Przykfad rozwigzania PSO opracowanie Piotr Plucinski
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Przykfad rozwigzania PSO opracowanie Piotr Plucifski

ORIGIN :=1
E:=25.10° v:=0.16 Wz6r na obliczenie pola elementow
0 1.5 wSptop , 1 wsptop ,2 1
0 O 1 e, 1 e, 1 1
wspi= |, top._[1 ] F(e):= wsptopmy1 wsptopef2 1 A(e)._5-|F(e)|
2 1.5
w8pt0p6~3,1 wSptope 3,2 1

E 1—-v v 0 A
D= Jd v 1-v 0 2.6623.10" 5.071-10° 0
(1+v)-(1-2-v) A e D=|5.071-10° 2.6623-10" 0
2 0 0 1.0776-107
Wyznaczanie funkcji ksztattu
. ( —1)@ . . . . ) }
a(e,i):=\F(e) N(e,i,z,y) ::a(e,z)l-w+a(e,l)2-y+a(e,z)3 e - nr elementu, /nr funkcji ksztattu
Element 1 Element 2
float ,6 float ,6
N(1,1,z,y) ——— 0.666667 -y —0.166667 - = N(2,1,z,y) ——— —0.5-2+1.0
float ,6 float ,6
N(1,2,z,y) ——— —0.666667-y+(1.0—0.333333 - ) N(2,2,z,y) ——— —1.0-y+1.5
float ,6 float ,6
N(1,3,z,y) ——— 0.5z N(2,3,z,y) ——— y+(0.5-2—1.5)
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Macierz funkcji ksztattu

mN(e,a:,y):: N(e’17w7y) 0 N(e,2,$,y) 0 N(e,3,m,y) 0

Macierz pochodnych funkgji ksztattu

iN(e,l,x,y) 0 iN(e,2,3:,:l/) 0 iN(e,3,aj,y) 0
dz dz dz
d d d
mB(e,x,y):: 0 —N(e,l,x,y) 0 —N(e,Q,w,y) 0 —N(e,3,w,y)
iN(e,l,ac,y) iN(e,l,ar:,y) iN(e,Q,J:,y) iN(e,2,ac,y) iN(e,?;,x,y) iN(e,3,w,y)
| dy dx dy dx dy dx
float,6 | —0-166667 0.0  —0.333333 0.0 0.5 0.0
mB(1,0,0) —— 0.0 0.666667 0.0 —0.666667 0.0 0.0 A(1)=1.5
| 0.666667 —0.166667 —0.666667 —0.333333 0.0 0.5
float,6 |—0-5 0.0 —(0.41359-107*) 0.0 0.5 0.0
mB(2,0,0) ———| 0.0 0.0 0.0 -1.0 0.0 1.0 A(2)=1
| 0.0 —0.5 -1.0 —(0.41359-107*) 1.0 0.5

Elementowe macierze sztywnosci .

Ke(e)::mB(e,0,0) -D-mB(e,0,0)-A(e)

[ 8.2932.10° —2.6411-10° —4.9653-10° —2.7468.10° —3.3278-10° 5.3879.10° |
—2.6411-10° 1.8197-10"7 1.0565-10° —1.685-10" 2.5355-.10° —1.347.10°
—4.9653-10° 1.0565-10° 1.1621-10" 5.2823-10° —6.6557-10° —5.3879-10°
—2.7468-10° —1.685-10" 5.2823-10° 1.9544.10" —-2.5355-10° —2.694.10°
—3.3278-10° 2.5355-10° —6.6557-10° —2.5355-10° 9.9835.10° 0

