


Vol.5 No.15

August 2012 Fpd, BEAESXELRERER 1477
XEREFBEBENENSEMS, NTHE SR =RTRTHFRNTEE, ERNER.
1 HFSHE

ABORTTE, JCH: S P R BA T B R & B F T,
D FHER: RV A,

Do +f = 0; 1-1
2) MAEABRER: ERV A,
e—D'u=0; (1-2)
3) PLA-NIERR. BV A,
o—Ag = 0; (1-3)
O BHERBRFM. ES, b,
u—u=0; (1-4)
5) SMIBEIN T, ES, b,
T-T=0 (T=Leo); (1-5)

ﬁ*, o — [O'x9 Oy Ozy Twy Tax o sz]T; &= |:€x9 €ys €9 Vs Y }’xy]T; u = [u9 Dy w]T§

_@ 0 0 0 [s] @T

ox oz dy
D= |0 % 0 a% 0 a% ;
0 0 a% % a% 0|
rl —p —pn 0 0 0 7
—u 1 —y 0 0 0
A_lzl —p —p 1 0 0 0 )
Elo o o0 20+w 0 0 ’
0 0 0 0 2 +w 0
0 0 0 0 0 21+ |
[l 0 0 0 n m
L = ]:0 m 0 n O ,
0 0 n.m I O

Hir, 1, m, n ABFINELRW T RRE; FARACRERT; THEMDBR T ; o e DA NE.
2 =ZRTEI NEHFEERZHER

AEEH, H=REETREMBRNETEERZ R, RV N, AERALT 7.

D [ aTsav;

2) JVGTDTu dv;



#5% £15 ¥
2012 % 8 A R ERHISTELBRIEX

1478

3) '[Vo'TA_lo'dV;

o jv (Ag)™D"udV;
5 [ (DTwTADTudV;
6 [ eTAedv;

) jVTTudV.
wEhAHRS,, S. B, B

L aTTds, L uTTdS, L uTTdS, j u'TdS,

S,

(4

Fi, ZRBET U FEEWZE—EEFHETHZEZH.
o= jV[plaTs + .6 DU+ p, (Ae) "D u +
Lpo"A" e+ Lo (DTW AD U+ L s As + 4 FTuldv +
Lu (@@ T+au™DdS+ | (@ T+au™Dds,

ﬁ¢'9 ,81(1 =0, 1, “tty 6)9 aj(j = 19 29 3 4) ﬁ%ﬁ%%i%ﬁo
THEHEMKZ, X (2) hiEH =R VB FEEIZE,

B (2 BR=FRAE) AN REEEZE, W—B3Es ol=0. HILW#ANU TR,

BVNH.
316+33ADTu+ﬂsA8 =0,
e+ p.D'u+pA'e =0,
Bof* — Do — B DAg — B DAD™u = 0.
ZES, k.
T+ BT+ BsLAg + BLAD ™u = 0,
a117+ au = 0.
ZS, k.
T+ aT+ BT+ BLAe +ZLAD u = 0,
a = 0.
BHFE -D~FE 15 RAULERKFI IR, 158
Bl +ﬂ3 —’_BG =0,
ﬁl +ﬂz +ﬂ4 = 0,

Bo—|—,82 ‘|—Bs —|—Bs =0,
wt+Bk+p+5E=0,

a1 +a; =0,

as +au "‘ﬂz +ﬁ3 "‘ﬁs =0,

a4=0.

A

(2)



Vol.5 No.15

August 2012 Fpd, BEAESXELRERER 1479
ﬁ]ﬁﬁlﬂ:ﬁﬂzﬂy iy Qzy a3 349 65’ Bs E“)lﬁﬁﬁo, ﬂl’ st ﬁs ;lé%%ﬂ_:\‘, EI]
Be = (ﬂl +ﬂ3),
ﬁ4 = (ﬁl +ﬁz),
=BG+ +pE
ai z_ﬂ()’
az :BO,
as :ﬁo.

RAR () T
O=1G Bi» B f) = Jv[ﬁstJrﬁzaTDTu — %(ﬂl +8)6"A e+
B A D u— B+ + ) F (DWTAD T — L (B + )6 As + T uldV +
Jsupo (—w)TTdS+ | Fou" TS, 3

X Q) HFicn= OBy Bis B BB 2R T HESGR .

