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Przyktady kratownic

Kratownica mostu

Kratownica kadtuba

Kratownica dzwigu

Kratownica dachu




Element skonczony preta kratownicy 2D

Lokalny wektor parametrow weztowych: l_qJe - |_q1, q2 Je

y A

g, = U, COSa + v, Sin

Globalny wektor parametréw weztowych:

ng Je = Lupuliuz’l)zje

Transformacja wektora parametrow weztowych:

(i=12)

j . EA[ 1 -1] o . g
Lokalna macierz sztywnosci preta: [k]ezl— /0 1 ay cosa Sina 0 0 v |
_ //// ! = . < Fol
s L1 — 7 02, 0 0 cosa sina]|u,|
Energia sprezysta elementu: '/"*\: —————— ] AII hUZE
U 1 K 1[ T T t *k T Globalna macierz sztywnosci preta kratownicy:
€ _ELqJ[ ]e {q}e _E qQJe[ k] [ e [ k]{qQ}e i C2 SC _C2 —sc |
x2 2x2  2x1 x4 4x2 2x2  2x4 g i :
Y ’ i[k ]- EA| sc | s* | —-sc |—s®|
U ."l;'“: m) L9 || —¢®|-sc| c¢® | sc |
= — 1 | !
e ZquJe:[ gli{qq}e | —sc|-s*| sc | s* |
i s=sin@, c=cosa 3




Przyktad kratownica 3 pretowa

Element 1 nodes 1 and 4 slope angle «, = 5, length
7/ Element 2 nodes 2 and 4 slope angle «a, =0 length
%qe 45
? Element 3 nodes3 and 4 slope angle «, =-f, length
7 [k JoJofool W [ K ][0
Z [k [k fojofoloy K G 4|0
7 hG"ﬁ_klzl k122 0 0I|___k13__-__lz124___ 0
{ o (oG 0lo) k| _k__llo
00|00 fkl[kij' kK K, 0
ki Bk Bk, B RN L v I
e’ L0 e "Il Je 0 [0 10 |0 jky 2 L Mes _ | Fa _ _||
Ll [ ke [k | e, |6 | Ky |kt ke kg ik, ik 1k, 1 o
] T | _l_l'
Lkél_kéz _J kjl ka !_kfi _kj_z I |k13|+k53'|1k23| |ki4 i k424 ‘|1k24| [ Os |
& | &S| _
Warunki brzegowe: ;T .Z—;T 9 Psiny
;=0 j=16 — EA 3 5.C. 3 52 -
lel— Z_1:|_ Os PCOS}/
EA|1+2¢® ‘ 0 |(q, P
8
Dla: =S8 ___PI
s=sin g 0, EA(1+2C3) Os = 0




Przyktad Zbuduj model MES 2 wymiarowej kratownicy. Znajdz
przemieszczenia weztowe, naprezenia, sity wewnetrzne i reakcje

A= {00 lmmz'
L = 1000 mm
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U, = 0.3362-407* wm
s = 5,4832-407% v
V3 = - 0.09706-10"% nim
Ug = F 6968107 nm
Vg = - 6.370540* mm
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UX (AVG)

RSYS=0
PowerGraphics
FFACET=1
AVRES—Mat
DMK =.100156
SMY = . 114F—03
SMX =.077281
1 114F-03
o -00edss
O -017085
o -025685
B -034284
o 042884
= 051483
= -060082
B 068682
.077281
— -2
U, = 0.3362:40* nm oY (BVG)
RSYE=0
. -2 PowerGraphics
Uy = 5 4832407 vam EFACET=1
AVRES-Mat
- [MKX =.100156
V3 = - 0.09706-10% vim SMN =-.064123
SMX =.414F-03
-2 . 064123
u‘l = Z.6968107% vim . U56952
049782
]
_ AT —.042611
Vy = = 6.37065-107% mm =5 03544
O -.028269
— -.021098
B -.013%28
= 006757
414r-03




Reakcje

r . R . R
N AN 1
77 R = -
- ZEV/;Y,/:/ SGZ: gl Q‘ SN
27977/, 84 :7 R2_=‘434.?N
B zp 24 = 7652.9N
L 4 VU ",@P
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A=100 mm®
L =1000 mm

Naprezenia i sity wewnetrzne

u

Cy §4 00]. \/: _ 0

g [_\t E iz C CCt1S] |l ™ 0.33622-107%
H V2

el . WM uxl (2¢ (ks 1

-.-,5(%-%) = 067 N N, = 64 = 6%24N
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A =100 mm®
L =1000 mm

'
N\ p=4SON

4
_ ];?( - (%1, {%3 [gi ‘C:Z] b\%l’?r 0.(6311 1072
o {-—{.66‘501 -10"}

g E
b4 T(‘I» %)4- “3.69up | Ny=GiA =367 N /4
@Y

15 N =
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65 = ..E: - =
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16




Naprezenia [MPa]

. 5‘( ) - 502 MPa SX (AVG)

= & (qg,- =5
Gs L Ye-04)s RSYS=0)
PowerGraphics
EFACET=1
AVRES=Mat
DMX =.100156
SMN =—5.0191
SMX =5.0191
~5.0191
~3.90374
—2.78839
~1.67303
—.557678
557678
1.67303
2.78839
3.90374
5.0191

GS = %(ﬁL'Q1)3: ~-502 MPo

BELCAROER
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Przyktady zadan
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Element skonczony preta kratownicy 3D

I\)E r\>< I\JC |—§ |—\< |—\C

> Globalny wektor parametrow weztowych

Globalna macierz sztywnosci preta kratownicy:

c; | ¢C | CC, | —C; |—CcC, | —CC,
cc, | ¢ | cc |—¢c, | —¢ |-Cc,

ko] EA| ¢c, | ¢c, | ¢ |—¢cc, |—¢.C, | —C;
e I, | —¢; |-¢cc, | —CC, | ¢ | cc, | ccC,
-c,c, | —¢; | ¢, | ¢cc, | ¢ | cg,

—c,C, | ¢, | —C; | ¢cC, | ¢ccC, | C

C,=C0Sa,  C,=C0sq, C, =CO0Sq,
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