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KUECTECAIMEINA FOIECTFA K H VKA

SEenaw KR TEEETM-aaoi eav i  Igonaao
IS/ OEHHa0 YHEG ISR, Eojescpy 00 Raowsiossy
Jewy/1l uEA 1981 Mmoo 60 Jyer oA oA

K awv mogaeA B Iqape Tgoy B ;e (Eooaa Naoe
aorar v lNpsh-aa B Taoy B Heoioue= A |
Gsamuoawmw AllTanwceg®) e vk raoyyv B laone
HA YHEIVTIET FAVBAE3CGE O e e ECIaCIERHHONETIRGE:
Teaaodays/sbier KogEe aowB 1948 gy

B -eyH-ea M e aimaa-ad [ H-O0B I a4
A8 C Kleii |EEEmaaoi Neani Igonaao riasHVER

amnera B1946-1954 1. OH @0 G BRIV 3G
QTR T CIMM M QEEET eV Kegy) B1954 . @an
VERH QT KEghI B 1960 1. ew/ o I p oA o e
e FEve ojeara C1959 1. o+ [EGoceT SNk K
Jegpn/ eI a1 Neand 2Aaia KRGO [y O EPia
UM aCioI8-B1952 11 mclis9 r ek axRkapphvito
NETRETA K HRVK

Mooh ek LeviicA o) O/ KB KK OV T
AT orEae s Bojaeoum n EEmmeaai eane
neamne arakoi s, FEPMITDAGCII M [TECITHHOCT]
MTECITH NGB8 PV OTMas-aoyEaaer a|se
MO BALIEN NEFETNE€ V NEIETNHEIOI CalCme CIoTT  HA
B.COIO FRHHON\ITB-€ U VSIS TO vBoiauo Kpese v
TOME [F006| CIyEI0S FEWGEHE 0, DACGEITIEM
K era KKIMEBIO GEPIAT HOBE FRYHHHE B3/ 1516

Ko B aessqaoiee CJTROoceaM FHavwEH rigsii 36
TOOU VEHVK M0 TEEmMaaai neane aoarxaen Y
mblyeﬁwn}:ﬁﬂm‘ﬂpmmm&u})ymﬂm
neamne cTal oM ¥ T BSSIFGCIRA U NETRRVETN 6=
KO4 cancme  FHavGaHbe NBvov B aessaoee crote
am o K aege Lk aosaeddi o &Epv oaas-ao vt
FEEeA crpaae-e4siw B T P ITECTTH oo -a< Ve
Mool Ageawei HFHeyK

Mo JeEvK remo{EiFo BCYE1/eHAM B TR Hav+
HEK LIS HaD B lcmye rnpioev neavin A CCPNc
WY NEFEAEIVHA U INeani A RnDiaraoi A Byppeiaon
oo vEgere >Xaaaaov roviesmnaeson nomyie e



Ty G BhK eV v B Bmiaes, >eraaaon©ex

HASCON\HEFOIEE [ao/1 eenelon e
VK EBOBET NTOYWIDEREM B B @i

KO-EBE TOEBHWL a0 CAalRV - FBA- OO bBE Tal 1

ot OH JeH B EEOE-EK U BTN OUK HRFHEKS
N NEIIREVK FOMOA [0, a0 praEOBEVIrmE«ao B
Taoy “EEHE EEO@EHE JEIHE LIob o Nea e

Bagg> yonswviid B8via aaeasans lgonaaa ioa
neanas rEEared B v Creraon (oce Tan,prasycr
BEM I Jenaz:aumeo 10 e nsiaK OasSPia i

VK IuE B HFRS/ YBe-a-Hbii [FEaam 1 VIS
AAVTBAV-A B G0ECTIN DM MNEBK DA TECTAEIK [
qmamultﬁemmveramgy&uocmowﬁ
HEVYCIOAVECT ITECIH U CIEPKE1 B W DAT TECTAE3OA
cieov O+ o \arEs-eiA Kpa-a maeK IimrecmH Ha gy
N VW PDAT TECTIN- 83K AB0D.a i1 1 NEE O 1 MEX, [ERie-A
VK EFEBaW B vKsBFeici B Haei a@|ae G VB
nogas maa-aei /1B =M ITECIH NMdD0-aK TakkeaK
MuoHA P 1o e A Wi (EoBIEl - 481) rpop KV e
mMa ;A g, 1950-1970 Moo HEVIM B ClauesX ' (@6
Mo P ITECIH ND0-8< BfOHaeHHEK B Tepy Iargy g,
1950-1968 rT", Y4 == Tgonya< e, 253, 1970, 26-37 v
"K Anesmreno rnaomp Ky aumna, YA =1 Tagonak g,
281, 1971, 3-6, TOHASKMI§MIE COIAEEBVERIEG] He /v

B OOV e [BEEEIVESEICH HFAHEA /ST B OO0
Kavia araognes /asmmrene

B v v ET | Fe B0 aH V Ef-oNeInaee 1
FAH-OTOWHIHE CIAaH] aiasue B34 | AETS Fodas+
Ly

B raoenes /asmrene -a-aa ST soob N auna
OEEIEEET LIITHA /T BT  FOKDE NOKO [EREVIE HA
T IpuTH ) roaeere rpHuyranaovral oI a K
[FRIE- M0 FRH O TAEB-aO MK EHA ITECTAEIYK KOG
TIPS 2) sama el s rioOpH W TIaGaa ITee
THNCOOEK 3) OMas-Ce NEEKTQEHe I aa-anec
o/ FEpAG- M

Taen HrEamMMaAA sBYEIG BRBHA VA UB-01 IO HY/
M1 O TAEB-O/ NSRRI, A BM-EI FHEDAGHEK KOG
TP (TEEEe HFHEEB aeH1E IAa- Ao [EBHHE MEXID, |
FReA S Ad-avi BIcEd IpIma B o), a|ase e
T &M OTMEB-ao B e (G Iy 1)L
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Koe TaqQ e O o e EHe o eV =S
ERHHEK B M IVK A BX Tak Hapae B[493 ragerbl
TOHE [BIEHA SR N B-aO0 [EB-0RTA [BECEHYIOVED
IFYEK M CAaIGVETHYIEK HDATEK ITECTH FAIME8-HK M0
B-eraew ropy Ganea e gy, B @D HRIE b [BC

GCaPEIVGS Ve B (e T ESTEK IPOB M- OTMABIO
w1 Qa0 EReHA SIVK S5 B yEe ROHOYMEAHbK
YoM TaF-ec] roy-aeibe Nelgiaw [aaaRlinm rpes
O WECO K HEEHHV TRV 39 MoeKib) KK MEEsIQ
Neor iy/ase T 1 MW He MOV GF OB HIECH e
FEEESEROM T8

Kawraaan s [bl- 52]; [67 - 59]; [63], wo =o
IAp4.ee NOKO Vi e eev rpHyranaamea B
IO QY-8 S 1O VVIBERG A@E-aivH HaL TO LY FKO-CIDAK
i1 BEowv rosasan, UG TOIv-a aamneae aaeys 1
avB/ TONMoYyELV MK i/ eaK TOLVH Fe uest. QoS
HYE BB/ 1Ia6 | AEAROICH B aoxpe [57].-

B@Eoax[5l , 52] mreecA Ssmamtiias-ao B
EB-OE O HapAGHEK ipTBK ITeCcH B[51)  mEocovanpa ©
EEEIC OO EA ITECm-8. MergyaE] FoRaM M NFEIC G
S0 ITeEcTHHaEom Mg aB [652]  yesrs-ea Teeaoited
MTECI-Aa B ayfe MyaERT OO ROHOMeirrao yaumsH
TECIHHCCT

Mg Hve EES/ 1B | A HAGREK LMW EIVK D0
Ee<KroyaesiBEoe [59]. NoaaEers] 1o B gy-&Ee an
SO HAO MOV ER EVBYOICH NMAEKIB) A FOOgBhK  GvH
e/ QO VEST TOCIOHY) /A0 - TE§E-H)0 TOLHY

FRooDI\58] rMaBue-a cCIEER M0 Iio @b | MHAEH-O
O B A (AU O-EK ERIGHVA C eV a@an-a-vi Ha rgEss=st
EROKE ATbl

BD EeX BB OIa- HK [EiaX MAE-FEIGH NMVHLLT Na<
amral bToTma 1ERCIFHA B T PV O TMas-ao yEFEse
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HA Koe r,auaranaaomral oI ImMmarme aoc1 B ore
IMTVK o 8 v<a v Epayo-H-e NeXIh | T Epv O Tida b
HOOVYVEEEVH B WSOV BT FOORe O/ a4
s B IEEE [EE e a0 . Maaeamee ac
a6 | &PV O TMEH-aO B eVH [FEEap/eERoic B [
=< [63] v [68].