ZPEIEH, Y58 Q-D~F8 (-5 Bk, om=o0. FEH¥#H—FIER. ¥eG =0, 1, 2,
3) WR—ELMN, B om=0 TRHEEFE -D~F’ 1-5),

B—BAE5r T (B By B> ) = 0, 1FERBITE.

BV A,
B(6—Ag) +BADTu—g) = 0; 4-D
pe—Ae) +3(DTu—A"e) = 0; (4-2)
B (f + DAD™w) + 3, D(AD™u—6) + B DA(D"u—g) = 0; (4-3)
¥ S, L,
B (LAD"u—T) + g, L(c — AD"w) + B, LA (¢ — D"u) = 0; (4-4)
% S, b,
Pou—u) = 0;
B gp#0, A
u—it =0

R (4-2) WHFEREREMN A, 75
BAGe—A"®) +BAD U —Ae) =0,

1
B (Ag —6) +3(AD"u—¢6) = 0; (4-5)
X 41D 5N 4-5) WamMm, %
B (AD™u—¢) +BADTu—g) = 0; (4-6)

f+DAD ™) = 0. 4-7



#5% £15 ¥

2012 4 8 A REREIRCERERILX 1480
XRAMBREHTEITE,
s, FIAR @D X -5 HESMNBHIH AD ™., WG
(ﬁlﬂz +ﬁ1ﬁs +ﬂzﬂs)(A8 —0) = 0; (5-D
WA LAAR D, X 45 HEFRHBMEHT, AIE
(ﬂlﬂz —|—Blﬁs +ﬂzﬂs)A(DTu_8) = 0; (5-2)
(ﬁlﬁz ‘|—ﬂ1ﬂs +ﬂ2ﬁ3)(ADTu—O') = 0. (5-3)

B, HEMH
BB T Bips T s 7 O (6)

B, MERROFETHERERBLRR (1-2) MRLI-MEXRR (1-3),
Wi, BRENR 12 MR (-3 RAR @0, 778

B (TADTu—T) = 0.
TE: p#40, A
IAD™u—T =0, (7N
Ep
Lo —T=o. (1-5)

I, BHEAY BoFO0s B tBiB P70 B, B oI=0 AILAERFR (-D~FR 1-5).

SRR, HHEAUE R0, BBtTARTRAFA0N, IR, Bis By f) RERBRE U FHK
Z, AEX 6) BATB> Bis By B) =0 5HFE (-D~FHE (1-5) FEMWFMLE, R Sk
e,

3 ZRTE NTHEEZG
HpG=0,1, 2,3 —EWHE, REHEEH 570, B TLAKTLREF0, BATLIER—I=3K

AR SRS R BRRIZ R, BRI,
Hp=—1, fi=F=1, {=00, =ZRBE U} FHEIKZRKTERMT .

l.t:TA.c: — ffuldvV —

H(_19 ]-9 1’ 0) :JV[GTS‘FO'TDT“_GTA_IG_ 2

L (u—ﬁ)TTdS—JS uTTdS. (8)
Bp=—1, =1, f=0, {=10t, SRR VB EEGE BRI,

1orag + (Ae)™D"u—g"Ag — fFuldV —

H(_19 19 0, 1) ZJ |:0'T8_
v 2

J (u—ﬁ)TTds—j u'TdS, )
S'l SQ
L p=—1, p=—1, =1, =00, =ZRAEE] LAEHFENZEKKIERAT .
nm-=1,—-1,1, 0 :J [—o'Ts—l—o'TDTu—l—lsTAs—TTu:IdV—J (u—li)TTdS—J u'TdS.
V 2 Su Sﬂ'

(10)



Vol.5 No.15
August 2012 Femst, BUELESXELEEHER 1481

X2 Hu-Washizu B30 EHAZ E, LEME, HEZRABREHRIELX,
B R=—1, p=—1/2, =1/2, B=1/2 6, =B8] LB/ REKZ KWIERIT .

—qf—1. =L L I\ _ [ r—Llgrer 1 rpr, o LayTpr,—F _
n=n(-1, -4, 4+, 1)= [ [~ 46"+ Lo"Du+ L (4e)"Du—Fruldv

js (u—ﬁ)TTdS—L uTTdS.
B EHHMERNEZE., B2, EASAMIBELABRN=RKEZEBT LA R RER T LIE
HRG=0,1,2, 3) WESHTER £ 0, BB +45+6 70, BR () BE,

AERL, AR 3 RRMEZRIFATIN M —=RBE LA A,
fﬁﬂ!ll], @ﬂoz_l, ﬂ1=_19 B=0, B=0, Hf%:ﬁlﬁz"‘ﬂlﬂs"‘ﬁz&:().

