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AnaHoTausa

Pabora nocssneHa moCTPOEHUIO HOBOT'O KOHETHOTO JIEMEHTA I PACIeTa CPeJHel TOIIN-
HBI 0D0JIOUKYU HA OCHOBE MOM(PUKAIINYI TPEXMEPHOTO M30MAPAMETPUIECKOTO BOCHMUY3JI0BOTO
JJIEMEHTa IIyTEM BBEIEHUS THIOTE3bl MAJIOCTH HAIPAKEHNH 00XKATUSA W MCIIOTb30BAHUS TEX-
HUKW TOHUXKEHUS TOPSAIKA AIMTPOKCUMAIIUH, TIPU 3TOM MCIIOJIB30BAaH METO/I TBONHON aITpoK-
CUMAITAN TI0 TOYKAM CYMepPCXOauMocTu. Ha ducieHHBIX MpuMepax TMokasaHa 3(H¢GeKTUBHOCTH
JAHHOTO TOAXOA.

KaroueBrbie cyioBa: 0607109€9HBIN KOHEIHBIN 37IEMEHT, yupyrue aedhOpMaltum, MeTpude-
CKHIl TEH30D, METOJ ABOMHOM alIPOKCUMAIAN, TUIIOTE3a MAJIOCTH HAIIPSKEHUN 00:KaTHA.

BBenenue

[Mens mHacTogmei paboThl — pa3paboTKa TAKON METOANKN MOANMUKAIINN TPEXMEPHO-
0 U30MapaMeTPUYECKOr0 BOCbMUY3JI0BOT0 KoneuHoro sjiementa (K9) crrommuoii cpepr,
9TOOBI OBLIO BO3MOYKHO MOJIEIMPOBAHUE 000I0UEK CPETHEH TOJIIUHBI TIPU OHOCTIONHOMN
ANMPOKCUMAIAN TI0 TOJIIIHE.

O6bBIYHO TOAOOHBIE STIEMEHTHI CTPOATCS ¢ UCIOIB30BAHUEM CTereHeil cBo6oIbI, Orpe-
JIeJIEHHBIX HA CPEIUHHON MOBEPXHOCTH M BKJIIOYAIONIMX YIJIbI TOBOPOTA HOPMAJIBLHOTO
BosokHa. O630p rakux K3 mpexcraenen B paborax [1-3]. Kak npaeuio, K9 ¢ yrio-
BBIMU CTEIeHSIMU CBOOOIBI JEMOHCTPUPYIOT XOPOIITYI0 TOYHOCTb U BeChMa, 3D hEKTUBHBI
B pacuerax 000j09eK MaJioi u cpemueil TonmuHa. OMHAKO WX WCIOJIH30BAHNE BECHMA
3aTPYAHUTENBHO MPU MOMIEJUPOBAHUY COMPAKEHNH 00D0J0YEK C MACCUBHBIMU TEJIaMH,
TaK KaK HEOOXOIMMO BBIPAXKATH Y3JIOBBIE [TEPEMEIIEHN TPEXMEPHBIX JIEMEHTOB dYepe3
YIJIBL TIOBOPOTa, 000 109ednbix K. [loaroMy mosydnin pacupocTpaHeHue CliennaTbHbIE
3JIeMEHTHI 000JIOUEK, KOTOPBIE UMEIOT B KAYECTBE Y3JI0BBIX CTermeHeil cBOOOIBI TiepeMe-
[IIEeHUsT Y3JI0B, PACIIOJJIOKEHHBIX HA JINIIEBBIX MOBEPXHOCTSX. DaKTUIeCKH pedb UIeT O
MojeTi 060JI0YKY CpeiHell TOMUHBL ¢ yaeToM obkatus. [Ipumepst mogobubrx K9 u ux
UCIIOB30BaHUS OlUCaHbl B paborax [3—12]. OrmernM, 910 uueiino 61u3Kue nocTpoeHus
nupeyioxkenbl B paborax [4, 5, 8]. OuucanHag MeTOAMKA YACTUYHO MCIOJIB30BAJIACH B
paborax [6, 7].

