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AN EXTENDED HAMILTON'S PRINCIPLE AND ITS APPLICATION TO TIME FINITE ELEMENT METHOD

FHEHETE
By Masashi IURA

A new functional, Euler equations of which are Lagrange’s equation of
motion and the initial condition for momenta, has been proposed.

Based on the functional, a time finite element method has been formulated.
In this formulation, the momenta at both initial and final stages are
treated as independent variables. As a result an accuracy of momenta is
improved. It has been shown through a numerical example that the present
time FEM gives a better performance compared with the existing method.

As an application, a control problem of space structures has been
analysed. In spite of using coarse meshes, good numerical results have

been obtained.
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HATNCBT B RER S REROBEL L UUT THOROBEREZ S TWE, —FH. Bik2 ORI
TREE, At=0.50KTIA b, BEREIBEROBZI0.1%ETHI . BRIEENBONATHE S

ENS B, Table 1 a ( At= 0.5 )
Time Exact Results Numerical Results Error ( 7% )

T= 10.00{FORCE= 0.65407070E-01|FORCE~ 0.55078909E-01}{ERROR= 0.15790588E+02
DISPL= 0.10065407E+02|DISPL= 0.100855079E+02|ERROR= 0.10261046E+00

T= 20.00|FORCE= -0.13078615E+00(FORCE= -0.11014114E+00{ERROR= 0.15785320E+02
DISPL= 0.19869214E+02|DISPL= 0.19889859E+02|ERROR= 0.10390453E+00

T= 30.00|FORCE= 0.19610928E+00|FORCE= 0.16517003E+00}|ERROR= 0.15776537E+02
DISPL= 0.306196109E+02{DISPL= 0.30165170E+02|ERROR= 0.10246106E+00

T= 40.00| FORCE= -0.26134850E+00|FORCE= -0.22014891E+00|ERROR= 0.15764236E+02
DISPL= 0.39738651E+02|DISPL= 0.39779851E+02|ERROR= 0.10367638E+00

T= 50.00| FORCE= 0.32647591E+00|FORCE= 0.27506114E+00|ERROR= 0.15748412E+02
DISPL= 0.50326476E+02|DISPL= 0.50275061E+02({ERROR= 0.10216247E+00

T= 60.00/FORCE= -0.39146362E+00|FORCE= -0.32983009E+00|ERROR= 0.15729057E+02
DISPL= 0.59608536E+02|DISPL= 0.5967T0110E+02[ERROR= 0.10329651E+00

Table 1 b ( At= 0.1 )
Time Exact Results Numerical Results Error ( % )

T= 10.00|FORCE= 0.65407070E-01|FORCE= 0.64993247E-01|ERROR= (.63268869E+0¢0
DISPL= 0.10065407E+02{DISPL= 0.10064993E+02{ERROR= D.41113402E-02

T= 20.00|FORCE= ~0.13078615E+00|FORCE= -0.12895904E+00|ERROR= 0.63241871E+00
DISPL= 0.19868214E+02}{DISPL= 0.19870041E+02|ERROR= 0.41628024E-02

T= 30.00|FORCE= 0.19610928E+00{FORCE= 0.19485993E+00}ERROR= 0.63196866E+00D
DISPL= 0.30196109E+02|DISPL= 0.30194870E+02{ERROR= 0.41043341E-02

T= 40.00{FORCE= -0.26134850E+00)FORCE= -0.25968851E+00|ERROR- 0.63133836E+08D
DISPL= 0.39738651E+02|DISPL= 0.39740301E+02|ERROR= 0.41521121E-02

T= 50.00|FORCE= 0.32647581E+00{FORCE= 0.32441739E+00|ERROR= 0.63052762E+00
DISPL= 0.50326476E+02|DISPL= 0.50324417E+02|ERROR= 0.40803336E-02

T~ ©60.00|FORCE= -0.39146362E+00|FORCE= -0.38899922E+00|ERROR= 0.62953612E+0D
DISPL= 0.59608536E+02|DISPL= 0.58611001E+02|ERROR= 0.41343154E-02
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