2. JramarepavkK Ka-CIpH L

L& o, Eoor naoh O avia rasue S5sm-anan-awd
LER a0 NEEHH ITECIEIZK FO-CIRDH L

2.1. REopOE@Reve \dphK BTH MO/e086eV BEHK
gsewi U amnov c@aie o e BWaHE V'BFra o [BC
MEOEAReA IMEOMEeavK BJH B TOCEK Tecmax R @&
LA SR OO BRG] NEX>EKEp oK HO B @aoe
[50] =mao@EorpoEme v VM EselIACIBM IMTOoK BJH
BAIO aMTVIN, | ERIFEIC] MeEM Io-eHhK oaee T s Ga
PAEEEICH > AR ETHE [/ IS HATEHEK GO
NERM

larenAa regee SEpypaesK &1 g /acBen Ot
rHAMe3o1 FHap &Y B uTa-as-ac (Qoaa 10 -106
an [EEHY0 gEDY MDEKO SAaeVis I -an-8301 MIETHO
MoosA a0 ML MNeFEpaEa B[61l] n[62] vBreexca o
BIOEe AETVEIDAHEK T FHEIPDAGHK BOHM E5a1aeV
B[61] =mamaecA e -o-e K Seaeiias eV
O WV YAIEVA VCIOAVEL [BC-EIFO1 Cabl BRG]  [E81e
EpaTb | ayaOIERHO4 BR-aCn B@Eaoe [65] maeserc
O BaeHA MeCas e+ S5 MGMypsEa-H MeX, G5
G oakisraetQ

2.2. [Jsranmeadii 1 Jaro e A TECIN- 8K FO-CIDH L
MNaoh 1o BesH 3-8Viiau-bii B4ED, B (EE/me rpowv
IHHEK MEIT B [RIHA [ AN-EIVK S RH ITECMEeK e
Ne B FKO-CIDHIW B @< [54 - 56] , [60B rpeEgpsnca
rHaone Ngxirawm rpomae+ao Nexgp kKanaaaa B[551
[FRIFSICA SRR M 1ET AR HDATOA ITECIMB| IO/ 0Bev H
Ay [LOBON B LI B0 W8OI ITECTMbl B Eooe
69 moapsseIcn Geao-eHed IMECI-E. NEgE 1 KO
MO MFEic1 YOO ITecmraem NGagaMEasa Bork aa
TESK VVIBESEIG [BAee ITECTIA-E3VK LHHVIR

a6 [56] 1[60] rosues ETEER-M0 N vA
TEOH N DO O, /0BeV FIIPAK/ Oas-ao mma



B [60] vBreeci ByyHE (EEEHH HEER Haran e
R TEEHVE ITECTHb) aB[56] aEaa-anea JH
oEEeVH IEAUL | A EaR-Ho41 GO ECiM

Booa< [74], [75] [78.], [79J rpaeserxcA vex, KB

= B[74] , [75] nzauneseca B 1OV 90 Qb Eavéa
el Bope <
Fe HEBAGEBLHE JUPbIB1a I %, 4"~ rao

e rfEEaep) FERCGike OF EFa
B[75] voorenaeca B R YCIOAVELC BOGiVK M
HX oo Baa4A TGaaEer] 10 BOGEEH MEB-80 oy
SHYEIC] F&CIOMVEM
B caxe [83] rmEsicA peSy/ BIalb | 'O Ee =R o
SBOEIVERL [FC-EIRA ITECINHEWK GIoK Gy e+ aian ocioH
HOA BOOD6 | B yrEe [M-am-aaad FarpAaaH

3. OAEB-CE NEEKIERHe 1,0-8an-aaov
rapAam

rooenie @Eooe o M era aGsabl C OMAEE-HV
MEEEKTOAEEHE FPDATK KO-CIDH LA B ay-fe Janealo
o HEapRar [0 ool e BYBe WM HiEaWaa \yrdas-ed
nNo-aEpA [89], e aEpiaasbii P [86], B HOOmXK
A0 [EBVHE MCIAXO3 SR INEIE | UK [B1a4A

rg=o1 oo N avka B 304 A0 Ec sBYFEIG CIaUES
[71] Gapre+renayie B1975 gny), e roenecrpoe
NAL G TIMWERL D08 ERRIGHVA M GETAMETAHHEK FHEID G
KX MEqoasecs] 9o MeEpa] DO MNSEGT \C
Joo |ayreom hYoagaMeEaa.

3.1. JleoraoTreEcmasee rKa-OpHM CiyreHenoroe
TOHON OB Cra1nl975 i FHaMmEEKC IMTUDIEpae
aopanecsO moh amnacrpop Vb e s lorxaoi
A B aaacireX [EooRX [60], [/O] mmaipmsaoicl S
O TAVER W ITECTAE K GIOK U ITECIH C e -8l oo H
O OIS [GoEBe e SRV RIB0IC MNEREV METH-EXK
aavii B70] yviIEEROCA 1 HEAMEIPDAHE OB | Bae
HHA

Baake[72] rmensasyaeicl yAEna CIERH-E MeTO



A Rie VA S O TIVERLM ITECTIAES-O GO C Novibo
NS R NMIEBBK [BHa-Wi SOomie Mery, o B[72) @n
OO ESEH JH (W0 0§ G e sercAa B |73/,
OA FJAaese+oi G

B raov @Eoox [80], [82], [843, [86], [89] maocA
SRV GTIMEB-OO N EEKMEERHFDIECTFON TECTN- 83K GroK
Cyre - aIoN TCIoHO 01V | KK B TOH Cilam|e 18K U
NEIOV MZEHBBK /BHa i Tacaao, 1o MerX,MZEH-BEK
[BHEM IVEIVT K[ES/ I >AAIO B EER0EM C TOHb
M/ CRIEHA KK T UMY HO/B-OV 13K W GIOEM FTPpAG- WM

3.2. KoCIpHOM ITES O IVBa A0 1 TOLKb] [T ew!
OTAEB-OO MK EHA FKO-CIDHLA C ITEsHV VB.a-ae1ev
Toub veoeEabLI B [67], [76”, [77]., [85], [86] wvi[8oU .
S OIVERLIM HE e CBBYK GHOK N KO B E:K ITEE
TH IMgEPIeHK Arana EgaaB ] aaeb B[67] ,
[76] v[77] e MgEB-BK /B3Ha BEaHn vB e arTec
TAEIAO NEIOVER [FEOaIpEIVas B[ 673 1[85].

BEooe[85] raoaseauv rae-a rgaeipresad R
B OoMmMEL FE0H 1Ba e+ BOOb| G SEecC B BIR
K- 4+ K@ - r./E)rv3 > g4 - ressmarye racioH
He MNBaaEeE] Y90 11 B 3V Ay-He N, MIEH LK /134
ey disTeVESET >qannyo TO-HICIE

3.3. OmMwEAA EO0UO0IHA OB a0l Ha
>OE 10 T TINMEB-OO (FOUDIGHA [JUHIEHOI oOgbl K
MO PAOI UV BB GIie raBie-b | [Foo61 [64] v
£69]. OO INaOYT Gl LUV Y PATE uvbiecTHe B[64] 4
NE-FEICA MEO, M HHK [BHa- 1 1 38 VI K2HECTER Bt
oFec eV G ARG U0 M a0y
Le93< GOISECH B 1€ \yamse o mas-aci MpyaaRoaEan
BEIEHCE JH Cane3v FHaprAa K Gk B aaree [69]
GanIPErc yawmse MhyaalRaaa i HFa Gy-ani IanaEsT B0 Mg D |
MoowvEC G

SV oTMAEB-aO [FETUOIEHA /JUHITT B0 OOb|
OFDIECTFATEOINMEIVK GO FHEPAGHK HFHR-EH-H UMY/ 1
@y EoEbLIB[64], [/6], [81] v[87]. Oaamer(Co?
[81]), woO Bayse MgEB-aO/B3aVA Iaa-nio \yYamse
MEgaphyaEaRoEan 0, r=Q- rgagEEmosa
arg\l 7 - HaOH MOV a EgaErbe ado aas-aaor
aakKBITOIEe A recese o SHRY B TOH I
rae vk rocam ([81],[87],[88]), WO M oEmeHK



49.

50.

51.

52.

53.

55.

56.

57.

58.

59.

IFYEX ATEK ITECTIH Ve AR M /&g e
su 1972, Ne3, 13-19.

Meere N e ro-e K Seae B JH RIeVA S5
O [FEO AR W MUK WHHK BJH B TOTKM ITEE
e Y4 =m0 Tgonak ey, 1972, 305, 273-281
(@EBip MM oEs).

Minimum weight design of circular plates with limited
thickness. Int. J. Non-Linear Mech., 1972, 7* N« 4,
353-360.

Application of Pontryagin 3 maximum principle for mini-
mum weight design of rigid-plastic circular plates.
Int.J. Solids and Struct., 1973, 9, LI 5, 615-624.

K opsmgre vo Hes e GUaD-Ooi GETMEIPAHHEK GO
LEK B Qe ROHOMEAHEK VOB ITECIHOCII
V= AR Me<x 1B, T8 1973, 162, 144-150
@B sUere).

. Krpowviet+on/ maevo - a-an-e3ao 1 avauiecr-

KOTECIHE8VK ITECTIH gl Mex, 1974, Neb, 33-
39.

O mranaeaoi aE GaOo-e HKIECTFA TECTEIVIK
rmrecnH Npwn Mex, 1974, U 6, 61-65.

LEIK FO-CIPDH N M,/ S0IBeV FI DA/ Oas-ao
mra Y4 =0 Tgona v, 1974, 342, 303-310.
eaaere rpugranaamra l OTDIma B ek g+
HOCIY] YCIOAVECTIN U KO ERHW THCACI K FKOCF
pHLA Neana Ngoogg ca g vH aaag 1974,

Ne6, 126-141.

K omas-on/ ek oIeECTFAN TECTA- 8K (GAD0
La< FRIHA CY-EIOV BVFHA MNEEESSEROVK ar1 Mex
[Eagoep S roopyia M., 1975, 243-250.

baveaeaeve ruranaomra l O pIma agAd oTaas-o
1O NEEEKVEIEHVH LMW EUK D O-EK VB IECTIO
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61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

MECAE3ao Nasepvaa dXaev vex Lagwp gEn,
M., 1975, 340-349.

. 0 Bv W dQEEEHH HEEA HFHA-aun-aa4i1 lJTO ITEG

wH Y4 = Tgonak ey, 1975, 374, 273-279.

0 rame aETMEIHEK T FapPpAGHEK BCHAM /B
revev YA =0 Tgonak e, 1975, 374, 280-292
@B KGo-erg 2CGx0).

FHaaea uoa o nEisee raneve 5 mecns
LEIVK ITEOH N O-ER. V= ACETR Mex 189,
T8y 1975, Nel, 172-173 (@Esip KGoo-e1o).

Podstany teorii sterowania optymalnego oraz jej zasto-

sowania w mechanice cial odkszta-fccalnych. Warszawa,

PAN, 1976.

