIlast TOUKa TPaHULBI I, ¢ — MPOM3BOJIbHAS

*
BHYTPEHHs1S TOUKa O0JIACTH, /; — KOMIIOHEHTBI [OJIst

nepeMeLueHHﬁ, t; — KOMIIOHEHTbI BHELLIHeil Harpy3-

Ku. dnpa F G omnpeaenensl B [20]. CumBon *

/]
COOTBETCTBYCT HAJIMYUNIO (I)I/IBI/I‘-ICCKOI/I PasMEPHOCTH.

s o6e3pasMepuBaHus 3a1a4ll BBEIEM 3aMEHbI
* Jo _1 . Jo
nepeMe}mLD(x*zgx,g*:gg,ul—U-T, _V'T’

*

L=t % . MaTepecHo otmeTnTh, uTo B CU pasmep-

HOCTH [E] u [ fol/ u] OIVMHAKOBBI (1 00€ paBHEI MET-

pY), OMHAKO XapaKTePHbII pa3Mep ¢ 00JIACTU MPUH-
LUIIMAIbHO HEMPUroAeH il 00e3pa3MepuBaHus

KOMITOHEHT y; . DTH MOC/IEIHHE JOJIKHBI OBITH IIPO-
MOPLIMOHAIBHEI BHEITHEN HAarpy3Ke f, HE3aBUCUMO

*
ot reometpun obnactu. [onarasa G; = pG;; , monmydaem:

U+ J‘]"(UFII + VF21 )dF = .[F(thll + t2G21 )dF,

vV + J‘l" (UF12 + VF22 )aT = IF (t1G12 + t2621 )dF (3)

TToctpoum auckpetusarmio cucteMsl (3). I'paHuy-
Hble aneMeHThl (D) AT, =[x;,x,,,] Bo3HUKaiOT MpH
BbIOOpE CUCTEMBI Y3J10B x;, €.

IIpu ycTpemiieHUM BHYTPEHHEN TOYKM 00JIaCTH
K cepelHe j -I'0 TPaHMYHOTO 3jIeMEHTa MHTErpaIbl
BIOJIb 3TOTO BJIEMCHTA, comepsKaiue siapa
HOBSITCSA CUHIYJIspHbIMU. [lo3TOMY cllaraembie

IArk(UE1+VF21)dF, _[Ark(UE2+VF22)dF pU k=

i » CTa-

clieayeT BBIUMCIISThL HETUIIOBLIM 00pa3oM. Mx neBo-
CTOPOHHUE TIPEeIEIIbHbIC 3HAYEHUS] BBIYUCIICHBI B [17].
COOTBETCTBEHHO, JIeBble YacTH (3) MpUHUMAIOT BUJI;

U, = O+ Uy + GOl + Z, (UFy+ Vs

CCLU, + 2V~ CyCUsy + 2V + Z [, UF + VB Jar. “4)

3mech 0003HAUCHO z = %[1 +nCy(1+C,y )] . KoHcTraHTBI

C;, C, 3aBUCST OT CBOICTB MaTepyaia U 3a1aHbl B

[20] mpu onpeneneHun Buzaa siaep F; . aTerpanst
IO/ 3HAKOM CYMMBI OCOOEHHOCTEH yXe He comep-
AT ¥ MOTYT ObITh BEIYUCIIEHbBI YUCIEHHO.

UuTerpanst B mpaBbix yacTsax (3) UMEIOT «clia-
OyI0 0COOCHHOCTE» (JIOTapH(PMITUECKOTO XapaKTepa).
Wx nocratouHo MOHUMATh KaK HECOOCTBEHHBIE CXO-
Jsiiuecst. COTIacHO yCIOBUSIM HArpyXKeHUsI UMEEM
t, =0 Ha KoHType I'; f; =+] Ha OpAMBIX x; =%/,
t,=0 Ha NpsMBIX x, =/ . HeTunosele BKIalbI i-TO
T'D B nHTErpaibl B IpaBbiX YyacTax (3) MpUHUMAIOT
BUI:

(e)_(6) V¥
tl.[ Gll —l‘1—|:C'2h'lLX %—Cz};

2
fy G = SN )

3nece L, — umMHa §-ro ['D, a uHAeKcH (b), (e)
YKa3bIBalOT Ha €ro HaYaJlo U KoHell (begin, end cooT-
BeTCTBEHHO). O003HayeHo Takxke C, =3-4v, v —

KoagduumeHt Ilyaccona matepuana.

