Przyktad rozwigzania PSO ver 1 1
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=0.16
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ORIGIN := 1 dy 13
State materialowe

Wz6r na obliczenie pola elementéw

E := 25¢6 v:=0.16
0 1.5
0 0 (1 2 3) 1 WP(tope,1). 1 “P(tope,5).1 " P(tope ). 1
Wsp = top := _ L
134 A‘%e) - 2 WSp(tope,l),Z WSp(tope’z),Z WSp(topeJ),Z

2 0.5
215 1 1 1
Obliczenie modutu sprezystosci
l-v. v 0 2662 100 5.071x 10° 0
D E v 1-v 0 Do 6 7
T U iva_2v) . d-2v 5071x 107 2.662x 10 0
2 0 0 1.078x 107
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Przyktad rozwigzania PSO ver 1 2

Macierz pochodnych funkgcji ksztattu

b(e,i,j.k) := WSp(tope’i) ko WSp(tOPe,j)’k

b(e,2,3,2) 0 b(e,3,1,2) 0 b(e,1,2,2) 0
1
B(e) = A )- 0 b(e,3,2,1) 0 b(e,1,3,1) 0 b(e,2,1,1)
. €
b(e,3,2,1) b(e,2,3,2) b(e,1,3,1) b(e,3,1,2) b(e,2,1,1) b(e,1,2,2)
A(l)=15 AQ2) =1
-0.167 0 -0333 0 05 0 -05 0 0 0 05 0
B(1) = 0 0.667 0 -0.667 0 0 B2)=| 0 0 0 -1 0 1
0.667 -0.167 —0.667 —-0.333 0 0.5 0 -05-1 0 1 05
Macierze sztywnosci

Ke(e) == B(e) -D-B(e)-A(e)

8293 x 10° —2.641 x 10° —4.965x 10° —2.747x 10° —3.328x 10° 5.388x 10°

2641x 10° 1.82x 107 1.056x 10° —1.685x 10’ 2.535x 10° —1.347x 10°

el —4965x 10° 1.056x 100 1.162x 10 5282x 10° —6.656x 10° —5.388 x 10°
e =

6 7 6 7 6 6

2747x 10° —1.685x 107 5282x 10° 1.954% 107 —2.535x 10° —2.694 x 10

23328 x 10° 2535x 10° —6.656x 10° —2.535x 10° 9.984x 10° 0

5388x 100 —1.347x 10° —5.388x 10° —2.694x 10° 0 4.041 x 10°

6.656 x 10° 0 0 2.535% 10° —6.656x 10° —2.535x 10°

0 2.694x 10° 5388 x 10° 0 5388 x 10° —2.694 x 10°

0 5388x 10°  1.078x 10’ 0 _1.078x 107 —5.388 x 10°
Ke(2) =

2.535% 10° 0 0 2.662x 107 -2.535x 10° —2.662x 10

6656 x 10° —5.388x 10° —1.078x 10" —2.535x 10° 1.743x 10°  7.923 x 10°

2535x 10° —2.694x 10° —5.388x 10° —2.662x 10" 7.923x 10° 2.932x 10’

Macierze Boole'a
i=1..2

B16,8::O B26,8::O

=1

Bli,Z‘(tOpl’l—l)‘i’i = =1

Bzi,l(topz’ 1—1)+i =

=1 B2

Blii2 2. (topy p-1)+i

i+2,2:(topy 1)+ |

Il
—_
Il
—_

Bliia 2. (topy 5-1)+i° B2i4 2. (topy 5-1)+i

0
1

0

(=R )
—_
(=R )
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Przyktad rozwigzania PSO ver 1 3

Agregacja macierzy sztywnosci

K= BIT-Ke(1)-BI + B2" Ke(2)-B2
1.495x 107 —2.641x 10° —4.965x 10° —2.747x 10° -3.328x 10° 7.923x 10° —6.656x 10° ~2.535x 10°
2641 x 10° 2.089% 107 1.056x 100 ~1.685x 10 7.923x 10° —1.347x 10° —5.388x 10° —2.694 x 10°
—4965x 10° 1.056x 10°  1.162x 10" 5.282x 10° —6.656x 10° —5.388 x 10° 0 0

| 2747 10% —1.685x 107 5.282x 10° 1.954x 107 —2.535x 10° —2.694 x 10° 0 0
—3328x 10° 7.923x 10° —6.656x 10° —2.535x 10° 2.076x 10’ 0 _1.078x 107 —5.388x 10°
7023 x 10° —1347x 10° 5388 x 10° —2.694 x 10° 0 3.066x 107 -2.535x 100 —2.662x 107
~6.656x 10° —5.388 x 10° 0 0 _1.078x 107 -2.535x 10° 1.743x 107 7.923x 10°
2.535x 10° ~2.694 x 10° 0 0 5388 x 10° —2.662x 107 7.923x 100 2.932x 10

Wektor prawej strony - rownowazniki obcigzenia

sila := (p1 p2 kierunek wez1 wez2 )

p8::0

Py.silay s—l4silay 3~ ( 6

2
= \/ [¥5P(sitay 5).1 = Plsitay g 1] [ " Psiag )2 7 P(sita ). 2]

sﬂa1

sila:=(0 =75 1 1 4)

, 1

sﬂal’2
+ 3 1

2

0 Warunki brzegowe -
25 zablokowane nr stopni swobody
3 s1la1’1 . sﬂal’2 | 0 1
p2-sila1’4—l+sila1,3 o 3 6 s p= 0 2
war =
0 3
0 4
0
I . =50
Uwzglednienie warunkéw brzegowych
i:=1..4 I:= identity(8) Idg,g =0 war;, war; =1 1Ip:=1-1d KK:=Ip-KIp+1Id pp = Ip-p
Rozwigzanie rownania MES 0
—66.667
-1 0
d:= KK -pp 0 42.923
ri= Kd—p 0 66.667
. 32.077
d=|-1.585% 10" r= 0
1042 10 ° 0
-6 0
3.092x 10 "
5 5.684x 10
-1.229x 10
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Przyktad rozwigzania PSO ver 1 4

Powrét do elementéw

dl = B1.d d2 .= B2.d
. 0
. 0
0 _1585x 10" °
dl = dz = -
0 1042 10 °
_1585% 10" ° 3092 % 10~
1042 107° 1229x% 10>
g, == B(1)-dl €, := B(2)-d2
2 925% 10~ 1.546 % 10 °
€ = 0 e2=|_1875x 10 °
-6 —
~-5.208 x 10 _1.468x 10~ °
o= D¢ o, = D-gy
-21.099 31.648
oy =| —4.019 o, = | —42.088
-56.117 ~15.824
o1, = V-(Cnl + 012) o, =—4.019 T2 = V'(%l " 022) 0y, = —1.67
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