OTMEB-CE MK EHE FIPATK GIOK C /OO b
HAWWM OO B gy-8e - aaneaao HapAaai YA
= Tgovak 1, 1977, 430, M32-143.

rapomsae [F38-e Wi /B GEAEIDAHHEK 1
M BOHWK /- anesvK /msevax 'pwa vexx, 1977,
Ne2, 3-8 (@=EBrICkKooor ATaws).

Optimal design of plastic structures under impulsive

and dynamic pressure loading. Int.J. Solids and Struct.,

1977, 13» Ns 7, 657-674 (with Z.Mroz).

OTMaB-Ce NEEKEEEHE FO-CIDHL M M/ GOV
rapraam Me< rowmgass 1977, Ne6, 1021-1028 (@
aBip SMoy.

G | N\ERRETNE3-O1 TPV OTREH-O VT EBavH
Vo MY, Tgory, 1978 @@EBrp s beren).

Optimal design of beams with minimum compliance. Int.J.

Non-Linear Mech., 1978, 13, N? 1, 33-42.

Optimal design of impulsively loaded plastic beams for
asymmetric mode motions. Int.J. Solids and Struct.,
4978, 14, N2 10, 841-850 (with Z.Mroz).

GO OTAVERLIDIECTFAN TECTN- 8K (D O-a< EFRIGHHA I
ranesvKk Hapaax e AR Me< 1Tsgn e
J8 1978, Ne2, 136-144.

OTMaB-Ce MK EERHE IECTFON TECTIHEIK GIaKk g,
[OBeNanaevK FHaIPAK YA =1 Tgona
Ve, 1979, 487, 16-28.

JOoOorere Karaneroi e OIMELWDIECTFOITEG
TeavK Gk B rpowia+on rnoaraae Y4 =1
Taona< 1, 1979, 487, 37-39 (@EBip 2CxaaB).
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74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

85.

86.

The method of quasimodal form solutions for the dynamic
response of rigid-plastic structures. Mech.Res.Com-
mun., 1979, 6, N?3, 135-140.

On the dynamic response of rigid-plastic beams. J.Struct.
Mech., 1980, 8, N? 3, 227-235.

Application of the control theory for optimal design of
non-elastic beams under dynamic loading. Proc. IUTAM
Symp. on Struct.Control, Waterloo, 1979« North-Hol-
land Publish. Comp., 1980, 447-457.

OTMaL-Ce IEEKIAERHE FEMeA0 BBK KOH K
mscoH M uiay s o FEEpAaa-w "Tp. X1l Bacscrah
mn EpMmduooekmiTecit’, e 1980, 1111,
5-10.

Optimal design of rigid-plastic simply supported beams
under impulsive loading. Int.J.Solids and Struct.,
1981 (in print).

On optimal design® of rigid-plastic beams with additional
supports in the case of impulsive loading. Int.J.Non-
Linear Mech., 1981 , 16, No.1, 19 - 26.

Optimal design of rigid-plastic simply supported beams
under dynamic pressure loading. Int.J.Solids and
"Struct, (in print).

AEOEIBAERHH [BC-E A-an-83ao TEHVAR o
MO E3VK Gk ayrae- - el i H-ON BCOBI Hee
ToOlWA G AP 12-23 (@@Esigp MEGCT).

rHapaain V== AAGER Mex 1TBg, Toa @B re-aa).

OTMaL-Ce MK EEH e OIECTFA TECIM- 8K Gk re
a1 BOOb | /e 0Be0anatoi FHapaa
Thweobe r@moews | NEDHECI U riTeciHooh, Tgos
HM (B ream)

OTMaB-Ce NEEEKTEEHE FeTPATK KOOI 1 Ot
HRANWeEIK EROBsaK (O3. a1 vex B re
e,



87. Opmaele oTMaaEaH-aoO NooIavHA P JHIECIFOITEC
TAEION G B ayEe My a0 HFHapRaAa Y4
== Tgonak yHia (B rea-am).

88. (b HyamMm OTAEB-CCIM GHOK C O HWIF BHEWM OOgR
M MM -aneavK FHapaax Yd =m0 Tgona< y+
aE ream)

ABIOMNVBARHHN PG ET [HMAEERQO
VBTEAMECTFA TECTAEI/K BOK CTSTEHAO
MCICHO BCOB

KavknMooT
Taon/aUA TS OTE HH YHVEVTIET

Rocer roaopiii Ha aran ee HaIpavI sBYeiG B
HECIOL® A U101 VB Bk eivK Mo &V a0
MDA TEI0 Toa Favirapaa/aaamoro Bara,,
TO MNb I MOIEV TR €602 b VT DATAM GOCTERWI NEIER L, &
HAM GO EEM VM K M VDIECTFA TECTAE3- a0 Nargpaa.
M mERTEEaR- Gro-HK FKO-OIPH KN 800 e Ao
G ayrer aia CCioH-O BOOAOM (Ie+0arA lTHORB e
HA TaK e I OpRH W 38VIgHO e »av H
maTe] B ayde Gk ITEso 1Bae el BOO). B ay
ERIECTFATECTAHE3-AO MEEPVEA B FaOKhK (Eaiik &
HK GO EB- U0 ITECTAEIE LD A oaedn
VK NOOI@VA HEO MR- a8 Eab o0, EpaTias a0 12
Ser Mao yYaTwi 1 e siow B0 aBioanB -
e BC-E1b] A SN L6V BAAHHON oD areBeblaq
oIV [BC-ERa v racer rmoam Ao

B.aya G Gviiseric ROHOCioHOA @I ar
HOEG | Db G G KOG G May BT G610
OEOEM] SRFaHW UV aansw KGne rproaes aa
ThHEae Naraneaee FHapAady] cVIIseic] Yo aranec
HEe FHEPAY 1Ba A0 N0 F3a0Y IWOAU OO MM/ AL
fbe aaoHXKIEIOras B Ne T IERe A BaavA
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O EEEYEIG] NEIVIMZEH-BK [BHa- WA

Croage i racar @M AWM 1 B GY-EE M EG
HOO FHEIRDAGVH KO S0 o€ Fa 'gs K aqaciai Mok
HO RIAIB M O TIMVEALLOHHLE SR B TaOMay-Ee im =
[0 e HID O VIE 1aHe AR FKo-OpMm ,
MM FOOR:X NE-OAEH-HA GO0 H MO sBYEic1 M
NEH-HM

81. Gzcave Faain

MEcoesvyEs-e VA Baain G B B

M ba* / V2Pror *C N

- -—a, -- = — -p, bl , o
0 X 0 00 dt

e K* rar@aoyii MoeT; X - KgyER Db G G
O - regE=mA0sA arg p - Moros aerepaqa B N -
uwpran BRG] <s2- ma b - g |joF- o
[ersn rapaa

Braogmxk aavaX = , S5 4,20, ..0,vw MOV
IS MIoIa S| GO0 e He aTbl . BTota<Xvykpao
VA OD | BITB BIOHa b e

Cl*(xr+) - 0*(ag-) = - . )

Hapay g PE May Gib CGaaE3ve UV -anec
He BaysemanesvKk HHIPDAEK O CVIaE 0 OV B
Ha-OEV MEDerFe e jbe IC/,1 recioHs) mmi, = A
oV GHMacc1 N/ HauB-elee [BHaie IioeQyT o g @
TEOIQYER MNb| OV TERVIE U0 FHIRAY VB@&HA0ICA TO
IOV MO HBAO MY EE)
Loemnfrs O e K SeEnaM G-tV BB A

Hv]
S_ 2- _ Q- ©)
A1 7T K@) T <9bMo) *  atbloY
e 2/ - pnaGrin B - NEE |asrec NEEEaR
Naos Haopesak 1~ 4i2,...»w Goa

WEST TOCIoHYO Oy 9" = Y4 » Oz coev G [EB-H
excA 2A(o)b/4,. e n
nv

A-SZrtwW -u). (4)
Vs4

m 13



EaW1 \a ID>OIAV GV O TIAMER KO0 SRy, TOgEer
M) = corusi 1 e sQ EEBuvva V(0O BHORH
excHArodogoye

MV(0)=— - — . ©)
2bl 4,
Eefmsepre BBviblv MR BEgrevirodooasav
JEB- tV* o
V= — 4r - mns=
«r.vV<< - b Vv

aveEoamT MV B8 COIESICIEHO 3-aaein Ganao
HOO &V 1 GCIEIoHOO IO ves,. e nm UMy o
raEprAamw

xoyy

AbOtl z > ABOH* =
e 6 - FOWeEoBD BHaiA
B ayse a1o=10 FHap/aiA ERMEV

H
T= - - 57T~ ~

e N - §BBsA GHrH Fepav
B s axaprameaao rarfaeEvina £tv(0) sama a
V ¥const. EegEpeprveEMnbl Y L', N1 ,0. BHe
srevirodipwya (3), assvmbl p P BBy s BBt
i =)
aeyY P m s 1
fi «i&efo) ~ * <sr.B*1o0) *
BErunbi v 1 IEECEB Y B Y-EE M/ KOO Ha
pAavH B B¢ *
r«AOH iCs (o) 7>
X ~ 1 7 v~ 9r
(pr=Yaz¥:oriV) oB-a-e-a Haau-aa aqQuos G
B ayse a1apET0 FapAaH rpaav

= — td= — 55— F .
t,
SamA (1)-(2) MmeCesaoc 9s BB
w -a, || =6arvT(*-r a \ ©
u(?i+) -
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roel|Ga J8ro B moyaEsaiA (6) rpaamebl kK
OA RV A OTIMVERLLKOHEK SR TaiKNOA 33 A8
LeaaO 'HI R aeaviBIaoeae1ay-fe B A= 1.