| 5.3879.10° —1.347.10° -5.3879.10° —2.694.10° 0 4.0409-10° |

marzec 2025



Przykfad rozwigzania PSO

[ 6.6557-10° 0 0 2.5355.10° —6.6557-10° —2.5355-10° |
0 2.694.10° 5.3879-10° 0 —5.3879.10° —2.694.10°
Ke(2)= 0 5.3879-10° 1.0776-10"7 0 —1.0776-10" —5.3879-10°
2.5355.10° 0 0 2.6623.107 —2.5355.10° —2.6623-107
—6.6557-10° —5.3879-10° —1.0776-10" —2.5355-10° 1.7432.107 7.9234.10°
| —2.5355.10° —2.694.10° —5.3879.10° —2.6623-10" 7.9234-10° 2.9317-10" |
Macierze Boole'a
Bo(e):: B <0
6,8
foriel..2 (1000000 0]
B _1 01000000
i,2«(top 1—1 +1
(tor...,— 1) B0(1)200100000 Bo(2)
, 1 00010000
z+2,2-<top6 71>+z
: 00001000
i+4,2-<topkv —1>+z(_1 0 000010 0_
return B
Agregacja macierzy sztywnosci
T T
K:=Bo(1) -Ke(1)-Bo(1)+Bo(2) -Ke(2)-Bo(2)
[ 1.4949.107 —2.6411-10° —4.9653-10° —2.7468-10° —3.3278.10° 7.9234.10°
—2.6411-10° 2.0891-10" 1.0565-10° —1.685-10" 7.9234.10° —1.347.10°
—4.9653-10° 1.0565-10° 1.1621-10" 5.2823.10° —6.6557-10° —5.3879.10° 0
Ko —2.7468-10° —1.685-10"7 5.2823.10° 1.9544.10" —2.5355-10° —2.694.10° 0
—3.3278.10° 7.9234.10° —6.6557-10° —2.5355.10° 2.0759-10"7 0
7.9234.-10° —1.347.10° —5.3879.10° —2.694-10° 0 3.0664-107
—6.6557-10° —5.3879-10° 0 0 —1.0776-10" —2.5355.10°
| —2.5355-10° —2.694-10° 0 0 —5.3879-10° —2.6623-10" 7.9234-10°
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Wektor prawej strony - rdwnowazniki obcigzenia

Funkcja obcigzenia

plar;-(l—i +p23:-i 0
f(PlﬂU,P?l',Ply,P?yal,S):: : : F(S)::f(0,0,0,—75,2,S) F(S)—) —(7508)
ply-(l—; +p2y-§ 2

Rézwnowazniki obcigzenia dla elementu 2. - obcigzenie wzdtuz osi x=s i dla y=1.5

T

Zt2(s):=mN(2,s,1.5) -F(s)

0
. [ 0] —25 ,
1:=1..6 Warunki brzegowe - zablokowane
2 —25 - 0 nr stopni swobody
22 = | Zt2 (s)Ads z2= 0 p::Bo(2) «22 p= 0
i i 0 0 1
0 0 0 war:=| >
| —50 | 0 3
| —50 | 4
Uwzglednienie warunkéw brzegowych
i:=1..4 I:=identity (8) Id =0 d =1 Ip:=I—1Id KK:=Ip-K-Ip+1Id pp:i=Ip-p
. ., [0 [ —66.6667
Rozwigzanie ukfadu réwnan 0 49.9925
. 0 66.6667
d:=KK ~.pp 0 32.0775
r==K-.d—p d= ~1.585.10°° "= 1.4211.107"
—1.0415-107° 5.6843.107"
3.0919.107° —1.4211-107"
| —1.2291-107° | | —4.9738.107" |
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Powrot do elementow

de(e) ::Bo(e)-d 6(6)::mB(e,0,0)-de(e) a’(e)::D-é‘(e) J_z(e)::v-(0(6)1+0'(e)2)
Element 1 8
0 ~7.925.107" —21.0985
de(1)= 0 e(1)= 0 . o(1)= ;;1.(1)15;2 o_z(1)=-4.0188
1585.10- —5.2077+10 —56.
| —1.0415-107"
[ 0
Element 2 0
» 1.546.10°° 31.6478
—1.585-10 6
de(2)= 1041510~ £(2)=|-1.8754-10 o(2)=|—-42.0881 o_z(2)=-1.6704
S ~1.4685-107° —15.8239
3.0919-10
| —1.2291-107°
Wartosci przemieszczen w $rodku ES
3
> wsp
XS(G .)': =1 mpe,i’]
»J)*¢ 3
Xs(1,1)=0.6667 Xs(2,1)=1.3333
Xs(1,2)=0.6667 Xs(2,2)=1.1667
u(e)::mN(e,Xs(e,1),Xs(e,2))-de(e)
—5.2833.107" 5.0231-107"
u(l):[—3 4718- 10‘Gl u(2):[_7 5687 - 10‘6l
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