OcHoBHBIe 3Tanbl TIOCTpoeHus mpeanaraemMoro K9 cocrost B ciaemyromem. Dpar-
MEHT 0DOJIOUKHY TPEICTABISETCs KaK TPeXMepHoe Tej10. BBOIATCs n30mapaMerpudecKue
[OJTMTMHEHHbIE ATTPOKCUMAIIAYA TeOMETPUN U HEM3BECTHBIX KOMIIOHEHT EPEeMEeNnIeHui.
Y3710BbIe TOYKH PACIOJIAralOTCd B BEPIIUHAX BBIAEJIEHHOTO napaJsuiesenunesa. Vcmoms-
30BAHME ATIITPOKCUMAIIUY MTEPEMEIEeHN 10 TOJIIINHE SKBUBAJIEHTHO BBEICHUIO KUHEMA-
TUYECKOU TUIOTE3bI 00 WX JIMHEHHOM paCHIpeIeleHnr 110 TOJIIIHHE C yIeTOM O0XKATHUs
0000UKH.

Bapuanusa norennuanbuoil sneprun pedopmaiiuu (pabora BHYTPEHHUX HAPAZKe-
HU HA BO3MOXKHBIX JedopManusax) BbIUYUCAAETC YUCIEHHO 110 KBaApaTypHOii dhbopmy-
ae Taycca—Jlexkanapa (aBa y3ia 100 KaxKJI0My KOODAWHATHOMY HANDPABJIEHUIO — BCETO
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Puc. 1

2 X 2 x 2 = 8 kBajparypHbIX y3i08 Ha K9). B kax10M KBaIpaTypHOM y3Jji€ BBOAUT-
csI CTaTHYeCcKast TUTIOTE3a, OOBITHO UCIOIb3yeMas 11 000I0YeK CpeIHe TOMINHBL, 00
OTCYTCTBHH BJIMSIHHUS MOMEPEIHOrO HANPSKeHWsT HA MeMOpaHHble, n3ruOHbe u j1edop-
MAaI|H TMOMepevHoro capura. PakTUYIecK 3a/1a49a TOMEePeIHOr0 00KATHS OTIE/ITeTCST OT
KJIACCUYECKO 3a/1ai TeOpUn 0D0JIOUEK C yIeTOM TOTIePeIHOro CABUTA.

[naBHBI HCTOYHUK OMMOOK, BOSHUKAIOIIUX TIPH UCIOIb30BaHuN TIO100HBIX K, KO-
TOpbIE JIETAIOT UX TMPAKTHIECKU HEMPUTOAHBIMU, — MOSBJICHUE <«JIOXKHBIX» Jgedopma-
il morepevHoro casura. B macrosimeil pabore mpeanoiaraeTcs HCoab30BAHUE METOIA
JIBOIHOI amnmpoKCHMAIMN O TOYKaM cynepexoaumoctu [1, 2].

1. TIloctpoenne Tpexmepuoro K2 o060/109ku cpeaHeill TOJITMHBI

Pacemorpum BochMuy3mmoBoit TpexmMepnbiit K9, nzobpaxkennsrii Ha puc. 1. Kpuso-
nunetinag Jlarpamxkesa cucrema KoopauHat £, 2, {3 CTAHOBHUTCH MPAMOJIMHENRHO, HO
B 00IIEM CITydae — HEOPTOTOHAJIBHOM.

Beesem B paccMoTpenre painyc-BeKTOP MPOU3BOJIBHON MaTepraIbHON TOUYKH B BHJIE

R = Xi(€17§27§3> €;.

Hng npoekmuit X' COOTBETCTBYIOIINE AMMTPOKCUMAIUY 3AMUINEM B BHJIE

8
X €%,6%) = Xi Ni(€1,62,3),

t=1

r7e MOJIUInHeHbIe (DYHKIUU (DOPMBI ONPEIEISIIOTCS 110 (DOpMYyIaM

Nu(6r, &) = 51+ 66 (1+£€) (1 +66),

&L, €2 & - nokambHbIe KOODIMHATEI Y3708, Takue 9To & = +1 B 3aBECHMOCTH OT

HoMepa y3aa (cM. puc. 1).
CootHOImEHHE _
oX"