82. Mo, ey

asein (6) O T apEEas MelEM Mg BB B

ueq rpae-sA qOoasbl
4 (O1LO> UISYT) = @ 0xM(O. ©)

Tawe e ea MECIO KK A (@& FiapradA (T < 4),
TEKNOA (5B e rEas-ao maaiAa (€ >4), o rEoacr
BEHe M (L) B amKdzEa< E8 bl

T K NEEPHE THDIECCIFOTECTHaHA] OB EBX @&
e I vHV GO e T M @EEeH ao e s-oy 38
Leuo = 0,25 Bif &0, EBMAN ITECIAEILE LHHD) a
WECKK G Veyy Liapivaw aciseic e oM B ayree no
[JHEK RE1 B2 L CIAVO-§0b] Tawe rmreomee
LEVDI MOV EBVEVIE |) B@Eaains Iie o G
1BEFEI] GO 2) B@EaisK I Ioiabl GO
LeHe a1b) 3) BHEBEERXK (aainx Koe Taqg usgpvpl Mo
M TOBHEG M BYIIM OE3SGB GIrHA NMECioHO BOObEas
W B 3K TOHEX AT MO T MEST I H-CE 3-aeHe
B &K Oy 8K ro0iaA SIWK LEVIB Fe/B5CTFb 1 VK D4
>SQIICH O HIb B>QE ReHA v Bmaroad @ooe
A VEEHA CGVIBEIG] U0 TaK LEHVIIB C  Fe/BSSCIFHM
HAFI-EIAWM HE QU HIe OO

Gos-8WM Mo DI EBOKEK LB "\ g3 &, I
L =4,2.,..., -, BLIGEA G KEHEG | FOAL(B G
a@; = Q <<= 2. EfERE Y0 BOTY Ny ECROKEW LEHR
w1 ( aBamw gEs A\, aGEsare MJae
YAQEHA BUEHVEX" = O - wgEs (nc). Xaqgeve @
raopse J o yeEcH rodogopase

ii($) = n+ 0: ®)

@EwvK=4 , ol )= A+ - oY), 6= MO .
qumM:rﬁQ:bArUquD

A,-4+Z2Z«Vif«l«- Y). (©)
oc-4
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rge e gy K apP@EEa o aciab (6). Gos-aam
aasgama (M) mi{ ) yvwesocsEWwH (N ) A (),
OB He 3B OT O [EoEe ol apay p(t ), am

oRopsaale CY Meor MECIO CIDIFQIEVHA
Qt(0 = "O *
+BbBAT«Y & cf " » Rk,
(10)
M+ (N)= M+(<K) + LUT('"Ki- O R1(™ - P +
+ + Elo),.@and-n"3"-ocr +J1 "K'-a RBB.

n-4
BAHOmMQ+H(" ) M +({j ) BHOROCA ERETIFO JH K90
oprEsajadl raan-Ed c aoraaeuw ir@d) = 0,om
M~ ) = MO, = aavsgan Oun ars-aaeb 3aaevmn

G EBEBK B VHH - TEESERGI ATl V1 TETVGRADEO M3
e B cecaewcs 0. isasn ae

M59)=T <X H? %]
o

roy-“widopasnl ©
aoN»=a r-g 2*:/", /%
m(*0= m+tco- 4 .», 11
eh n "3 » K= /1

H: BE= EB.OKLE LoDy | FEevBroic  Ho vaoesas
BE= B BOoKCC Baae oyomy) |90 ceEervB,eiGH Ml GIH
MTECTIAE3HAI LEHP TGoe SKa0 riooHp a1 EROKLE LEp
HDIrMog0 Nn 1M nwese T4 EBvsraocogamvea
reml = o uppvmre e, O C’=£0 J1 < 2,3,...,n-\
Gy 1o-a<k<o< Moier s M He/BECIF-ed Haraaar = a,
M iogEM 1= T3 ovwesd roel Gy aeqed m
Mg ITECTAE3HA LD EBUSET B@Eam | = sai/, 1o
AA2=, " ,=%h*= 0 VIV e 3AaaeHo KoL e aaaro
N,.,= 0 nT.,0)

Rcoap/Esan0 HEES0 SRy OgEkayB8,aN/ B8 -8
HbM LTV , Ien=4,2,3 n® = 1,2,3,4, riparavirogIam
1 caB-aeo0 aaice oVEHE 2 - Haorad SEeranm 3 -
aEaEnyi Fo-ael, OV sama aoMeEpAH-a o i s-0 LeF
A" = 4, TOASI0HO [BEENOIREG ) Vb TOUBeYy
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G 17eCON]. 3o ay-a8i One-BEfCG1 BIOEM LgmAa” = 4.
Tamwm cEzE) MWVEM ETDIC 12 TS HEERXK YaBM I,
dropmaewmsewwd n, s, A0, (YD, m , 0~ ...
. Jinea gepoive aoiFoieiA
1) B/AOBTIHLEK LHHETHD BGIH BIOHabIVG
JmA A
Ne 6=0 = , (12)

e z Agn K=4,
MK= *+ OAkK=2,3.... .-\, (13

r</1 oa K="~

GEKYIEGHEKMETE el BOMEB MO VHAY),

2) coraare (9);

3) HEEe YamsH
TauwdEs)y NMoyEeiG1/unetan aciea C Graahivl WE
JONEB-aW N HFHe/BRECTFEXK

Wr&wmmumvmgﬂdpﬂ:eam ap
4816 | G2 HEO Vs Feunetrce yasaetre Qo) = 0 @
roQi FHa-OKEM YOeH I enyd!

B raeciEe rmaga [EOIDM AT IERNHEK YO s
12 voycmy 9o B Gre WESIGIE OB TS B-bBK L
pE KKK oghi e MayT GRIHEC] B BfoimMaH-OV HE B

raew 6= = 0. KmemeyamaAa " = 0 o= 0.
Jamie H EEeoipsTs Ba MfiEp/ata
1) EEMIMTECIHEHMUEHPD EBUSET MM = 2, 1O

M) =+ A FHeEEorEWISBROGA L + 2 MTGRXK ) yaqge
HMbS MEBBMAal,0 A oEiedr SK BEBnVH  LEM
1 + ayagwmii (12) nyaseaere (9).

2) EMBGEaemwf - 2 uIEVAre 6T, 1O HasEEe
yamegAawet1aM(Q) =aefsesscAEmcEMCYTE 0 n
WOOoEB eV @ e rHeEECTFEY 'Ll + 4.

roye+ce paiave 10 I ERETE EOLMm 1
GEHM

D A gcoram - LV @EK o a Gl Moo
s Te

(14)

I aABTEaEW daBaeb MIteEe GaQuo FRLEHEE<
MNesuse noe 11 IM BHORocH rodopasav (13). B ayrae
NZEBLEK /B MEM Go: " . IVF N -1 R dEme r aEPyYs
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e maare GaH\aqQEeHoe VI EENADI e
OB M0 383/, e o (14) Iesasy¥eic] B B

B deee neuaEs-ao /ey aiasue B dyEe Iy a0
rHapAaeA [BIaaeve GHA 3AEgFEIG1 B MUDl OO,
EBWVMAacCG Mo 383/ sy

t16)
maev B rgaeae- o< (15)-(16) Gb- Cur 0.
2) aTGaaii Noe T Fe NOIET MEERD QYIS I H-ao
e Te
imgou r* (17)
eh NRo=1,2,,., - 4.

ETvi>oE1 &1 o vB rHgEaOB (14) (7)) Hepuserc)
O BOEH FAWM BEDATT [EO VA SO T BBK UEp
HB He MQIVT, U NI BOEEs He-OIDIO A0 FOM
OG-80 ITECAEVK LDV

83. O@mmraere aOaoHXK oras

B ayse araxao rapiaeyH e ‘OlLA<TIT) = (1Y),
redponAf (V) ommeyeca raaaawmdopasbl (8). Taxk
KK aqQuob G mara i mh = 0 @EBbIY1Q TOBM
N GHALA FHPRAVI X= 7 TOVMW

AL1-1 = {(£), *I51-) 18)
B agom e vaEs-ao BaaA EST MNeCIO e OKEEH A
IR /Me VA > =~(") . GasaenaqEos O

SN MLl avBETON 7 = tly(M L1+), royamm
(19)
+ MCM-1) + £ -/0
[Baaere muamsercim 2XAT1T,) =0. B rgEJo
yaEsevr aceasl (19) oM A B
=4-% (20)
= <U(£,)/9(£); (]:ED—I-I:MI‘[III}ﬁq_KLD < )
rawavssq:noym&m (19):
<ny (0= - A? - D)
B ay-se iy 13- ao HFHIIpAaH deea FarpaaH OI/ICF
Ber A £(£,) =gma (Oe Ha au-hK GQUce VERECF
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HO), adyrA oEoYei 1B \EBaA (8). dagoas
Jo1 (20)-(21) roy-ao B4,
(22)

eper aee ooV MO L A. SdvaontHun T
Gaoc[ ] raceEay) IO Me O, M H-BX [GRRIE- VA WEST
:IL-H{ﬁJHIyO‘D—I-(I:lb e:zzmmwme

¢9))
(@] o
Tk y*,1¥) =\"(") n ) = (w), TOVB
(23) Moy o
X = <k/Nr7 @)

rm n 2
M =A"TCErcm’. (%)

Raee HFaJeHee NI MEEB-BK /BHa ]  NoieT
OCHEIECH BzEe euas-ao /BaavA rFesroeae B
ay-fe WO FHapAaiHA B [Eooe Q1 ppoancecH B
Qs 1B EEX EROKEK I TQ A FOUIO BEBFva
O = NET FHaEa-HIES 3-aae (B Sdupay/e aas
ramlC nX* cas-aeb FHEELE HAETAEIE 2T
[ TEH-aO M MZEHB-aO 2HaHA). SO VIO roae
HM U B Qy-Ee G110 HFHaIpaiy] eEaviBEsnubll | M M+
VOO HGEHIB KK HAETAEIE 201 B MGG @K = -
A= A+, TeKreKpReve Bidaee FaapAaGH €M OIEHce |,
TO /O BeX I8 VERR LK RIa- W BBFALC UeEST guiao
E® 3-8646 1 HL VM oy BO X *=*woo<. B gt
ronayee D= X% (26}
eEvwMa  BHOYeCi riodopase (25).

