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P A: [A17A27 A Am]T7 a= [G], a2} R am]T>
minW = Y, Q4a ;lj,
i=1 J GL

s.t. a;* Oy A, q) <o, Oi( A, a) = }I%a();(((}z(A, a) >0);

O Gi(A a) 20, (A a)= min( (A, a) < 0), (1)
Gi(A, @) <8, (2)
aG* (A a) SO, Op(A, a)= n&ax( (A, a) 20),
aG* Gp(A a) 20, Op(A,a)= %1(1;_1( 9in(A, a)< 0), (3)
Sn(A, a) <6, (4)
a E{o 1} A E Si= {AL LA s Aingp
i= 1,2 L2, oo mpis L= 1,2, -y,
A « , Si i , N
S; ; L, m, npis , Gi
l : (1)~ (2) Lo
i , 0
i L& j :(3) ~ (4)
. Oiip (r ) L
, Oip (1 ) L
. G (1 ) J )
(1) , ;
. ; (1)

Ou(A, a) = 1- o %( A, a)/ 0 20,
Ou(A, a) = 1- a; %A, a)/ 0 <0,
On(A, a) = 1- a; Gp(A, a)/0; 20,
Om(A, a)= 1- o Gp(A, a)/ 0 <O

Gi(A a)= 1- §i(A a)/§ 20
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§w(A, a) = 1- Gn(A, a)/ & 20

?

Ni

Gi(Ai) = %{I

_ N;
Op(Ai) = flgag.f{A_im‘Niw < (}‘

i+ _ Nip
Om(Ai) = jn%aZ({AL Nip >%
Mohr
Mohr
Nii 1 (1 )
SN ]
P .
o’u .
M =5+ Ku = Fpsinpt*
ot
Ku = Fpsinpt — M 821;,
ot
0%u
- ML .
’ atZ
w= Upsinpt, KUp= Fp+ Mp*Up,
(K- Mp*)Up = Fb,
k4 K_ Mpz s UD
U= UD+ Us,

N(i) — K(i) U(i).

N(i) K(i) U(i)

B

- Ny
Nt >% Oil(Ai) = ;@{T‘Nu< 0}

Us,

(1
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; [2] ) [4]
. g( A, a)( <0), y
A Aj A1, A A A
A;
oo LA o= g(A a)
L Wi(Aijo1) = Wi(Ay) |
Qi 1 0 , Qi
L &i(A.0) = gi(A D
a — B
' PA; Ej
i€g
: Wi(Aij-1) Ai Aij-1 , Wi(Ai)  Ai Ajj
. Ta rAI(i =1 .., m), re
l 5 L 5 )
. , Py l s 2
4
1 1 , 6 , 12 ) y
P= 27150.68N/m’, E= 6.897x 10°N/cm?, 0= 17 243.5N/ em?,
O=— 17 243.5N/ m"* , : 1: Pyy= — 4.45% 10N; 2: Py
= — 4.45x 10N; , 2 — 40cos(50t) kN .
2,4  y 5.08cm*

{(6.45,19. 35, 32.26, 51. 61, 67.74, 77. 42, 96.77, 109. 68, 141.94, 154. 84, 167. 74, 180. 64, 187. 10,
200, 225. 81) e’

1 12
(ar?)
W/N A, A, As Ay As A Ay Asg Ay Ay Ay Ay
19 728 7 |167.74(19. 35 (109 68| 77.42 0 19.35 | 32.26 |109. 68109. 68| 32.26 | O 0
20702.69 |167.74]| 32.26 |141.94|67.74| 0 |32.26|51.61 | 9.77|3226(32.26| O 0
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5 @ 3 Q@ 1 5 @ 3 @ 1

AT T

@ % | NS @) :
! l
5 @ 4 @ 2 = Yo 4 @ 2
k—914 em 914 cm— k— 914 cm—3k— 514 em—3)
24
1 12 2 10
17 2

, 1% : (N)-

2 15 3 , M= 58, 2, P= 27150.68N/cm’, E

= 6.897x 10°N/ cm?,

0= 17243. 5N/ em?, 0= — 17 243.5N/ em™

- 4.45% 10°N,

) 1: P3, = Ps, = Py =— 4.45% 1ON; 2:P4y = Pey= Ps, =
, 468 y — 40cos (50t ) kN .
;S = {6. 45,9.68,22. 58, 32.26, 45. 16, 70.97, 83. 87, 103. 23, 129.03, 161. 29,
193,55 er’, 5y + 1. 24em .
2
1 2 3 4 5 6 7 8
1,2 3,4 5,6 7,8 9,10 11, 12 13, 14 15
37 2
, W . (N)e
6
6
1 ®® ®® J [ 4 9 ¢
3
® L ; ®
Yol No|o ®®§' g @ | Y |\
1 2
1®3'@5®T7® | VA I AV B R A
'254cm ‘254 em ' 254 an ' B4 em |
3 15 4 15
3 15
A A, As Ay As A A, Ay W/ N
83.87 45.16 32 26 0 6.451 6. 451 6 451 70.97 4859
83.87 70.97 32 26 0 6.451 6. 451 6 451 70.97 5265 13
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A Method for Topological Optimization of Structures
with Discrete Variables under Dynamic Stress
and Displacement Constraints

SHI Lian_shuanl, SUN Hua.n_chunz, FENG En min’
(1. Department of Computer , Tianjin Vocational Technical Teacher’
College , Tianjin 300222, P R China;
2 Department of Mechanics, Dalian University of Technoogy, Dalian 116023, P R China;
3. Department of Mathematics, Dalian University of Technology, Dalian 116023, P R China)

Abstract: A method for topological optimization of strudures with disaete variables subjeded to dy-
nanic stress and displacement constraints is presented. By using the quasi_static method, the struec-
ture optimization problem under dynamic stress and displacement constraints is converted into one
subjected to static stress and displacement constraints. The comprehensive agorithm for topologica

optimization of structures with disaete variables is used to find the optimum solution.

Key words: discrete variables, strucure optimization; topopogical optimization; dynamic stress con-
straint; dynamic displacement constraint