[Moncrasnsas (4), (5) B (3), monydyaeM CUCTEMY
JIMHEHBIX ypaBHEeHMi1. Ee pellleHre — nepemMele-
HUe ToueK KoHTypa. Torna us (3) HaX0aAUM KOMIO-
HEHTBI [/ , V TepeMelleHUs 000l BHYTpeHHEH

touku & . CUHTYISIPHOCTb OOJIbIlle HE BOZHUKAET
(Touka & OOJbllIe HE CTPEMUTCS K TPAaHUILIE).

HanpskeHust MOTYT OBITh HaliIeHbI U3 3aKOHA
T'yka:

* 2“\/
Ok =

S

1—2v Jjk €mm

+ 21

(IpennosaraeTcsi CYMMUPOBAHME TI0 7 ; CUMBOJIOM
* | KaK U Tpexie, 0003HaYeHa GU3NUCCKU pa3mep-

Hasi BemunHa). OTHOCUTENbHBIE AehopMaliiu Mo-
TYT OBITb BBIYMCIIEHBI T10 (hopMyie Kou:

_l 614* auk
2 aék ai

€y =

:f_b.l(a_Uﬁ_Vj
pe 2\ 08, g

Bripaxast U , ¥ u3 (3), nonydaem (CyMMUpOBa-

HUE TI0 [ )
O =22 [l (B (s 2] ar ()

3nech BpEeMEHHO Nepeo003HaueHo u; =U , u, =V .
O0603HaUCHO TaK:Ke (CYMMUPOBAHUE TI0 71 )
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_ 2v 0Gjpm aGif 0Gji .
Tz.'ik T 1-2v 6./'k & m + o gy’

__2v OFim aF!‘I' OFj
Eijk T 1-2v S.ik & + oy g

DTH COOTHOIIEHUSI SIBJISTIOTCST Oe3pa3Me pHBIMU
aHanoramu popmyit (4.40a), (4.400), peUTOXKEeHHBIX
B [20], 1 oTtnualoTcst oTcyTcTBUEM KO3(hduneHTa
u. IMo Hamemy MHEHWIO, MOIY/b CABUTA K U HE
JIOJDKEH UTpaTh POJIb HOCUTENSI pAa3MEPHOCTH B BbI-
paxXeHUsIX JJIs1 HanpspKeHuit. Takyro poJib TOJDKHA

Urpatb 1podb % . JIeCTBUTENBHO, pACCMOTPUM, Ha-

TIpUMEDP, OTHOOCHOE PACTSDKEHME CTepsKHS. [1pu BbI-
0ope IPYroro CTEPXKHS TOM K€ TeOMETPUU, HO C MEHb-
LM MOJYJIEM CABUIra Mbl ITOJy4YUM OOJIbliiee abco-
JIIOTHOE YIJMHEHUE B T€X XK€ YCIOBMSIX Harpyxe-
Hus1. HanpspkeHue ke B MONepevyHOM CEYEHUM OCTa-
eTCS HEM3MEHHBIM (T. K. YCIOBHUS HArpyXKeHMS T
xe). UHbIMU cioBamMu, MOAYJb CIBUTA BIWSIET HA
1oJjie nepeMelleHUi, HO He TOJKEH BIUSITh Ha MoJie
HampsoKeHUA.

ComnocrasJienne pe3yJibTATOB

Pacuer nosist nepemeltieHUit METOIOM KOMILIEKC-
HBIX TMOTEHIMAJOB BBINOJHEH IPU YAEPXKaHUU
M =29 TIepBBIX CJIaTaéMBbIX B Pa3lTOXeHNN (DYyHK-

1007071 w(q) (13 HUX OTIMYHBI OT Hys §8). Ha puc. 1

M300pakeHbl TIepeMeLLeHMsT TOYeK KOHTYpa, a TAaKxkKe
TOYEK, PACMHOJJOXEHHBIX A0 AcdopMalui Ha Jyue

argz=m/4, |7/ <0,9 (06o3HaueHbI KBanpaTUKaMK).
Maciura6 rnpy oTodpakeHUH nepeMelleHUin BEIOpaH
YCJIIOBHO OOJIbIIMM TOJIBKO JJI yI0OCTBA pa3inye-
HUS UCXOOHBIX ¥ CMEILICHHBIX TTOJIOXEHUN.