FReve = o man esov JHITER S 1 3J3avi
Eerc1 B ayree o mavEAvO+HON SR NI FIM =&
HE rE§aei| N, UKl

mOX A(E) m/mO .

[ S0 HD A8 B ract N @miy el O TAVELLOH
O rEaaan/
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84, Taa rp@am /o m

A peeA v aO SR A g e racr rgaam
MOT rassle ot |V, T aer caoom ve |l rpao@AsssK
Ny eI Haaube e (-8 EROKEK LEHIIB0OF
FHATITHHE TOUML G 3-8 IEEBEK NI s [BC
Eeeve FH P& U Fe 5B BEK GQEciei N T.4,) BEIEICAH
crgao<aor. GEsy MOKO [3HIH HeE3 O HO S Maasras
HCE YOO EBOKEK L tv - 8. Kagpsaa ressascro
TOUFHA oo yecl1 veigo MoTeEea R BvaaevA
mwmEaEEes (25) wosaci el Gu-a B paavn
M GCEIOHE MO T | I MY GO FETPAG- W BBHAO HIOICH
rodogoasamv (22), aB ayEe aIGxI0 HFHapyiads - rodooas
san (20) n (2l). EvEeve rFeEnaAcEsaQ 10 BOfEECH
BEpaT, Mo eEsna 3(* @av dagpwsy (26))  uest
nacAaHCe 3-aee

B raeae rpaae e racae /ol copyv/saage
DHVK IOAEE

Mpuvep |. KDOoBea GnaaCon VB TBRX -
N R GFEBaIHE WbV BAOG | FOOK WEab HFa p O
2,a KaGne rpoes o gsaee = 3 nage
fooerenara P=- 3, mMmevsnoaeT gaanh =1 o
HPAYI GWaocl HI Haim aoaro o

B>ge meA BrfOual U0 BdzEe FapAGHVH ITEC
TMee LD EBnaad s@Eaevk” = 0, LU= 4,0mn "=
= C5. Bdaee neanau-ao /BaaivA EROKDI A e
B =M gy-fe LlgHp Esunaer sc@aaemwif - (, apBi
Pv-'B cemwmt - £ RoEoele 1 3ArEaayK Moe T s U
HVBE CIEIOHX MMOTaB b COIESICIEHO HFHa 2, 6 m
p2, B (e | coEeoBer dege rFapay pee?2 3
[0 e A Bdzee neuasao /aHay). Bywoym v
wry ST OoR covKEaew) royrw £ = 5,24 4,98 .
CegmouQ reve cugvpmimmibl= 0 (pEn2 -
p2, 8 rnEgomase

Mpuuvep 2. RoapEseicl VETO BCa- el
G oo /E0BeV [EB-O@-O [FEr EeHo1 FHap a4«

15. Beaaem” = 1,5 roaeacaoioaetran atalP=
0. EravEfgEaearapIcia

Brmerme " e (0,5 ; >1,5 rosyeciugvp cres
BECIFON HOOA- 8] Taoe @eA \FEs-aevA =0
roy-w] 9o Bdzee FapraiA = 1,05, aBdzse= g
avao/msaaA A = 114, oe TaqQ UL EBvuaor
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Hap1c3,6 vefgmiaes @ErpmEmmedn e ™ s M$p:
NARTPDO1I/YHEeN - BdzEe -HapAaiy] acTakroi/vHe -
Bz nguvas-ao/mpaain Hapc3s refmae o @=oe
[ee CCao-HK NEaTans B M| eV NEaaae-vA
[Baan

Mpuvep 3. RoopMVM GaR/Jaii Ko-al, FKoaM &
008 @R - (a0 o0l 30 e Ha gauhbK ao
(€I S Raad»| G M o mEaee aqauce W&
FIAablHapcCc 4,a06. Rkaaeve B roNgyEe €uoEaice ;
meoee Ll EBnaa M1 ~0 u |= 0,7. arGaosii
NOETT U GCISIO-HH MEOTO Eoasaeb - pC 481

JingEn A

1. Martin, J.B., Symonds, P.S., Mode approximation for im-
pulsively loaded rigid-plastic structures. J.Eng.
Mech.Div.Proc. ASCE, 1966, 92, 43-66. (RO rg=s
BdO 'Meaind, 1973, N5, 128-149).

2. Symonds, P.S., The optimal mode in the mode approxima-
tion technique. Mechanics Research Communications ,
1980, 7(1), 1-6.

Automatic calculation for dynamic
bending of rigid-plastic stepped beams

0.Lepik and M.Just
Summary

Rigid-plastic beams of piecewise constant cross-sec-
tions are considered. The ends of the beams are simply sup-
ported, clamped or. free. Two types of loading are taken in-
to consideration: (i) distributed or concentrated loads are
applied; (ii) the initial velocity field is prescribed. Ma-
king use of the method of mode form motions the locations
of plastic hinges and residual deflections are calculated.

For automatic calculation of such beams a packet of
»Fortran"™ programs DINOPT has been put together.

Three examples are given.

23



WMIWOMIWI
JRCTMH-HNONDIECTFO SYHAH B
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Sasain (1) I B GeEBap b BBnuax<x e/,

N = R 2

11 .ICI.* Oy @
Kymseaeyr (2) regeiar JOHIaHHE YOURHA

<N(0,1)=0, mml,t)=-1; 1(x,00=09 =1;

@, i) = 0j-C*Ut) = IC14) =0

NYaBA FEEB-OCI BEFWH 0p,WV, 3j- BTOIE G= a,.
CITEIO MZEVDIECTFAITECTA 830 158 B YIOLeHOA “BG
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MG |m, (00U "p8%» B TOHOA “ECIM

EaorQ 1o BUMY/ EVB-0 FHap/a ol Gare roB¥er
Gl FA O ITECTHEaY] LD KOV Maeiteici K &
Eore G AavB raas] U0 B aye s Gne g,
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HROMNO@T IEARIeHA /B3eA G 1 CoEsicIBo
L TION/ MOETY [E0 T eHe GOiaiO-HK M@ w e X ).
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1 , 0N NS,

£
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< J1 ( 1 J1m » )

®)

Same nril = -1 mer adogsuvas-ce \FmB-eve OFral4

e />(f) craauuvyamev 00 = |. RkevensBYeFr
Gl T8OH rg§ga@ie A LR

42.b
M= saarowricasnoe T = JC-cut/a, vamuaovp

OOMFEr (2adr X= a
Wmappsa 3) o g=aey \Gaa [FEoEmyaele nparia
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bY,
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3. Bogmioan Mg  EvvarGaovii e T B
VIOUEHOA -8 |/vG3) < , 1O 08[BS NOTHIE
KKTERE 150 MBTOIE X- a OEfEG] Ay
mesomesr i LEIHD Hiream-eav EBOokee Noe aqaCie
rmoraunest B/, (@ 26):

«Kt), X4

WmappEe yyaseaeuw Q) 4O @FEoEmele 1 ar@aogao
noeTa nyawme JTH) = -1 rpeEyT Kaddass 1 v as-oy/
yEBaeUoqlv-= -6 craaubuvyawev v-(10) = 1. Toyawm

*\N~ - (i - , oc=A(Ca)Barl -a ). (®
MbAaeve o m rgEv e pgaaid o s ()
nyiav T ap s A 1o ggaav cy-eiom (6) . Moe rgaes

LEHA /BACHA GITHA TOYWVICH 1B YO8 A )= 0, oRm
i =t +«//f D@EeEre cCaaoHAO IOrfEaEumeEsT B/,

\ = Ob
1z 5 X4 00, @
ac 4- X x> o,
V.'M 4 - o
rg=i wn/egopesanAa Esoie] eaeT1,O0)N " , n

NOET rogune VooEET Ha maoaom raaas a =
JVBECH Mgl T B T AOECT] [ BIOHEIG] HEEEaC

M_PDUi_Mav+ - cO-i-jpa* >0.
MO NGO, 0 Haopessef0,a] mosmeuso T K0.

4. B 30O mM/paaeH [BEoEeET Haygeda
31 B rgsyidare oneasyar Gayo-EpHe LEpi | B (a2a1
so@ >, oaas-T7/0)-" , i) =A MNEEmrowsa
G O EEECH FR/EA 358§ M Toe aqucyi eEST B/,
o Zax (

0 )4 -cc) +(cc~x)0, @”cChb, 9)
(1~ &g, X>/Cb,

recf nQ - ywwose aquom s

Ng=en daaa oviicA O <K g readl-4ct_ M) ~
OR/AgEnCHY] Hxea choeta tA, eEsT NeCIo &
z: 1w =3} , 1 BD Bo dase need W80 G
MBaG] KKQROLOTE O iy nBaaem xX= O
OAECIBET CIALOHDHI L] Toe GQuCii WesT B4,
@ 36): NEXTF- ). O
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mappopeswe\asew Q) 4O @Fopaaee \oaeia
Mpeere acesnNEsaewwimia) = I, () = -1 oppe
JFENITe Yage A @, 6 . [N daeTeaeis BT
daos | MOA GQEEre IO A OIKENTGEA Qs 0 Is
BEFCIaA0e] 1 gege s > 0. Koe aqg aamam
LTHT/ARQEO M@ TN FeQyESIB1TOIexX= 0, 1 e
So/4V(OX. VB ok i Genat, 1O BOa
EBROCGH I FHeET O H W HEER OEA (8) naogam e
EEa-CER > 0. an

Haasbe YOUuBHA M FROER MNN\ITTRK G G0
e 0CO-0, «Ft0® A/(A ~<x) . T§EEAdEERFOWEI BMD
new = i0+t(Act) (0 - . bAee oG A
rgmy00zs/ Q& B0
(Z-a,-x)Q -(4-0/™y
r(A-a?{é-?2)r

" i (mxK2.e-rp) 12
r4cor (o -°1f)