Rk = a—fkei

i
= Rj.e;

ompeesieT KOBAPUAHTHBIN Oa3mc

| N, 1 -
R;:z;xgwj = gngsf (1+&¢€) A+&rem),
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rjie Homepa k, [, m yIOBIETBOPAIOT CJIEIYIONIUM YCIOBUSIM:
k,l,m=1,2,3; k#Il#mF#k.
Comnpsizkennbiit 6a3uc R" Bbramcaserca cornacuo dopmymam

k
1 |
b O L crmR, (R, = RN,

= -e; =
X' 2V/G

rne € ¥mn _ cuvposter Jleen — Yernra. Suavenne vG = Ry - [Ra2 x R3] 3amaer sennunny
s7eMeHTapHOro obbema dV . KOMIOHEHTHI METPUYECKOTO TEH30PA B PA3IMIHBIX 0A3UCAX
BBIUUCJISIIOTCS 110 (DOpMYyIaM

oxXmoxm

GY=RR =) oo =Y RMRI™,

m m
G’ij = Z GmnR:nRgL'
m,n
BekTop nepemertiennit
u=um (51752755) €m
AMMPOKCUMHUPYETCS CJIEIYIOMIM 00pa30M:

8
Ui (51,52,53) _ ZU: N, (§17§2,€3) )
r=1
I'pagmeHTH KOMIIOHEHT TIEPEMEIIEHNH MPEICTABICHBI B BHIE
*. 0N,
Ui=eny U;”WZ.

r=1

KosapuaHTHBIE KOMIOHEHTHI T€H30pa OECKOHEYHO MAJBIX JedopManmii onpeess-
FOTCsI CJIEIYIOITAM 00Pa30M:

; , ,
1 1 ou™ axm 9xm oum
gij_E(Ui-Rj-i-Ri'Uj)_EZ(agi €7 i og 8@')

m=1

3 8
ON, ON;
mxm X - —. (1
7”221 TtZ:1 (UT t +Ut T ) aé-l aé-] ( )

| =

Kparko onwumiem mporecc mocTpoenusi MaTPHUIBI KeCcTKocTu. IIpumem B KadecTse
6a30BOr0 BapUAIMOHHOE yPABHEHUE

So

rae V — dpusudeckuii 06beM, OrpaHudeH bl TOBepXHOCThI0 S = S“U ST, S“NS7 =),
f — BeKTOp 3aJaHHBIX BHEIHUX OOBEMHBIX CHJI, t, — BEKTOD 3aJaHHBIX HANPSKEHUH Ha,
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YACTH TIOBEPXHOCTH S, HA KOTOPOU ONpEeIe/IeHbl CUIOBbIE TPDAHUYHBIE YCJIOBUS. KuHe-
MaTHIECKHE yCIIOBHA Ha 9aCTHU Su IIOBEPXHOCTHU S BBIIIOJIHAIOTCA 3a CHET CIIEIIUaJIbHBIM
00pa30M OIMpeIETEHHBIX ATITPOKCHMAIIHIA.

BBQ,HGM CI/ICTGM/Q/v KBaﬂpaTyprIX y3J10B, KOTOPbIE B JIOKAJILHOM CuUCTeMe KOOpJAuHAT
obo3Ha MM Tepe3 &L 2 f » & ¥ COOTBETCTBYIONIMi BECOBON MHOKHITEL Wy . Ecam npe-
II0JIaraeTcd HCIOJb30BaHHUE yHOMHHyTO{I BBIIIIE BOCBMU TOYEYHOI d)OpMyJH)I Fayccaf
\/57

Jlasee nHTErpasI B IEBOH YaCTH ypaBHEHNsT BUPTYATbHBIX PAOOT 3aMEHIETCsT KOHEU-
HOI CyMMOii, TO eCTb

/aijasij v = /// 0'10eiVG At AP de = o™ 0emn VG,
Vv f

Jexannpa, o f=1,2,...,8; £ =+ wp =1

rie & =&}
Ecan Brectn 0obo3naueHme

B3 og o5 og 0

8
1 m aNraNt aNtaNT
b= (e e o )

t=1
TO KOMIIOHEHTBI AePOPMAIINA MOYKHO 3aMNCATDH B BUJIE
8 3
_ m r,m
Eij = E E :Ur E”’ : (3)
r=1m=1

Ucnonways 3akon ['yka u yauThIBas, 9TO B KPUBOJUHEHHOM Ha3HUCE POJIb € THHUIHOTO
TEH30pa UI'PAeT METPUYECKUil TEH30D, UMeeM:

o =2uey; + AGY I, (4)
r7e TePBbIi MHBAPUAHT TeH30pa AeOpMAINH UMEET BHUI:
Lie = G™eypy.
Orcroma moaydaeM KJIacCHIecKoe ypaBHEHMe
0 = (2uG" G + MG G™) e .

