opracowanie Piotr Plucifski

Przykfad 2. rozwigzania PSO
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Przykfad 2. rozwigzania PSO

Wyznaczanie funkcji ksztattu

ale,i)=(r(e) )"

Element 1
float ,6

N(1,1,z,y) ——— —1.0-0.166667-y+(1.0—1.0-0.333333 - )
float , 6

N(1,2,z,y) ——— —1.0-0.0833333-y+0.333333 -z
float , 6

N(1,3,z,y) ——— 0.25.y

Macierz funkcji ksztattu

N(e,i,m,y)::a(e,i)1-w+a(e,i)2-y+a(e,i)3

opracowanie Piotr Plucifski

e - nr elementu, /nr funkcji ksztattu

Element 2

float ,6
N(2,1,z,y) ——— —1.0-0.25-y+ 1.0

float ,6
N(2,2,z,y) ——— 0.25-y+(0.5-—1.5)

float , 6
N(2,3,z,y) ——— —1.0-0.5.-z+1.5

_ N(e,l,m,y) 0 N(e,2,a: y) 0 N(e,3,:c y) 0
mN (e,2,y):= 0 N(e,1,z,y) 0 N(e,2,z,y) 0 N(e,3,z,y)
Macierz pochodnych funkgji ksztattu
iN(e,l,az,y) 0 iN(e,2,ac,y) 0 iN(e,3,az,y) 0
dx dx dx
d d d
mB(e,ac,y):: 0 —N(e,l,ac,y) 0 —N(e,2,a:,y) 0 —N(e,3,m,y)
dy dy dy
iN(e,l,m,y) iN(e,l,:z:,y) iN(e,2,ac,y) iN(e,Z,QU,y) iN(e,3,ac,y) iN(e,3,ac,y)
| dy dz dy dz dy dz ]
float,6 [ 0333333 0.0 0.333333 0.0 0.0 0.0
mB(1,0,0) — 0.0 —0.166667 0.0 —0.0833333 0.0 0.25 A(1)=6
| —0.166667 —0.333333 —0.0833333 0.333333 0.25 0.0
float,6 | 00 0.0 05 0.0 —0.5 0.0
mB(2,0,0)———| 0.0 -0.25 0.0 0.25 0.0 0.0 A(2)=4
|—0.25 0.0 0.25 0.5 0.0 -0.5
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Przykfad 2. rozwigzania PSO opracowanie Piotr Plucifski

Elementowe macierze sztywnosci -
Ke(e):=mB(e,0,0) -D-mB(e,0,0)-A(e)

[ 2.2685-107  6.4815-10° —1.9769-107 —2.5926-10° —2.9167.10° —3.8889.10° |
6.4815-10° 1.2963-10° —6.4815-10° —5.1852.10° —5.8333-.10° —7.7778.10°
Ke(1)= —1.9769-10" —6.4815-10° 2.1227-.10" —3.2407-10° —1.4583.10° 3.8889-10°
—2.5926-10° —5.1852-10° —3.2407-10° 9.0741-10° 5.8333.10° —3.8889-.10°
—-2.9167-10° —5.8333-10° —1.4583.10° 5.8333.10° 4.375-10° 0
| —3.8889.10° —7.7778.10° 3.8889.10° —3.8889.10° 0 1.1667-10" |
[ 2.9167.10° 0 —2.9167-10° —5.8333-10° 0 5.8333.10° |
0 7.7778-10° —3.8889.10° —7.7778-10° 3.8889.10° 0
Ke(2)= —2.9167-10° —3.8889.10° 3.4028-10" 9.7222.10° -3.1111-10" —5.8333-10°
—5.8333.10° —7.7778-10° 9.7222.10° 1.9444.10" —3.8889-10° —1.1667.107
0 3.8889-.10° —3.1111-10" —3.8889-10° 3.1111-107 0
| 5.8333.10° 0 —5.8333.10° —1.1667-10" 0 1.1667-10" |
Macierze Boole'a
Bo(e) =||B +0
6,8
foriel..2 (0000001 0] (0010000 0]
B —1 00000001 00010000
1,2+ (top 1—1 +1
(tor..,, = 1) Bo(1):00100000 Bo(2) 00001000
mg.top_uf_l 00010000 00000100
2 (o) 10000000 10000000
B,-+4,2.<t0p ‘_1>+i‘—1 (01000000 (0100000 0]
return B
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Przykfad 2. rozwigzania PSO opracowanie Piotr Plucifski
Agregacja macierzy sztywnosci
K:=Bo(1) -Ke(1)-Bo(1)+Bo(2) -Ke(2)-Bo(2)