Kak no mepeMelleHHbBIM TMOJOXEHUSIM TOUYEK

KOHTYpa, TaK W MO MepeMelleHHbIM MOJOXEHUSIM
TOUEK JIyua (TPEYroJbHUKH) MOXKHO CYIAUTh O TOM,

YTO MMECT MECTO PACTAKCHUEC BAOJb OCU Rez, co-

IIPOBOKIAOIIeeCs CKaTUEM BIOJIb ocu Imz . Kak
BUIUM, 1ehOPMHUPOBAHHEII JIyd OCTASTCS ITPSIMOITH-
HEHBIM. DTO CBUAECTEITECTBYET O TIPUEMIIEMOM Ka-
YECTBE PACUETOB ISl TOUCK, HAXOSIIUXCS BHYTPU
obnactu. OIHaKO, UBBUTOCTh Je(OPMUPOBAHHOIO

1.5
"
0.5
0

2 -1 0 1 2

Puc. 1. TlepemereHust Todek Ha tyde argz =m/4 (M =29)
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KOHTYpa YKa3bIBaeT Ha HEJJOCTATOYHOCTh KOJIMYECTB
yaepKrUBaeMbIX ciaaraeMbix. I1ooxeHrne YaCTUIHO
criacaeT Ux yBeJmdeHne. Ha puc. 2 mokasaHbl aHAJIO-
TUIHBIC pe3yIbTaThl Ipu yaepxXauun M = 397 cia-
raeMbIX (MX HUX 100 OTJIMYHBI OT HYJIST).

0.8

0.6

0.4f

02

05 1 15
Puc. 2. [epemeluenust Touek Ha ayde argz =1/4 (M =397)

Kak BuguM, nepemelneHust TOYeK OKOJIO cepe-
JIUH CTOPOH KOHTYpa CTa0MIM3UPYIOTCS, OMHAKO B
OKPECTHOCTH YIJIOBBIX TOUEK KOHTypa Mpobjema
coxpansietcst. Kpome Toro, yxyiuaercst yCTOMuMBOCTD

peLICHIST YPaBHEHNS ()= 2z~ , HYXHOTO JUTS TOJTY-

*
YE€HMA JOCTyIla K TOYKE z .
Boruucnum HaIps>KCHUA B TOUKaxX OTpE3Ka z,z, ,

Rez=0. INoka Touku z Jganekd OT TPaHUIIbI, pe-
3yJbTaT OXWUIaeM: 0e3pa3MepHbIe HaTPSIKEHUS
o =1, 65 =0, 6, 0 BIIMPOKOM IMANA30HE 3HA-

yeHuit |z|. B Toukax z, OAM3KUX K TpPaHULC
b

(z,=098i, z, =i), IOJYYUTb CXOAUMOCTb [IJI5l Ha-
MPSKEHUI BOBCE HE YAACTCSI.

Pacuer o nepeMeIieHi METOIOM TPaHUTIHBIX
3JIEMEHTOB BBIMOJHEH TIPU UCIIOIb30BaHUM 16 I'D.
Ha puc. 3 TpeyronbHUKaMH U Kpy>kKOUKaMM 0003Ha-
YeHbI MOJIOKEHUS Y3JIOB 10 U MOCJIe MepeMelleHUs
COOTBETCTBEHHO. MBI CHOBa Ha0II0AaeM MPOAOJIb-
HOE€ pacTsDKeHHe U ImonepeyHoe cxkaTtue. OmHako,
MPSIMOJTMHETHOCTD Kaxmoro I'D coxpaHsieTcs (310
«3aJI0KEHO» B KYCOUHO-JIMHEHHYIO MOJEb Y3JI0-
BBIX MTEPEMEILIEHUI).