Bo Bgmidare reGaMarGaoiii e T LB (2), e
aquos Bdagpe (10). drLio ooV YaOUBH
> = -1 craassyagumen Mroysm

R

{a~c0(6-<fF) ACIPCI-M-00 j
[Baare raseicl BNO@e Tt , NIMDEAeye rparéasa
Sy desy/ @O

3M1)= — *1bmH(N'X). @)
f 6 0-+T )

5. TEmiTn 30 ¢ BOEIiO Saa G HLEEC 1B
TE<KdEE 1) CayoEpe LIV | FRGETGI B@Ea XK X= a
mx =$r0, Mem <6 G5 2) LAV BX=- alceEser 1
By LEVD MNgEaIfeic 1B (e x= J1 BagoyLeTw
G 3) BLEWE UWESTG] CRAKOHHHA LADVD O Iafa
LA BaeinA G

B rqs=y dese S noe GQuucie rpavéa Bope
(o33

.| Ja' i\ /> I\ ) (@)
(A-V) (4-\*V (4 - CSP X > CL
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S A A raEvEaaago e Ta @ = | n* ) = -1 ay
T OA FHROE VA B HHAS 1 - . Toyam

6 ~4) )
= ’ ’ ,LrU"‘O 1

_ 4(4-a)
W
9N, +*E) ~ 3 NY YFwu-4
TErii TN EBoIa] ani<ké-ocd al NI0 B0
MM reaoaow g ceER (11).
MR damarovwrcasnoer |, kazzma iy (ot 75V
= /vah)MHn  rpAaeve npaorfa |asy dasy @80

A s 0$x"1-n
A
% ZH-0
15
1- %), xda

Z(4-0C/»-0C)
n = "r (a- 3

P -

B> B daee ITeci-ea4 LEDHVP [BAISIC LB FR- B aoO
rooe A Xx=J0 KLeTpy G e e X))

A
i 0 )
>>J1.
JIN J-M)

a0 K{) HFHQOM NIV Beia-A L ojasH e B-aro (=8

e roy-saeaorsyawmAwvri) = -1. Toyawm

t-t - A(fe-z-) r-f-, n._ Cf-"0Q-aVv 3

> i 0+Y4HE " u-irn-ir) -17

O/ OEFVIG M NWET GOraA ' BTgoO daas| (UN)=0).
FHromve Immoras FHe OEoEae HV VIR DRV e
(16) =mpoVIeIH-O oW oo eV IEEEEFEaHe/Aml)=
= Jorbb oy
"1~-A X
dir

r xX>$".

* 14t
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a3 rFepao FVIM TpAasHe NEdrvaa S B des/

li- + 1777 i-* >< &0 >
x an

«J-..

B Ere] sV H-O4 jeee oneaiBer BLe e G

HA CIALO-H0HV LV 1 Toe aQECii Mo et B,

qg/r::’f) (1 X)) . [au-ere EoasaiA aaartbl

BOEM (282 BOITO Siaa C Fa- 8 H-HN\a eV 34
jaee nEAapeicl BN oe T ip@Eaee npavéa

/ kK , - 1 - x ) . (18)

oM IaTvd HRQVICH NIV CAMEEHA MpAaLe
HA MO FHALMgEM U BOOM Sia s FHapag) I TEEIEeM
e sEugospsEaa

wubl , b= (.*>-0+ MOt r N (X + *

Tase NOKO HFEVI I B I Tro,qu-eﬁim(/l

a Mppuce Eeve RoAaEen G neEesbl 1
NEIOV N HBK [RIe-W BOoge a3 . B reciouen
ayEe BOEUL M0€ F 8B BK GOQUIC LEEB A [E8VH
HW aoeaw 1) rpEsaves Ha g s-80 - e eaad 29
A G C K ETAE3O1 2T1e G T oe aqueaei B
MIHuCMOIme De:lb

L o

n

H |V"0LX + H, $v*dX =H 5W29X +Hr 5w eCjf;
A (@ A

2) I'p]IEI—H‘M:bI—&ﬂ'H-IEIA"y‘HBJ 3) EBHW CVIEIVOS MO

NETEI M/ EROFAVTEHO0 S5 4) HFagsbe Miaae

aquO OEE WS CIJE00 auabhy, Iegoetroy/ NCar

I\D;[CCR/IVI,QH\AE[JIM—(J/ILB[@ : A s

H]v,wdx + H JWW«=tJefw <a+H J1J1 r .<19)
o fl

0 n
Noe aqorei o =EaEaas BB (9), Fogmii
NOK-O INEFELIEBIB Bdope
-t X &F-)3; X NOb,

I 7800 MEIQYy M H-BX [ vA 0/<F - 6fp= X = const.
MEeaappAayaEsaevna (), ImaM K acee
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m(a) - fkv(@@) = ~ 4 -+ 3(4 -cu)p] ,
-4 -tw{6i1)=~ AM- n)[Ba "0 +2¢N)Ca/ 4 <Cb)'l

B ssaAccm OF rE@AeEiss G EROKDLI TV [EB WK B
pamasopspsaa | w(0) n>al 11 Wor-jp*
BHEHA nX=0; Il sI(O)«--MmMO<<X<A VsE=oB
A M@K FeQMMITOHE \aevF  HgFEa CIER/IH MO
N O HO HAMMTOUOGCH rEaa@Ba-p IAanbLI KB
NOKOA BEEVERLW O HBXK BB AR QCaEEIG] U0 OF
LECIB,ET MNEAd GO ECTH I MOYT [EVEEAEG] B2 TV B
pata aagpspsEa A

Qoo HHA OO B LI VIR H-LA MEard aeny
e .2, .£

O'l-aJl+ Jlar).

7. AEVB WOBHEK S/  Bauw-eue bl
L[eElgoasEas A A TOHAO BieHvA dns-aab | gEoaem)] JH
N H-AO [BiEHA - pACGdAaM Leaww Fap a4 yaeab! Ia
HAL | GOECIEA O B K TS AsuowpEern Goaom mMas
d mll asgxno;, manren e OET a8 - OBV
(8). HE EETAaAGECERI MB2 13 OEIyERG] &
Ece (1), Tn2 Evsaec BgEBVIEH-O \3O1 GO EC
™ GGECE FHESIOIERHOOT MZEHH-aO [RIE-HA MABLISEICH
K HEM C HECIMOMFA CKE€ AO8CmM T1a2 noaoceaeb
VaaH - BrEEBeWw aame re rpgsuser 0,02. M ma
e/ gvisrs-aolb BOOO S CaALo-EpLiugHp e
T=g¥er 85-95 % o rorao gEeeaeV/BaaiHA M HFHeL SO Siae
[OA MarfaAa B Le e OF NoHJO M aco 75-95 %.
™Teld E:AaWMEET TEEIE deEa (ClAayo-80H LD B LEHIS)
O ToOHaOoO FEReVN/BiaiA2/3 Mawe Ay dessy H&
omec1 aoo00,5 o rorago oA Nlox aquecaei pp
A B SwK{aEEa<k AB RO Mo Jupe C ADEEICIB LM Mo
JAW GQUICIEAN M H-aO [@ieHA ooy Baoscm mal
Mo MEOT/aaeaV MEITH-CE [RBIeHVe B>QOeV GI7804¢ C TO-+HM
Eowv rasgs-ve GQuo O e bl oy GIAOIITA. 11V
MEBVEHaVNDE TS MY E 10 HESEA e NESIEeT
10 % MESYB IO HpEVi e Goie 1-3 %. B agacm
a2 NoET [FEooEHe OOV /20 U Gra doecs V3
=), BAOEOM a3 i geEseiciaoo 10 %, Grso e
YEFWM e HE IMard | /Aor GO | IMEBVERVA HAETAEIK
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MM NIV ECB - maiel,5-2 EEa Onemy) 1o B CEIEe
[3] eapc3 aceom Epaiks | 2 rgayiabl
MAmas-Hii NEard BLETEE Gaan v " uKo”p = 0,1441
B1Ote a= 0,3877, ~ = 1,2000, rOKQEA /e HA IERHAHOA
HOEVidoaom | (oK pad). Heren oy pBao 4
BV OTEH-OCI] B b € Iaavd | M- AIoG] Nege+o (v

Ta6rnuya |.

1,15 1,20 1,40 1,50 2,00
74 0,336 0,388 0,432 0,591 0,760
46 0,145 0,144 0,149 0,154 0,178

€7
o O
PR CRrN

rMCioHO BB Eovd B L |0= 0,1666 nfi /0= 0,86.
Hap oS yaesa 1 >aakep 18a- e aoiaioHao aavéa. mm
dnopEaonrgaare a NnpeEmanagantred PeEd
M1 MZEH-OV 3218 M0 aahy GAoaa Ioka)yawsao
MAHAKA MO TR M M OEHO1 3-8 a1 MZETH-OV
MO/ e vk aseno:. Boie 1,2 n a= 0,388
NZEHHCE RieHe FeEarcEaree (el e =
=0,181, Il - ~=0,147, 11 - 0,166). ITUEHHY
MHAMM MO XDy GIADLA €-CIER-H MHARK FRLHOVEM
O TAEB-CCIM V1 B ETZET CMWHAMAOD/ TOHdO 2 Tav
e AR Mo aUEhy MoeTIa Y AL [O aoias-sM B /M
QOO TUEH-HIA MK B DA TOHe HEV OThdE b
HOCTIN U MOy | M- A0 D b SO1 BV oe b Mege 1o .
B EOWMe 2 e wMHias-be Nnadtf,) Braogenecioo
LE OFQEe MZEHH-aO IO K NEardy 1TOHao RiaevA
MM GLvK M Iedie rae@Exk G B ayree < raoenyx
aorins B ke ane IVEb| @ v | B To+He M4
MEa TOHaO RIeHA

Eaov 3 I O TAEB-CCIV IVHAETE TR HHIA
Mo 1O ayretvaicd Gra re et IaWaecIB rgen, G
O MECIOHON BOO6 - Me-GAEHH BUTRIL QOD4 % M0
[SO3EiC HAL I@AaMe agecmM3. B ik A ECEX HET Bt
mMpa MamEusse oo | o MgEH-ON/ B Mo I o
afe NoaTA MY AV GAoiavaesee EM3 [@T 4)
Meo FJ|viaHe 3-8.a4A No gaEs-ae Mo C TIOHM UV Gvave
KHaW, M aOia<k HAETAETO 31T 1 MY/ KA ATB-0O
rnse-He 3-8e41 B aoacm3 rggnie o Ima-s-oi jp
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BV MO YW B IpOvie o1 Il (B € By FRilla-He 3&
cerA
Ta6énua 2.

