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~ for Large Scale Structur

Feng Yuansheng
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Abstract

Two different kinds of optimization methods are presented in this paper, One
is concerned with the optimization of member size (i, e, plate thickness and bar
section area) under displacement constraints, The other is concerned with the
optimization of joint positions, '

A new optimality criterion method is used to optimize member sizes under
displacement constraints, For a sipgle displacement constraint the accurate optima-

lity -criterion is derived as follows,

o 7 ,
— FF?LI . 970?51 FPF?Li
g z - Ejdi ‘Z T Gity E E 4y (o
Assume that the structure contains n, active members,
ad FPFYL , ' ' ‘
R . N e N P (2)
» _ 1 _ _FMFY 1. . . |
T T ArTh 2w (8

Hence
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is the optimality criterion, The iterative formula is taken as follows;
) K K
A(‘K—.»H____—A('_}()[r(lx)(c(iis’)') 2 (E(K)) k] ] (6 )
Where

. E!m=ci/cmlxsv Chaax=max(C,, Cy,y Crade -
For multiple constraints only two active constraints are involved to derive the
iterative formula, In order to eliminate oscillation of the - iteration prigicﬁss,,aﬂd
accelerate convergence the searching step length is specially chosen, For .the given

illustrative examples the optimal design can be reached within 3 5 iterations,

Fullv stressed design or a new optimality criterion is adopted for stress
constrants,

A gradiente method with accelerated: convergeace is used lo optirize the joint
positions, All the joint positions can be regarded as a generalized variable, Each
compcnent of this variable is pro;:dftionfift to the raie of siructural weight varia-
tion (OW /Y ;) owing to ine aaritaion of each joint positions, An approximate but
aceurate method is adooted in this paper to evaluate the rate of structural weight
variation as foliows, o

(KI{A8}+(AKI{d}=0, (7)
According to this formula, force F’/ can be found, Then we can obtain the first

approximate values of the member sizes in the K’ case, For stress member

v 4 FL | (8)
A,—AFir . -« )
For displacement constraint member
~FIPEIQ ,
Ay =4, EFR (9)
~  FFF$

According to these member sizes we can calculate new [K”J, Substituting the new
[K”) for the [K’) of equation (7 ), we can obtain quite a,e?ixrate F?and the 47,

Applying the above method to optimize a given lar‘g%' scale structure, the
optimization of joint positions can be reached within 3~5 iterations, -For ever
definite configuration the oplimization of member sizes can be, approximately rea-
ched within 3 iterations, Therefore, 9~15 iterations are wmneeded to ohtain a

satisfactory configuration optimization,
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