Przyktad rozwigzania tarczy MES 1
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Ryn.l. Tarcza (a) oras jej model skoriczenie elemen towy (b)

ORIGIN =1
State materiatowe
E :=25e6 v:=0.16 h:=0.2

Wzor na obliczenie pola elementéw

0 15
WSp(tope’ )1 WSp(tOpe’ o)1 WSp(tOpe’ 31
00 t 123 A 1
= op = e) . =_.
R PRy P13 4 (€) =1 | WSPriop,, 1).2 WoP(top, ;) .2 WSPtop, )2
2 15 1 1 1
Obliczenie modutu sprezystosci
v 0 2566.10" 4.10510° 0
E vl O 6 7
D=r—— D =|4.10510° 2.566-10 0
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Macierz pochodnych funkcji ksztattu
b(e,1.1, k) :=WSPtop ), k= WP top,, )k
b(e,2,3,2) 0 b(e,3,1,2) 0 b(e,1,2,2) 0
B(e) ::2A . 0 b(e 3,2,1) 0 b(e 1,3,1) 0 b(e 2,1,1)
‘A(e
(€) b(e,3,2,1) b(e 2,3,2) b(e 1,3,1) b(e3,1,2) b(e21,1) b(e 1,2 2)
A(1) =15 A(2) =1
-0167 0 -0333 0 05 0 05 0 0 0 05 0
B(l1)=| 0 0667 0 -0667 0 O B(2)=| 0 0 0 -1 0 1
0.667 -0.167 -0.667 -0.333 0 05 0 -05-1 0 1 05
Macierze sztywnosci
K(e) :=B(e)' -D-B(e)-h-Ae)
1.65110° -4.96.10° -1.009-10° -5.816.10° -6.414-10° 1.078-10°
-49610° 351110° 8552.10" -3.241.10° 4.105.10° -2.694-10°
<L) - -1.009-10° 855210° 2292.10° 9.921.10° -1.283-10° -1.07810°
-5.81610° -3.241.10° 9.921.10° 3.78.10° -4.105.10° -5.38810°
-6.41410° 4.10510° -1.283-10° -4.10510° 1.924-10° 0
| 1.078.10° -2.694.10° -1.07810° -5.38810° 0 8.082:10° |
I 6 5 6 5]
1.283-10 0 0 410510° -1.28310° -4.105-10
0 5.38810° 1.07810° 0  -107810° -5.38810°
- ° 107810° 215510° 0  -215510° -1.07810°
4.105-10° 0 0 5131-10° -4.10510° -5.131-10°
-1.28310° -1.078:10° -2.155.10° -4.10510° 3.438-10° 1.488-10°
|-4.105-10° -5.38810° -1.078-10° -5131.10° 1.488.10° 5.67.10° |
Macierze Boole'a
i=1.2
816’8::0 826’8::0
Bli,2-<toplvl— 1) i =1 BZi,Z-(topzvl— 1) i =1
Bli-|-2,2-<topl‘2— 1) i =1 Bzi+2,2-<top2'2— 1) i =1
Bli+4,2-<topl'3— l>-|-i =1 Bzi+4,2-<top2'3— l>-|-i =1
(1000000 0] (1000000 0]
01000000 01000000
00100000 00001000
Bl= B2=
00010000 00000100
00001000 00000010
0000010 0] 0000000 1]
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Agregacja macierzy sztywnosci

K :=B1' K(1)-B1+ B2' K(2)-B2

-1.283.10° -1.078-10° 0

-410510° -5.38810° 0

Wektor prawej strony - zastepniki

sila := (p1 p2 kierunek wezl wez2 )

[ 293310° -4.96.10° -1.009-10° -5.816.10° -6.414.10° 1.48810° -1.283-10° -4.105.10° ]
-49610° 4.0510° 855210* -3.241.10° 1.488-10°
-1.009-10° 8552:10° 2.292.10° 9.921.10° -1.283-10° -1.07810° 0 0
-5.816:10° -3.241.10° 9.921.10° 3.78:10° -4.10510° -5.38810° 0 0
-6.414-10° 1.488:10° -1.28310° -4.10510° 4.079-10°
1.48810° -2.694-10° -1.078-10° -5.388-10° 0
0  -215510° -4.10510° 3.438-10° 1.488-10°
0  -107810° -5131.10° 1.48810° 567-10° |

-2.694-10° -1.078-10° -5.388.10°

0 -2.155.10° -1.078-10°
5.94.10° -4.10510° -5.131-10°

slai=(0 -75 1 1 4)

._ o o 2 2
Pg 10 s:=1 lS'_J[W5p<él%’5>,l_WSp(SiIaS’LO,l] +[W5p<gl%'5>,2_WSp(staS’4>,2i|

s, 1 S,2 )
6

sila sila
Is

Posilag o 1+silag 41"

—_ s, 1 s,2
+ .
3

Pasila 4 1+silag 5,177

sila sila
Is

Uwzglednienie warunkéw brzegowych

i:=1.4  1:=identity(8) Id, :=0

Rozwigzanie rownania MES

Q:=kKktpp
R:=K-Q- P

a1

gg O O O O O N O

P=

o

Id =1

war; , war;

0
0
0
0
-8.182:10°°

-5.21310°°
1.529.10°°

-6.156-10°° |

Warunki brzegowe -
zablokowane nr stopni swobody

1
2
war i=
3

4

Ip:=l1-1d KK:=IpK-Ip+Id PP:=Ip-P

-66.667
43.556
66.667
31.444

-7.459.10°

-1.749.10° %

319910

| 142120 |
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Przyktad rozwigzania tarczy MES 4

Powrét do elementow

Q1:=B1Q Q2:=B2Q
SR 0
0 0
0 -818210°°
1= 2 =
© 0 9| 521310°
-8.18210°° 1529.10°°
-5
-5.213.10°° | -6.156:10°° |
€4:=B(1)Q1 €9 :=B(2)Q2
_6 [ 6 |
-4.091-10 7.646-10
e,=| 0 e =|-943310°
-2.606:10°° -7.306:10°° |
01:=D¢q 05:=D¢y
-104.964 157.446
0,=|-167% 0 ,=|-210638
-280.851 -78.723
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