Paccmorpum nomsIHTErpaIbHOE BRIDAXKEHHUE JIEBON 9aCTH ypPABHEHUS BUPTYAJIbHBIX
pabor
o0eij = (ZMG””G]" + AGY Gm") Emn0Eij. (5)

Hcnonb3ys NpuBeIEHHOE BbIIIE TpeacTaBiacHne (5), moaydum

5W:0ij5€ij: Z Z Uk(SUl TmEvsnln

k,=1rs5=1
X (2uGMGIT HNGTGMM VG = Y Y UF D oUL,
k,J=1r,s=1

)

e D;,ls _ ( szGjn + )\G”Gm”) Er mEél a.

mn
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CyMMupyst 3HA9EHUST BEJTUTNH D;; , BBIYHCJIEHHBIX B CHCTEME KBaJPATYPHBIX TOUEK
53}, 1osiy4aeM OJIOKH COOTBETCTBYIOIIEH MATPHIIBI JKECTKOCTH TPEXMEPHOI'O BOCHMHY3-
sosoro K9 nuneiinoit 3a/a4u Teopun yrpyrocTH.

Paccmorpum crmocob yuera MasocTu HANpsizKeHu 00KaThs. 3aruiiem 3Ty THIOTe3Y
B BI/JIe PABEHCTBA

[Moacrasum B ypasHenue (6) BbIpaskeHHss KOMIOHEHT TeH30pa HaNpszKeHuit o'/
= G*GI" oy, B BUAE (4) M TOTYIRIM

033 = 2p1€33 + AG33l1c =
= 2uess + AG's3 (GijEij + 2Gi3€i3 + Gdsé&;) =0, (7)
rae i, j = 1,2. Beipasum u3 ypasuenus (7) nedopmanuio obKaTtusa £33 :

AGi3s

24+ AG33G33 (GVeij +2G7ess) - (8)

€33 =
Tenepn npeobpazyem COOTHOIIEHUsT YIIPYTOCTH JJIsi KOBAPUAHTHBIX KOMITOHEHT Ha-
IpsPKEeHUH OTACABHO J1d HalpaAXKeHnit 0,5, 4, j = 1,2, XapaKTepusyoomnx MeMOpaHHoe
1 M3rnOHOe HATPAXKEHHOE COCTOSAHUS, U 043, ONUCHIBAIOIINX HANPAZKEHUS [OMEPEIHOTO
CIBUTA.
U3 (4) ¢ yuerom (8) monaygaem:

ij = 2ueij + AGij (G emn + 2G ™ e 3 + GPPeg3) =
=2uei; + )‘Gij (/J*Gmngmn + 2/J*G(m35m3) s

03 = 2‘Ll,€i3 + A\Gi3 (/L*Gm"é‘mn + 2,LL*Gm3€m3) R

AG33G33
5 T ~~ a3
Tak kak B paccmarpuBaemoM KD dburypupyior y3/10Bbie cTernern cBoOOIbI HA JIUTe-
BBIX [MOBEPXHOCTSX, TO (DAKTUIECKN B KNHEMATHKE YUUTHIBAIOTCS BO3MOXKHBIE O0XKATHUSI
06osi0uKK (u3MeneHue ee TOMIMHBL). CleI0BaTE/IbHO, B PACUETHYIO CXEMY He0O0XOmu-
MO BBECTH YIPOINEHHBIH 3aKOH YIIPYTOCTH, CBA3BIBAIONINI HATIPSIYKEeHNe 00KaThs 033 C
nedopmarmeit ookaTus €33. Jag 3TOro BBEAEM CIIEAyIOIee COOTHOIIEHHE

roe pu* =1 n=172.

033 = E3e33,
rae E3 — MOmysb YKeCTKOCTH Ha obxkartme. B gacTHOCTH, MOKHO TPUHATEL, 9TO

B, — pBA+20)
At p

SBanwmiem B o01meM Bue 3akoH ['yka:

3
045 = E Dz‘jmn&nm i,j=1,3

m,n=1

rJie KOMIIOHEHTBI TEH30pa YIPYTOCTH MOJIYyYEHbI HA OCHOBE ITPUBEJIEHHBIX BBIIIE PACCY K-
TeHUIl:
5
Daﬁ’yé = 2M5a7566 + )\Gaﬁu*G’y )
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* )
Da3’yé - D3a’yé - )\GOL?)/'[/ G )
* 3
Da3v3 = D3a~/3 = Da33w = D3a3w = 2N5a'y + )\GaSN G ’
D335 = D533 = D333 = D3343 = 0,
D3333 = s,
roe «, 3, v, 6 =1,2.
11 KOHTpaBapPUAHTHBIX KOMIIOHEHT HAPAXKEHUH IOy INM:
ki ki ~lj ki 15
ot =G 1G]0'ij =G ZG]DijmnEmn-
Matpura KecTKOCTH MPU 3TOM CODUPALTCS CIAEAYIOMUM 00pa3oM:
T,C __ Y01 (IpJ . r,a 1c,b
D, = G” G" Dijmn £y, EG)V G,

rne r,c=1,8; a, b, 4, 5, m,n, o, p=1,3.