1.5
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Puc. 3. TlepemenieHust ToueK KOHTYpa (pe3yabTaThl MPSIMOTO
9)
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ITpou3sBeneH Takxke pacyeT pacnpeneaecHus: Ha-
TIPSDKEHUI BIOJIb OTPE3Ka z,z, . OKa3aaoch BOZMOX-
HBIM BBIOPATh KOHEI[ 3TOTO OTPE3Ka B MOJIOKEHNHU
2,(0;0,9995) . TTpyn 5TOM OT/IMUME HANPSDKEHNUS ),
OT €IMHULIBI OOHAPYXUTH He yaaetcs. HanpsokeHue
G,, HAXOIWUTCS HA YPOBHE (13 (3TO COOTBETCTBY-
€T abCOJIIOTHOM OLIMOKE, MPUHATON HAMU B peali-
311U YACJIEHHOTO MHTETPUPOBAHUS 110 KBAAPATYP-
Hoii opmyne [aycca-Jlexxanapa). Takum oOpazom,
MNPSIMOI METOJ, TPAHUYHBIX 2JIEMEHTOB MMEET IIpe-
UMYILLECTBA Nepesl METOIOM KOMILJIEKCHBIX TIOTEH-
1IMAJIOB MPU HAXOXAEHUU HAIPSKEHHO-aehopMu-
POBaHHOI'O COCTOSIHMS B TOYKAX, OJIM3KMX K IPaHu-
11e 00J1aCTH.

BeiBoabl

B Hacrosiieli pabote npeioxeHa U JoBeIeHa 10
YUCJIEHHOW peain3allii HOBasg MOIM(bUKALINS TIPsI-
MOTO METO/Ia TPAHNYHBIX 3JIEMEHTOB PELLIEHUSI TJI0C-
KVIX TPaHMYHBIX 33134 Teopuu ynpyroctu. Paznene-
HUE poJieil BePIUIVH T'PAaHUYHBIX 2JIEMEHTOB U TOUEK
KOJUTOKAITMY TP AUCKPETU3aIMy ToxXaecTB CoMm-
JIBSTHBI JUTS TIEpEeMEIIeHUH TTO3BOJIMIIO 3HAYUTETTHHO
YIIPOCTUTH KaK BBIYMCIEHUS] TPeOyeMBbIX JIEBOCTO-
POHHUX MPEETbHbIX 3HAUYEHU HEKOTOPBIX CUHTY-
JISPHBIX UHTETPAJIOB, TaK Y OKOHYATeIbHOE (hopMU-
poBaHue MaTpulibl MeToga. CpaBHEHUE PE3YIbTATOB,
TTOTyYaeMbIX METOZIOM KOMIUIEKCHBIX TTOTCHIIMATIOB
H.. MycxenuiuBuan v NpeaioxXeHHOH Moaudu-
Kauueil mpsiMoTo MeTONa TPAHUYHBIX 3JIEMEHTOB
TO3BOJISIET YTBEPKIATh, YTO 3Ta MOAUMUKALHS BITOJ-
He paboTOCIOCOOHA U SIBJISIETCS NPEATNOYTUTEIBHOM
TIpU pacyeTe HapssKeHHO-Ie(hOpMIPOBAHHOTO COCTO-
STHYSI B TOUKAX OKOJIO TPAHULIBI O0JIaCTH.
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Anminoros /I.1. TectyBanns cnpomenoi Moaudikanii npsMoro MeToay rpaHMYHHX eJjie-
MEHTIB

B pobomi 3anpononosano i 0oeedeHo 00 yuceavHoi peanizayii cnpoujery modudikauiro nps-
MO020 MemoOy epaHuMHUX eAeMeHMIe Npu po36 *13y8aHHi naockux 3adau meopii npyacrocmi. Cnpo-
WeHHs 00CA2aEmbCsl 34 PAXYHOK PO3PI3HeHHs poaell 8y3nie | movok Koaoxauii. Ilopiensano pos-
8’A3KU 3a0a4i NPO PO3MLYBAHHS KEAOpamy, OMpumyeari Memooamu epanu4Hux eiemMenmie i
KOMNAEKCHUX NOMeHyianie. 3anponoHo8anuti memoo npayroc binbul cmabinbHO 8 MouKax 0ins
epanuuyi obaracmi.

Karouoei caosa: xomnaexcri nomenyiansu Mycxeniweini, epanuuna 3a0a4a meopii npyjicHocmi,
Memoo0 ePaHUMHUX eAeMeHmie, KOA0Kauis.

Anpilogov D. Testing a simplified modification of the direct boundary element method

A simplified modification of the direct boundary elements method for solving plane elasticity
problems and its numerical implementation are presented in this paper. Simplification is achieved
by distinguishing the roles of nodes and collocation points. Solutions of the problem of stretching
a square, obtained by methods of boundary elements and complex potentials, are compared. The
proposed method works more stable at points near the border area.

Key words: Mouschelishvili complex potentials, boundary elasticity problem, finite element
method, collocation.
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