Ct

T $n/f

Mo CarimoHacy 0,388 1,200 0,147 1,02 1,02
MOMEHT UMW 0,388 1,200 0,140 0,97 0,97
Nmnynbc 0,528 1,386 0,196 1,32 1,36
0,388 1,200 0,218 1,51 1,49

KnHeT, 3H. 0,528 1,386 0,171 1,15 1,19
0,388 1,200 0,180 1 25 1 23

B mmqicaeve aaie genoee OTaaBbe FIEaeE|
G aeh e Ladb Fa HV K O TIAEB-OCTM (H{VBe [Eea
Ny O B-HW G0 ECEWM B EEHY). D0 doas-8er
I BVIFHO BHOVIEBYO B0y MO MZEHEK BRI
[BCT >QEnN0 TOHIOIE M G TAVERLW V1 MOIET ST Tae VG
rero rpaa-e- JA 'eJ e - A /BaaiA G eav roe
HR-EB-HK GQECi B0 o aoahy Gvoma Cyreva
e GrraAEET IEaMACCTER Ngaen, GO rcioH O BCOIb)
TV FAKO \RE- BV NE-OAEHHE MOt | 1 He 50T 3jakia
R \REe-hieHA MTaEB-aOo rnaarea

JIeanm

1. J&Ewi0., OTMas-ce Ik EHEe HECTFON TECTHEIK
G Iy /ecBe1anevKk FHaIp&aEK YA =1
Tgorva< ey, 1979, 487, 16-28.

2. GO, Komaus oy InpEkn s MoOIECTFON TECTA
LE3O1 (ERON G ayyer e §gava-+o1 1O |
MO /e0Beeanexoi Fapady YA a1 Tgonak
VIR, 1979, 487, 40-44.

3. ComexcK, >XYomaraei A, OmuwELrA aneH Ha
IPAeHONIECTFO F|afETeHO1 GaHa oy e-anorgae
NEHHOA TOIHL! YA a0 Tgonak w1, 1979, 487,
45-51.

4. Lepik, 0., Mroz, Z., Optimal design of plastic structu-
res under impulsive and dynamic pressure loading. Int.
J. Solids Structures, 1977» 13, 657-674.

5. Lepik, U., Optimal design of rigid-plastic simply suppor-
ted beams under dynamic pressure loading. Int.J.Solids
and Struct, (in print).

6. Martin, J.B., Symonds, P.S., Mode approximation for im-
pulsively loaded rigid-plastic structures. J.Eng.Mech.
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Biv.proc. ASCE, 1966, 92, 4-3-56 (OO rgEx,BCO
'Maairal, 1973, Neb5, 128-149).

Optimal design of two-stepped, clamped
beam under impulsive loading

K.Soonets

Summary

A two-stepped beam with clamped ends under impulsive
loading is discussed. The material of the beam is regarded
as rigid plastic. Optimal values of beam parameters for
which the permanent deflections are minimal must be found
on the condition that the volume of the beam is prescribed.
For the problem in question exact and mode form solutions
are found. It follows from the calculations that the method
of mode form motions guarantees the exactness which is ful-
ly sufficient for practice.

OB KFECTFA TRACTAHE /K BATK
CMEANG EEVEHHH TOlHb | MO/ RACTB A
JAAAEIVK HEPZEK

Xaeas 'O
TaoaUA IS EECIES- HHA \HVERTET

SZana oTaEB-OO MK EEHANDIECTFON TECTAHEIK
O8N a3 FIPAG-HEK GIoK O Cra- - 8o acicH-OA 1O
Ui reoegEa-a i amnonn3IVpam[23 . Booi Eaoe
aEV GVIBEICH SR MHAMB/DYOIG GCIAIO-HE MO vée)
rooaseran Ea BIeeICT P N MR M B BEK B
ueH] e erao hapm-onn NGaEaaoron 4] .

B reCowe oD Ay HVEROCH -8V MY BEEaO
HIpAaA B avKk 3ma<k EBumaer B/ B O Baye
HA-HHBaO NoHA agaria Booe Q] - aas-ea aqarbs
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OA M H-OA 5B Mo ya-a LB 3308 o@mair Neawk
e300 23 G B /o oo Sorn BRI [RRBETcC
nyevmEsBveda |) rie-ashKk HEETAERK 20T

2) FAEBEK HKOWECIB /BaaivA G 3) Ha-EB-bLK MNOva-
B FOWECIER/Ba VA OF TS B0 Le A Ga 4) &

“HBHEK MDETTB FKOWECTER /BaaA OFGV TS H-O O UOh]

l. Mcaeeaz=zmy RBoopMm G/ ansl 7.1, oy

rer e geae-+o1 BOBI A VIO HOO G a VA L4
O/ B (o 1a). Maepan G GVIsaVDIECTFON TECTA-8HM
G ey, MNEgoaazey T0 Gnre aange-a raad i
NYr©aB8-ed - aapaa BBv-a KOOIV GVIBEIC SHRon
A vevEBI N, raeve] NeXO,MZIHBK  [GRle- A
CI7800 SOV NEY, o€ Qi B yEic Bge
DO BIE

'U/Cx/0 = ~ g (1.1

rze/lh O idd) das-aao raard 1 agarb SeeT1a G
M Vv700 - r@o@AoEs+a8a MR - U EFBCcLEA
TOHO O FBvE¥ 300 Ve, 3-8V H-O VEDIFET e e
rmoes! 1 HE1 LIInce Maa-aeie B IR-a< OTwERLM
Zxa-a omuELM OO B OEoe-Ww rgaais
oL-ci/i NIPHYATaKK UKD | M RO daae\ aoiamo-HHA
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Meard B Lee G B M@ T IE{alaA /BaaiA G &l
MHAEEBM Enranoiar @i (B0 GHIOA UVDIESTFO TR
ueve+oi Nsomesve uFivp | BGne rioBHoGI I 45
TIae-W B FHaOhK (e M H-aO \oa-1ia

e - e |ayreom Navgpvaa lipyvp  nayr B
Kb B TOKX 1VBa-aH TOLMb I B LT G A . Bay
LEEOIECTFOA S HA LV | EB- VA0 1 HALIMECIE FaievevA
M 1ranée ai G rpHAEET Uy, W<ear o Hauger:. 16.
GQuos oA o yeEcG1 Jgon/o1

./ U-cc)w(t) + (cb-xjfru), xct0jo-1,
"UHx w H : )-g-) ( 1tru) _J (1.2

2. Faee aesxKEasae i YIsaevA /mpaavn Ga
I ueoar B/,

3M o ofe-tUxW, 2.1)
A X 2.x

Ie0<0<EmM Gnaamrqﬂmmmcmamm

Ao MoeT, Vv - MOFGOHL MNaEpaa 3 yEs-eaeir 67

[V PSS NV GEOVK IERHHEK VO TR AKX
MCO=0( (2(0) =0, .2)
M (£)=~M0, &(0) = 0, (2.3)

rgo=e 1B WK YT CDIESKCIB,ET A 0N GYEMO
G BOUE - HJECToy FaETeo Koomyawm s 4
GHRAOCA @ VO A FeEpB-aC BB vH M i B To1e

X=a M(cB+0) - MCcx-Cf), .9
alo44o) - a(<x-0).
F—=s/15am 1 IK BYOaW MayT Gib B Qy-8e a3,
HOO OV A NECEE e b B B

M(0) - - A3V, (2.5)
MCCF bG-y )/ m
e aisaaeo

C2)"(Z~00 + ,

~ Byod/10-00),

£$- Z (3<N,~- a,+ OO0 - oc)z~.
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NoveTs) o yaese dogopas/am (2.5), He MayT NEsIETS
I IEOBEKNOe TR Te

M(OHi-Ren, (2-6)
rgeov K genaiym GE =B bivl BB -

41 b T N N *
HEeoEa (2.6) voko Tz cmem (2.5) rgeguvas B
BBAE: A,P + ABR £r VA , (2.7)

C,P+ CjRi 4/04 , (2.8)

e A-=4-00+ cCoOTBSTCIBWILEH aCiea - gF - CciB JH
JHECIFAO FAa{ETaVA EST el B/,
AP + A4R & qgp~ LI , (2.9)

e,p+CiRA-~- @no>

KxBno0 O(JIEE\n:IHEpEEH:IB(ZJ)F—l(Z.S) n(2.9)-(2.10) or
TMaccA A OF [JPASU ML MEsW CIgan-asm 350 aacio+
TEECIED MCEEOFET O H MO y-avH WOe-HK S/ 1508 B
MO ESFEIEC 01 1 TODie I mainoi

1 a-avEe EROKEK IMTECTAE3VK NeaBOaB G<Ea
JO1h Y90 B [ECED/ESOV Y-EE EROKDI T AERIKK
BEpaia

. MNEcTMesdl LV E3-U1<EET TOHO B LeTIe G
Gur2a). Onemy 9o B Qy-Eeiaci-ao S3aqaradsl e
B/ LUFHVPD B TOHe 3AegaevA lazm MP=R viB
dooyax (2.7) e (2.9) aener AL 3-8<EEa-CEn He
FEEmcEa (2.8) 1 (2.10) b b BIOHab)

1. NrEcmMesdl LV EB-UMaEr ToHoOo B @& am C
Gr26). Taal=-P=0 meEBwvmmnaR BHOFEIH COIESICF
BEHO VBl (2.8) 11w (2.10). HgmoEa (2.7) 1 (2.9)
[ B T BIO bl

1. Roaorugovel A MC vir2e). Tam (2.7) -
(2.8) 1 (2.9)-(2.10) rME@ERACC BaCEbLEBaW] 1B
FOBXK NOKO FHeVImyaqgaaA P iR

3. FHeosve aoaorao o Goaro-Hii NEaord
LA G/ B NOWE T TEERIe VA /G BHOFEICH
rodopy/e

/10-(0,") = @4



r A0 el o yeNegaMIaEsb Bevii BEBnva
SBYEC] ToCioHOI Taxkkaknm t' (b)- tonst |, To rnyevivae
PEERHVA FTOYMMI

£(*>*#+#(0), W")=-|*1" +tU(0).