Teopernaeckne UCCACOOBAHNS U OINBIT IPUMEHEHNA TOD0OHBIX K ¢cBHIeTe nCTByIOT
0 XOPOIIEM BIMAHUA HA TOYHOCTH PE3YJIbTATOB MOHMKCHUA AIMIPOKCHMANUA medopma-
uit mornepevHoro cagura g3 [1, 2|. OnmrmeM TeXHUKY BBEIEHHUs TIOHMIKEHUs TIOPSITKA
anmpokcnmanmii [1, 2].

Paccvorpum nedopmarmio e13. U3 (1)—(3) nmeem:

1
E;’;” — m

< (1+&¢") 1+&€) + 66 (1+&¢") (1+6¢%) (1+€¢%) (1 +€?§3)]

xXp[ehed (1+€2¢2) (1+ €367 x

[MepBag peayKimst AMIPOKCUMAIMNA COCTOUT B MCKJIIOYEHUN TIEPEMEHHOCTH TOM Jie-
dopMaIHu O TOJIINHE:

T, m ]‘
Eyy" = —2

= X ehe (L+ €2 (L+ele) (L+g2eh) +

+elel (1+€16h) (1+€2¢%) (1+ %)

Bropas peayKIms HAIPABIEHA HA HCK/IIOYEHHE IePEMEHHOCTH ITOH medpOopMannn
B0 KOOpAMHAT &

L

E" = 128

XL+ (6 +62) €2+ €267 (60)°] (ehed + €36)).

Tperbsa MoanduKaIMsa COCTONT B HAXOXKICHUN ITOH medopMaInm B BUIE TUHEHHOMN
annpokcuManun 1o €2 mo aByM Toukam, coorsercryiomuM 2 = £1. Iocie Hecaox-
HBIX [IpeoOpa30BaHUi Oy YnM:

B = X1 (14 £6) + (& +6) &) (66 + &)

Ilo ananmoruu MoXKeM 3aluCcaTb

B = X (L 66) + (6 +6) € (€6 + ).
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Puc. 2
Tabu. 1
Cerka Cerka Cerka Cerka
Wr 2% 2 3x3 4 x4 5X5

WKJ'I WMO,T_I WKJ'I WMO,T_I WKJ'I WMO,:[ WKJ'I WMO,:[
0.68796 | 0.0046 | 0.661834 | 0.00972 | 0.677329 | 0.01669 | 0.683437 | 0.025391 | 0.68631
0.61152 | 0.0042 | 0.5297 0.009 0.5743 | 0.0154 | 0.5909 0.0233 | 0.5987

eSIES)

2. TecrtoBble 3ajjaun

B macrosmemM pasmene paccMaTpUBAIOTCA HPAMEPBI YMCICHHON peau3alluy pere-
HEA JUHEHHBIX 33039, PacCMOTPEHDI IB€ TECTOBBIE 3a0a49U [ anpo0alii METOINKH,
MPEJCTABICHHON B MPEnbIIyIneM pas3fiese, MPUBOAUTCS CPABHEHUE C M3BECTHBIMH pPe-
syapraramu [1, 2, 13].

Bamgaua 1. Paccmarpusaerca npouecc pedopMupoBanus MIacTUHBL (CM. puc. 2)

. 2 .

noJ JeficTBreM paBHOMepHOro namieHnss ¢ = 1 k['/cM™ wim cocpemnoTovueHHON CH-
aet ' = 2000 xI', npunoxennoit B nieaTpe miactunbl. [lycTh miacTuHa KBaJIpaTHAA
co croporoii @ = 100 cm u Tommumuoit h = 1 cM, CO ClEAYIONTUMH MEXAHUYIECKIMU

cpoiictBavm: B = 2 - 10° kI'/em? | koadbdumment Iyaccona pu = 0.3. Ilnactura mveet
JKECTKOE 3allleMJIIeHNe 110 BCeM GOKOBBIM I'paHsiM. B cuiry cuMMerpun Gblia paccMoTpeHa
YeTBEPTH TJIACTHHBI, HCIOIB30BAJINCH PA3JIHUHBIE KOHEUHO-3JIEMEHTHBIE CeTKH. Pe3yiih-
TATHI PENIeHN JAHHON 3a7a49u IpuBeAeHbl B Tabi. 1, e Wp — MakcuManbHbIi Iporut
ITACTHHBIL (CM), HOMTYYeHHbIH 13 TPUOIMKEHHOrO perienns [13].