[ 3.5486.107 0 ~1.4583-10° 9.7222.10° —3.1111-107 —3.8889.10° —2.9167-10° —5.8333.10° ]
0 2.3333.10"7 9.7222.10° —3.8889.10° —5.8333.10° —1.1667-10" —3.8889.10° —7.7778.10°
—1.4583-10° 9.7222.10° 2.4144.107 —3.2407-10° —2.9167-10° —5.8333-10° —1.9769-10" —6.4815.10°
9.7222.10° —3.8889.10° —3.2407-10° 1.6852.10" —3.8889.10° —7.7778.10° —2.5926.10° —5.1852.10°

—3.1111-10" —5.8333-10° —2.9167-10° —3.8889.10° 3.4028-10" 9.7222.10° 0 0
—3.8889.10° —1.1667-10" —5.8333.10° —7.7778-10° 9.7222.10° 1.9444-10" 0 0
—2.9167-10° —3.8889-10° —1.9769.10" —2.5926-10° 0 0 2.2685-10° 6.4815-10°
| —5.8333.10° —7.7778-10° —6.4815-10° —5.1852.10° 0 0 6.4815-10° 1.2963-10" |

Wektor prawej strony - rownowazniki obcigzenia

Funkcja obcigzenia plx. (1 —%) +p2x %
f(plz,p2z,ply,p2y,1,s):= . .
ply-(l—— +p2y-7
obcigzenie definiowane w uktadzie globalnym
Tes+T7
Brzeg gdrny elementu 2 Fg(s):=f(7,14,0,0,2,s—1) Fg(s)— 2
0
T
Rézwnowazniki obcigzenia dla elementu 2. - obcigzenie wzdtuz osi x=s i dla y=4 Zt2g(s):==mN(2,s,4) -Fg(s)
ALY,
Brzeg prawy elementu 2 Fp(s):=f(5,15,0,0,4,s) Fp(s)—| 2
0
T
Rézwnowazniki obcigzenia dla elementu 2. - obcigzenie wzdtuz osi x=3 i dla y=s Zt2p(s):=mN(2,3,s) -Fp(s)
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Przykfad 2. rozwigzania PSO opracowanie Piotr Plucifski

i1 6 _ _ [ 9.3333 ]
B 16.6667 0
5 4 0 16.6667
35 T 0
z2.::‘[Zt2g(s).ds+JZt2p(s),ds 22= 0 p::Bo(Z) e 22 p= 35
1 0 9.3333 0
| 0 0
| O
Warunki brzegowe - zablokowane
nr stopni swobody
3
4
war =
7
8
Uwzglednienie warunkdéw brzegowych
i=1..4 I':=identity(8) Id =0 W =1 Ip:=I—-1Id KK:=Ip-K-Ip+Id pp:=Ip.p
Wyniki z Robota
o . [ 8.512.107¢ ] [ 3.5527.107] | o
Rozwigzanie ukfadu réwnan 6 15 V2 0.0 0.0
1.216-10 7.1054-10 2 2 97120006  -2,4240e-06
d:=KK+pp 0 —31.4444 W2 8,51206-06 12160006
=K ed—p d=| 0 .| 591111 a2 0.0 0.0
9.712.107° —3.5527-107"
—6 —15
0 —29.5556 T 3144 59 11
L 0 . | —59.1111 . 4 2 29.56| 59,11

Powrodt do elementdw
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Przykfad 2. rozwigzania PSO opracowanie Piotr Plucifski

de(e) ::Bo(e)-d s(e) ::mB(e,0,0)-de(e) a'(e)::D-é‘(e) a_z(e)::'v-(cr(e)1+0'(e)2)
Element 1 8
0 0 2.3644
de(1)=|, e(1)=|3.04-107" o(1)=| 9.4578 o_z(1)=2.3644
.107° 24.8267
8.512:107° 2.128-10
1.216-107° |
[0
Element 2 0
.10~
9.712.10-° 6-10 . 13.9533
de(2)= 6 £(2)=|-6.06-10 o(2)=|-14.1867 o_z(2)=-0.0467
—2.424-10 7
6 6.08-10 7.0933
8.512.10~
1.216-107° .
: . anel/Wezel/Przypadek XX (kPa) SYY (kPa) sXY (kPa) | sMorm. (kPa)
w4 2 23644 | 94578 24 3267 23644
V¥ 2 23644 9,4578 24,8267 12,3644
W 4 2 2,3644 94578 24 8267 23644
a u 2 13,9533 -14, 1867 7.0933 -0.0467
- . Lo 42 2 13,9533 -14,1867 70933 -0.0467
Wartosci przemieszczen w srodku ES oY 2 1396331 141867 70933 00467

3
> wsp
. i=1 top, ;3
Xs(e,j):: 3
Xs(1,1)=1.3333 Xs(2,1)=2.3333
Xs(1,2)=1.3333 Xs(2,2)=2.6667

u(e) ::mN(e,Xs(e, 1) ,Xs(e,2)) «de (e)

u(l):[2.8373-10—ﬁl u(2)

6.0747-107°
4.0533.107"

—4.0267-107"
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