H(_19 -1, 0, 0) =
J [—fru—i-l(DTu)TADTu—l—lsTAs+lcTA*16—sTo']dV—J (u—ﬁ)TTdS—j u™TdS. (11)
v 2 2 2 s, s,
XNMZEREHAAR—NEZRBRET NS FERWEZ R, BEHEAR", REHX A-D~
R (1-5). NEKRAFR (4-1) M 4-2) FTUAFEWL . M-I -8B ITEE =0, =0

“BE” T, HENPREEBIN AN HESRN H-MNBEE,
A FELIPPAU ) “S$ 734 FH” MzmREx, X AD TJUER

1/2 —1/2 0 Alg
H=jv[—fru—|—[0', Ag, ADTu ] {—1/2 1/2 0 } g LdV+ -
0 0 1/2| | D u
LR, EAR—NZRBE W57 RBENIZ R,
4 %ig
B2 =R R R REA RABWT . ZRBE U5 EE Nz /] T ARE
O=0HIB>s Bis Bs Bs) = JV[316T8+,826TDTu — %(/31 +8)6"A e+
B (Ae)DTu— (B + B, + ) 5 (D"WTADTu— (8 + )& Ae + o FTuldV +
| fo(u— DTS+ L,BO WITdS,

L G =0, 1, 2, ) RUANIER. BR, THR (3 RANERFHRESREE XS
FHERZE, HEY
B +ﬁlﬁB +ﬁzﬁ3 #0, R F#0

B, STBos Bis Bes B) = 0 HHE I-D~FE (1-5 Fh. XWX 3) ARMENEZRTET X

[$%3CH#k] (References)

[1] HFWK, T%#E 2TEESFERSEZTREAMTEIMI. L. Bl2liRit, 2011
TIAN Z S, BIAN X H. Variational principle with multi-variables & finite element methodes with multi-variables[ M.



#5% £15 ¥
2012 % 8 A R ERHISTELBRIEX 1482

(2]

(3]

[4]

(5]

[6]

L7]

(8]

[9]

Beijing: Science Press, 2011. (in Chinese).

LONG Y Q. Several patterns of functional transformation and generalized variational principles with several arbitrary
parameters[J]. Int. J. Solids Structures, 1986, 22(10): 1059-1069.

EHE. ZRPEFEERERNT OB FRE)]. AR TE%REMR, 1987 (2). 29-38.

JIANG Z X. Generalized variationl principles whose functionals concerned with three arbitrary constants[J]. Journal
of Beijing Institute of Civil Eng. & Arch., 1987(2): 29-38. (in Chinese)

JIANG Z X. General form of generalized variational principlesf A]. ATLURI S N, YAGAWA G, Computational
Mechanics’88[ C]. New York: Springer-Verlag, 1988. 35 iii. 1-35iii. 2.

FELIPPA C A. Parametrized multifield variational principles in elasticity; 1. Hybrid functionals and the free
formulation[J]. Comm. in App. Num. Meth., 1989, 5(2). 89-98.

Eie, GEP. SRS NUERESHN) RS FEEL)]. MREEFNTEERYMR, 1990, 23 (3). 32-39.
WANG H D, CAO D B. Generalized variational pringciples with several selectable parameters[ J]. Journal. of
Harbin Institute of Civil Eng. & Arch., 1990, 23(3): 32-39. (in Chinese)

LIU S K, JIANG Z X. General form of the generalized variational principles in elasticity[ J]. Communications in
Applied Numerical Methods, 1988, 4(6): 749-760.

#EHHE. Lagrange RTHEM—BIERE) USR], ERBATEEBEFMR, 1989 (1. 34-41

JIANG Z X. Lagrange multipler procedure and general form of generalized variational principles[J]. Journal of
Beijing Institute of Civil Eng. & Arch., 1989(1): 34-41. (in Chinese)

HHNgE. BRI RE RN AIM]. dbR. Bz, 1981

HU H C. Variational principle in elasticity mechanics and its application] M]. Beijing: Science Press, 1981. (in Chinese)

[10] &AFK. RErHL R T MBS — RIS OB R T]. RRBEER%, 1983 (2): 137-150.

QIAN W Z. Method of high-order Lagrange multiplier and generalized variational principles of elasticity with more
general forms of functionals[J]. Applied Mathemtics and Mechanics, 1983(2); 137-150. (in Chinese)



