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On moment in element of thin plate element of RBSM by using principle of hybrid-type virtual work
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The analysis of the thin plate bending problem is possible for the plate bending element of
RBSM in spite of the only 3 degrees of freedom. The discrete limit analysis of brittle materials is
easily possible. However, since the rigid-body displacement field is assumed, the moment

distribution in the element is uncomputable. On the other hand, using the principle of hybrid
type virtual work, the authors are applying the Kirchhoff-Love's theory to the secondary
displacement field, and developed the plate bending element by the hybrid type penalty method
(HPM) in consideration of the deformation in the element. In this paper, it applied the rigid-body
displacement field to the displacement field of the HPM, and proposed the computing method

for the moment in the element in RBSM approximately. Some examples of the numerical

computation discussed the accuracy of the solution. As a result, the moment in the element of

high accuracy was obtained.
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~22261E+00
~29681E+00
=37101E+00
~44521E+00
~51942E+00
~59362E+00
~66782E+00
~74202E+00

K—20 BERRALYE—*> MM OHfEE)

(5) Voronoi 98] % AL\ = BD B S H5ER R
ROSNTRLIZE 91, KA, ERBRIMEESA
TECHMHRRETH S, 72T, (EESATONRII 1]
& LC Voronoi A& EH# & LT-E OREEARELT-.
X —21 |3fhrE5 /v CdhD. Voronoi AT, ELEL
ZWTREE A 52 R L. BEHEOE AR, K
TIIR ZOREE Uiz, EEEEIE 1508 ESETho7-.
—J5, HlskIG L LT, B BIoslz=Kb)o L 5 1 /Ek
U7=. S0, #5520 58|03 1600 3535 T, 1XIF Voronoi
Ak e IO Qe Bl T NS IV 7 S e Rl

TR SARREII@DOBEE R U(p = 1.0 N/m?) & L7~

R —22 13T — A > M OSATIRIL A Voronoi 43% & 4%
FOEITHIR LK TH D, B T—L o ViEdlE ThbE
T 5. Voronoi EIDYE, HHLLIT D05, KOS
T3, #1435 L Voronoi 23 B CIRITERIOME R %
R

—%, B=28 3R E—AL hOFERTHD. 20D
FERO I T—L UL, METHEDETHD. WEZ
T2 LIHPFLO /AR Z R L TN D.

LLED DI, AHAEL, HFOELHXTHL HDOD,
VP LS =AERICLD L X 2T — A v a8 En
0 -C72<, Voronoi 7HEID & 9 7MTEZ AT L ATHE
Thb.

(a) Voronoi %El (b) HEFHZ
(1508 &%) (1600 £%)
RS E = 1.0 x 10° N/m?
ATV v=00
PRI t=0.1m

K—21 Voronoi 5EI% FAL \f=f#EATI

. 74064E+00
.70361E+00
. 66657E+00
. 62954E+00
.59251E+00
.55548E+00
.51845E+00
.48141E+00
.44438E+00
.40735E+00
.37032E+00
.33329E+00
.29625E+00
.25922E+00
.22219E+00
.18516E+00
.14813E+00
.11110E+00
.74064E-01
.37032E-01
.00000E+00

X—22 BRWNEIFE—A 2 b (HHFRE)
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.73466E+00
.66120E+00
.58773E+00
.51426E+00
.44080E+00
.36733E+00
.29386E+00
.22040E+00
.14693E+00
.73466E-01
-.14901E-07
-.73466E-01
-.14693E+00
-.22040E+00
-.29386E+00
-.36733E+00
-.44080E+00
-.51426E+00
-.58773E+00
-.66120E+00
-.73466E+00

B—23 ZBEFRHRRLYE—AT b3 (HHREE)
5. FEH

AGRSCTIE, 1ZUDIE, MRS %5 RBSM &
HPM DRf#ZHR~, RBSM Ot FEEE2Y, HPM Ot
T MKk U TR 2 AE S DRk e r— A &
BRHENTEHZ AR

Wiz, HPM OF 2 5 #FI LT, RBSM OfEFHE
FIRCHERINET—RA L NeRDDIAEERRE L, Bix 2ofif
BB ARTIEZ L > THRON L ERENET—A L FORE
JEZRRELT-. AFEE RBSM OFERAZFHT 50T,
BONDFERD RBSM OffORSE DR AT TR,
FFEEED RBSM (2L DfROSE, AL Rl R T2
FTNT—A L FERODDZENTET.

AFHT, BRERIMEESZAIE Th-> THRIHRHRET
HY, ZDS% Voronoi yEE VN THER L7-. Voronoi
SYEITIE RBSM OB THESDWTE Y, ZN0AT
B X DRI B RSN ER L 72072, 72771, 2K
BY72E— A > S DOLATIRIU TSR -0 fE F & FEL O fE
maE LT,

AFET, SRR T 20BN e <, BRI
FRS 5 Z LHASTE, RBSM IZ L DI DR A MILFRODE
B UCTHIHT 2 Z L TRECTH B.

AGRSCTH, $RETEORE 25T 2 7= OffiiED &
DRRFTEE L E LTz, BRIV, 414, Rk
TNEERHTL T, X W EME R RIEOT 21T O LR D 5.
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