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> ny 3BIBIANTF q4, q, BIXHEEE

p1 =-9U(q1,92) /99y,

p2 =3U(q1,92)/9q; (44a)
B

p1j =—3dU/Aqy;, po; = dU/Aqy;  (44b)
HARFREREEE, v, = {7, pl1T,i = 1,218
b Gl G e sl
Dp2;/3qy; == Ip1;/3qz = P*U/Iq2:9qy;
(45)
RELEEREREGESRENE. ZRESE
AREMARA R FIR A I (31) 5(37) 3
AR 4E BB R RS BRI R IR AR S S PR B SR
WRAEBURIE], A BB IE B AN R BB R R AT AR
T RE B A REFR /R W AT &N

FRAFE BEENES, YEPAENY
IE M AS B AR ) ; 76 4 5073 AL B 73 BB 17 . B0 T B
(31) BB RE(37) B97E 43 IR AR A IE W AR 4 X A [F)
YEEER SR ROMET . TS50 1 22 0 R BK 454 TN
FTEEPIE TENZ SR SRR

5 HFRIE

AU T AT Ty BB AR B A

AR A H B4 (X B AR TR BB R R W o tR A 4 ek 4, A
TREEBRBENES. R2Z, REEERHEN
TR E T BT ERPNFE. WELIRE
4k NIRRT EE RARESFESHE A
TE TS B B RTS8 1E 0 A8 4, e — BBy . IE N AR 4R
BEFH. BT 4 RE BEREES REBLR
PRFEH.
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ANALYTICAL STRUCTURAL MECHANICS AND FINITE ELEMENT”

Zhong Wanxie
(State Key Laboratory of Structural Analysis for Industrial Equipment , Dalian University of Technology , Dalian 116023, China )

Abstract Traditionally, analytical mechanics is described by means of dynamics, and the common foundation
for structural mechanics and optimal control is analytical mechanics. So, under the framework of structural
mechanics or optimal control theory, there should also be a whole set of analytical mechanics theory, which we
define as analytical structural mechanics. A conservative system can be described with the Hamilton system
methodology, and its characteristic is the symplectic conservation, which is the most important feature of con-
servative system. The finite element method was initiated from structural mechanics, and its element stiffness
matrices should be symmetric, which is, in fact, the symplectic conservation. Based on the fact that the inter-
val deformation energy depends only on the two end displacements vector, we derive the Lagrange and Poisson
brackets analytically, the symplectic duality system, the canonical equations, and the canonical transforma-

tions, etc.

Key words analytical structural mechanics;symplectic conservation; canonical transformation; finite element.
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