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— 1155 (bd)1— Ik [ (ad)1— Tk [(bd) 1+l g5~ T unx (5.12)

HBEEFMV=0FNFE S RH N HBLARREESRELEG. D, (5.11).

(2,1)€E%0a (5.11)

2, REERABSHEEAROEBRER
FHEBA KRB EAR S EARZ AE U THEXA.

1,

Hsg[?ax[tq,t,],]+ﬂsg[%,x[tq,t,]6]=j j T U®dSdt (5.13)
ab

Y S

Hex[TaX [taytels ] ex [Tax [tg,tr]s]= [ —P@royddr (5.1

T,
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XFHERRRRBET HX AR RS FEEEMER. BER, MR, N2 AL RNE
£.

3. SR ERBESEERE SR XERIEAERT SR
FAG.IDGIORX, HGIDRMKEERERANNVEERBSRS R NH, HFE
SR XA R B4 B R A IX T X A se e B 2 4y B,
T sn=H gl (ac) 1+ H 5[ (ad) 1+ H g5[ (be) 1+ H 5[ (bd) 1+ H 5x[ (ac) ]
+ H okl (ad) 1+ Hesx[(be) 1+ Hex [ (bd) 1+ T aus— I nnx (5.15y

13
Rt Tamx = L jS T U® - UP)dSdt (5.16)
1 ob

Ted

J ek =J PP LU —UP)de

Jgn=—1IIs5[ Cac)]—IT ;5[ (ad)]—IT 5[ (bc) 1— I 550 (bd) 1— I ;g [ (ac) ]
— s (ad)]— 5[ (be) 1= s, [((bd) I+ VT pus— L nnk (5.17)

iy
A ﬂm=j jS (T @+ T YU @d Sdt
tl ab

Jnnx =j (P @4 P@ @) dr (5.18)

Ted
EESRXEESERPEIALE, AHNEE, %8, _TE, pTEANEE, X
BEEx.

4, HSEEHFREH—BER
WA S TAK, i Te EREMBR, To HREREX, NIRES n B, Hlto,irde
EREDERK, (ol )e EREREX, RAZXLZREH San, Sen, Soo Fix, WES
R {teamsilatnns {tetun FEki, Thi H MY EMBR, T HXERGEX, HH K =N
TRIEERX AR, HaXel, R Tas=T X{t}un, Tan=T X{lgtun, Toa=T X{lg}un
—RBIB R4 R XL 4y [FEIZ Ry
J= Y Hy[Fax[t, t,]1]+ D HelT X[1g,t:]0]

~ Y ITg[Fyx [t 1,00— 2 &[T X[1g,t,1a]
b d

+ZJYHHE+ ZJYHHE+ ZJYHHE

Suy Stun Sun
~Y T gux— S Tang—Y Junx (5,19
Tuur Tur Tan
Hip A B TE I~5 B8, SIERERE Or=0 ENTEIRI T HRAM S KL FES

R,
H1(3.19) SRR HER & 4 [X 4 P AR 1R B 5k A B AR TR B i — OB R AL RBAE T B 2 47

D A BB A B Ay SR,
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ZRGAD—BREE T,

(1) ZjE. WETERSR, RS REERSX2EEREBR, FoXENE
.

(2) HXEEAMERRAEX, BHRARTHEEAKMERE; SRESHE 7K
wEe. o XAIRERE=MER,

(3) BRI BE I~ NEERE, Ry XRBRER L.

(4) HSXFES. . SHRFEIMEY, FAREEBREEESKE.

SREGFEARERTHANOIOER, BEELRSI~NRIINELSHTERSSES. W
BT EFENNA., ¥2LEFHE—SHIE.
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Some General Theorems and Generalized and Piecewise
Generalized Variational Principles for Linear Elastodynamics

Xing Jing-tang

(Beijing Institute of Aeronautics and Asironautics, Beijing)

Zheng Zhao-chang
(Qinghua University, Beijing)

Abstract

From the concept of [our~dimensional space and under the four kinds of time
limit conditions, some general theorems for elastodynamics are developed, such as
the principle of possible work action, the virtual displacement principle, the
virtual stress-momentum principle, the reciprocal theorems and the related
theorems of time terminal conditions derived from it, The variational principles
of potential energy action and complementary energy action, the H-W principles,
the H-R principles and the constitutive variational principles for clastodynamics
are obtained, Hamilton's principle, Toupin’s work and the formulations of Ref,
[5],[17~24] may be regarded as some special cases of the general principles given
in the paper, By considering three cases: piecewise space-time domain, piecewise
space domain,piecewise time domain, the piecewise variational principles including
the potential, the complementary and the mixed emergy action fashjons are given.
Finally, the general formulation of piecewise variational principles is derjved,
1f the time dimension is not considered, the formulations obtained in the paper

will become the corresponding ones for elastostatics,

Key words variational principle, elastodynamics, general theorem, boundary value

problem of four~-dimensional domain, dynamics