3amaua 2. /ledopmupoBanue mof geficTBueM COOCTBEHHOTO BECA IIIUHIPUICCKON
naseau (CM. puc. 3), MAPHUPHO ONEPTOil 0 KPUBOJUHEHHBIM IPAHUIIAM U CBOOOTHBIMU
MPSAMOJIMHEHHBIMU IPAHIMHU CO CaeayomuMu napamerpamu: L = 1524 cm; R = 762 cwm;
h = 7.62 cm (rommuna nanemun); E = 2.1-10% kT'/em?; g = 0; vh = 0.044 x['/cm?
(yaenbHbIil BEC).

B cuny manmmums nByX miIOCKOCTel cuMMeTpuu ObLIa PACCMOTPEHA JIUITh Y€TBEPTH
IUJTMHIPUTIECKON TMaHesn, WCIOJIh30BAINCH PA3JINTHbIE KOHEYHO-3JIEMEHTHBIE CETKH.
CKOpOCTh CXOAMMOCTH PenieHust 9T 3aauu, TOJIyUeHHasT MyTeM MCTOIb30BAHUS 10-
CTPOEHHOI'O HACTOSIIIEr0 KOHEYHOTO 3JIEMEHTA, B CPABHEHUSX C TEOPETUUECKUM perie-
HUEM U PeleHreM OOBIYHBIM KJIACCHIECKUM TPEXMEPHBIM H30MAaPaMETPUYEeCKUM BOChH-
MHY3J0BBIM 3JEMEHTOM IpejacraBiena B T1abin. 2, rme Wp — makcumManabHbINH nporud
[AJIMHAPUIECKOH TTaHean (CM), MOJy9IeHHbI 13 npubinrkeHHOTo permenus [1, 2.
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L
)
{
II
I
B 1 40°
Puc. 3
Tabu. 2
Cerka Cetka Cetrka Cerka Cetrka
Wr 4 x4 5XH 10 x 10 13 x 13 20 x 20

WKJ'I WMO,:[ WKJ’] WMO,:[ WKJ’] WMO,T_I WKJ’] WMO,T_I WKJ'I WMO,:[
9.2410.5758 | 8.5715 | 0.7215 | 8.6834 | 1.4159 | 8.9584 | 1.8847 | 9.0108 | 3.0776 | 9.0595

3akJiroueHue

[Ipennoxkennast B HACTOSIINEH padoOTe METOANKA MOTU(PUKAIINHA TPEXMEPHOTO BOCHM-
y3J10BOr0 u3onapaMerpudeckoro K9 teopun ynpyrocTu mo3BojsieT Moy IuTh CIeaib-
HBIH K9, mpu oMoy KOTOpOro BO3MOYKHO PACCUUTHIBATE 000JOYKN CPETHEH TOTIITHDBI
C MCIIOIb30BAHKEM OIHOCJIONRHOM alllpOKCUMAIUH 110 TouHe. IIpuBeieHHbIe Y1 CIOBbIE
[pUMEpPBI JIEMOHCTPUPYIOT CYLIECTBEHHOE YJIy4YIleHHe TOYHOCTU II0 CPABHEHUIO C TPa-
JUIUOHHBIM KD TpexMmepHOR Teopun ynpyrocru.

Summary

A.I. Golovanov, M.K. Sagdatullin. Three-dimensional Finite Element for Analysis of Thin-
shell Constructions.

The article regards the construction of a new finite element for calculating the middle
thickness of shells on the basis of a modification of three-dimensional isoparametric 8-node
element through introduction of a hypothesis of infinitesimality of compression strains and
usage of the technique of approximation order reduction. The method of double approximations
on superconvergence points has been applied. Effectiveness of the given approach is shown on
numerical examples.

Key words: shell finite element, elastic strains, metric tensor, method of double
approximation, hypothesis of infinitesimality of compression strains.
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