Mpe T GOG34 GITHA MO WEEIC VB VOB A ae
[AFEETH-O,
4. _ & «HA
Tamwm dE=) oo IO L e A Gan <= 0 e
T A 1 c <-2)

raonyo ey (C) ooy “EEA o GgEn

nMmEgqooOm] 90 BNoe T gapant - 0 Goe araneaHse

Teaan 2qarA K 0, BBy Koo CviceV VERECTFOA
KO= B"OO"MC x.0 "blx. cE3

fgeasyn (1.2) samiare (3.3), roew apoEyHA o

N _ .ﬂ' K 'q N M
# PC3COOCYbL+ YT -0i)0" -3 mti (/]-olfl
Ao (3.2), rmggeanyo MHAMEALLY] MNOKO NVEECTM KBLY
FA T R "P)> -9
ewgss dasaeidroal
n (4~0G)R+ 00P1& (3.5

FWAKG P * mmmmmmmmmmem s P 00020 02
3Adin- oor R +2>0cN™-00R P + Prhobb+ (1+°£)b

R omaas-ao sk /oo isF(oc/y% R,P)=mi>b.

NgaAaeiAay rgelasi MHAVEALW] SBHOC anM Mao

AR h P BHaxaocA B ackm (2.7)-(2.8) vmn (2.9) -

(2.10) BOEESCIBM C TV KaSH (OPT oA s v erc
SaEen BECO HAET a3 29T KD Hagsbi v

n/ec G , T K ey VKO-

£ o CCM~oc.)R + <x/Pj Or- (3.6)

MeEsv GBS BER NG LO-EL) ToY-ae e IEsi
ERHEV FR-EHBEK NO@TKB MY S BHO8HK OFTEB-O

LA A1 OO GrHn
r/ p p\= CC/1-00R-i-0-PJA* (3.7)

a>1’ "’ (/(-«.V1+pr«.3+3(ap-*)r - reg-«.)rir’
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c/ mp\_ CN~<X)R + (POp]Ar
Dtt(-1-**>R-4(/t-ots)R460<*&-00P3a -

4. HUoene =Ssy/sabl K Heciouee 5gaa- aeoic
M TOHE ERIeVA MoeBeHo1 o ew! A aanaoalnt
AR oV Gl To e B Ee [3! , gyiearao zaede
HA- BEE[l] . Onemy T0 e ve SR B TOHOA
oA e sBYEG] N a8 HA ARITHO QOKHV-  BAKO
WVECIB M EROKCCIE MEgReieHA Lapipae e, KkakTio
KASKCA SBEY] O{@AFET 10 KA B-OOIB U [RBIeVe
GTAVER M NEXDV NGEB-BK RIeHA B rproie+oi =Eome
MESH O TAEHHE 3-8.64A rAaB /I [E8EK BB
dyvoaos (3.5)-(3.8).

Gaveoamt X das-aaeb COESICIERHO N\OaTT LM
NY A OFAVIIEH-O LAV OO G

TN |3 TG Gy Haonk
BT ECEMET Db
- ac r T
K =K C. 0,82 1,79 0,53 1,39
P=PO =0,84 1,89 0,68 1,72
SR-dRo 0,83 1,84 0,82 2,33

0,52 1,21 0,33 1,15

Torce preve 0,79 1,66 0,43 1,25

AEVB YOeHK ES/ BB M<E] Yo BD BEeX Ay
EBK MHAM Gl FEEH T Bro Hoec1 e . v 1
B/ BIOHCGI TOHoO aBesroc mraml mil.

Jineanm

1. CoecK, OmMEayA o MY EB-O FHapAGHOA
BrCraraioNIEcFO Sao1 Gy Heoouia
G ap 24 - 34 .

2. Lepik, U., Mroz, Z., Optimal design of plastic structu-
res under impulsive and dynamic pressure loading. Int.
J. Solids Structures, 1977, 13, 657-674.

3. Lepik,u., Optimal design of rigid-plastic simply suppor-
ted beams under impulsive loading. 1981, in print.
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Optimal design of rigid-plastic stepped beams
under dynamic loading

E.Sakkov and G.Slavin

Summary

The problem of optimal design of rigid-plastic beams
under dynamic loading was considered by U.Lepik and Z.Mroz
[23 * In this paper the beam"s volume has been considered
as a constant, a minimum of residual deflections was sought.
The problem under discussion was solved with the aid of mo-
de form solutions, presented by J.Martin and P.Symonds M .

In the present paper the case of impulsive loading is
considered. In such cases the question concerning the choice
of initial velocity field always comes forth. In paper
the initial velocity for the modal problem was found from
the equation of the energy balance. This paper solves the
problem by equalizing 1) initial kinetic energies, 2) ini-
tial .impulses of beam, 3) initial angular momenta of
beam.

The cases of simply supported and clamped beams are sol
ved. The optimal parameters of the beam are determined.
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Optimality conditions for location of the additional
support

J. Lellep
Summary

The problem of the optimal location of an additional
support for a rigid-plastic beam is considered. The beam
is subjected to the action of an uniform initial transverse
impulse. Necessary optimality conditions are derived with
the aid of the variational methods of the optimal control
theory on the condition that the residual mean deflection
has the minimal value. It is shown that the optimality con-
ditions could be converted into different forms. It appears
that the optimality criterias derived by Prager, Mroz, Roz-
vany and Lepik in different ways also hold good.
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Optimal location of supports of an elastic beam
in the case of impulsive loading

G. Olenev

Summary

An elastic beam on two symmetric supports is considered.
The beam is subjected to initial velocity field. Optimal lo-
cation of supports for which the beam attains a minimum of
mean deflection is sought. Constant, triangular and parabo-
lic initial velocity fields are regarded. These results are

compared with the result obtained by the method of modal so-
lutions.
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On dispersion in two-dimensional wave processes

J. Engelbrecht

Summary

The two-dimensional evolution equations of Zabolotskaya-
Khokhlov and Kadomtsev-Petviashvili types that govern the
two-dimensional wave processes in a dispersive medium are
considered. The dispersion relations have been found in the
case when the distribution function in a wave-beam is given
by Bessel functions. In such a beam the sign changes of the
group velocities are possible in certain critical wavenum-
bers. The influence of the transverse distribution in the
wave process is more essential for smaller wavenumbers.
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On the theory of signchanging loading

K. Kenk

Summary

A structural model for describing the plastic behaviour
of the materials which have not a smooth deformation diagram,
is presented. The existence of steps on the deformation dia-
gram of brass has been shown by an experiment.

The model takes into account the subelements switching-
out surfaces from the plastic deformation at larger stresses.
The behaviour of the materials with a smooth deformation dia-
gram may be described by a suitable choice of model parame-
ters. The simplest variants include the Masing scheme and
the generalised curve of the cyclic deformation.
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on making use of the heredity principle for description
of the axial force in the conic indenter in case of
structural dispersive medium

A. Reani
Summary

A mathematical model of the linear hereditary medium is
used for description of the behaviour of the structural dis-
persive medium in experiments carried out with the aid of a
conic indenter. The kernel function of the mathematical mo-
del (in the Yolterra type linear integral equation) used in
this investigation is a sum of two exponential functions.lt
is shown that in case of such kernel function the Volterra
type linear integral equation is equivalent to the linear
differential equation obtained by making use of a Theologi-
cal model which consists of two classical models: Schwedoff-
Bingham model and Maxwell model.
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The investigation of displacements of elements of
cupola under dynamical loading of high intensity

L. Rosomakho, G.Rummel, E.Saks, R.Sverdlova
Summary

Series of problems for finding the displacements of the
elements of the spherical segment, made from two different
materials,and that is under dynamic loading,have been solved.
Navier-Stokes® equations for viscous compressable medium
and Hugoniot"s adiabates have been used to describe the pro-
cess of deformation. The method of free points by Dyachen-
ko [1 ] has been employed to get a numerical algorithm.For
the purposes of the practical realization of the algorithm
simplified mathematical models have been presented.
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The solution of problem of longitudinal-transverse
bending of beams beyond the elastic limit by the
finite element method

G.Aryasov, L.Zubko and A.Snitko
Summary

This paper presents an investigation of longitudinal-
transverse bending of the elastic-plastic beams with comp-
lex geometry of the cross-section. The material of struc-
ture is assumed to be physical non-linear and it possesses
anisotropic mechanical properties in compression and ten-
sion. The solution of the boundary-value problem of bending

is carried out by the finite element method. The numerical
example is given.
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About the derivation of the equations of vibration of
string and membrane

H.Relvik
Summary

In this paper the domain of the possible power equation
[1, 2] is extended Onto the simplest motions of elastic
bodies. By means of this method the well-known equations of
vibration of string and membrane are obtained.
The exactness of deducing is in accordance with the tra-

ditional method used in [3 3~
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The problem of body rolling on a convex smooth surface
of a plane

A. Haitin
Summary

In the paper the problem of body rolling on a convex
smooth surface of a plane is discussed. The method of
possible power equation is used to resolve the  problem.
The result obtained was applied in the problem of sphere
rolling on a plane.
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