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IX-28 ODM — TRANSFORMACE

Transformace do globalniho souradnicového systému

« soustava rovnic se sestavuje v globalnich souradnicich
a
« vektor parametrt deformace prutu

Fap = {ua' Wa, Pa, Up, Wp, Qob}T
Yap = TapTap Tagp = Tgb | s ~
« vektor celkovych koncovych sil prutu

R, = TsyRapy  Rgp = ToRY,

Transformacni matice Yot

 matice tuhosti prutu f:
Kap = Tc'lrbk*abTab CO_S Yap SMYy O : 0 0 0
—-siny, cosy, 01 O 0 0

0 0 1; 0 0 0

Tub = _—6—___6_—61_‘_____7 _____

| COS yab Sin yub 0

0 0 0 : —siny,, cosy, O

L0 o o' o0 0 1]
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IX:3] ODM — ROVINNY RAM

Na zadané prutové konstrukci pomoci obecné deformacni metody

vykreslete priibéhy vnitrnich sil 6 kN/m
E = 25 GPa IREERERREERR] N
A;=02m?% [, =4-10"3 m* |

Ay, =01m? I, =2-1073 m*

n, = E

Priklad 1 — ODM — Rovinny ram



JX3] ODM — ROVINNY RAM

Na zadané prutové konstrukci pomoci obecné deformacni metody
vykreslete pribeéhy vnitrnich sil 6 kN/m

F = 25 GPa IEEREERRRERR] N
A;=02m% [ =4-103m*

A, =01m?% I, =2-10"3 m*

np = 2 ((pz,U3)
I ®

globalni vektor deformaci

globalni vektor uzlovych zatiZeni

_ {127 13
SRt
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IX:3] ODM — ROVINNY RAM

9 kNl
Prut 1-2 O _ >
Y, ’ . 1 Al ]1 2 xlzlez*
 vektor pnmarmcla koncovych sil (tab. 8.1 ¢/1) ¥ 21 =21
f_ g\ ! 2 ! 4 !/
3
R, =Ry =4 0 \.103
2 0 3E] 3-25-10°-4-10"3 25
13 — — . 106
3 [2 62 3
8/ 3E] 3-25-10%-4-1073 )
« matice tuhosti (tab. 8.3 c) T ; =50-10
Uy w1 @1 U, Wwp ®2
up | 0 7
_ 25
W1 3
% 0
12 = Kq2 = v 0 - 10°
Uy
25
WZ ?
ap) 50 .

Priklad 1 — ODM - rovinny ram —

prut 1-2



JX3] ODM — ROVINNY RAM

Prut 3—-2

« lokalni vektor primarnich koncovych sil (tab. 8.1 ¢/6)
(—7,2)
—7,2
0
—7,2
—12
\—12

« globalni vektor primarnich koncovych sil Rz, = T5,R},

ﬁ§2=< >'103

g —% 00 0 O]
5, —7 23 (—1,44 Y
c 5 00 0l [-7.2 ~10,08
_ 0 0 10 0 of) 0ol s_) 0 [ ;03
Rs, = O e S IR P 10° =1 |54, (10
55 ~12 ~13,92
0 0 0 2 of \—12J L —12
0o 0 00 0 1
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JX3] ODM — ROVINNY RAM

Prut 3—-2
 globalni matice tuhosti (tab. 8.2 c)
Us W3 @3 U Wy @
Uz 320,432 oo eee e e 3,67
wz | 239424 ... .. .. .. —48
K3z = o, —320,432 ... .. .. .. —36 10
wy1-239,424 ... .. .. .. 48
P21 3,6 e eee e 30
EA__25-109-0,1__500 108 3E1__3-25-109-2-10—3__6 108
| 5 B 2 52 B

3E] 3-25-10°-2-1073 3E1 3-25-10°.2-1073
3 53 =1,2-10° =

[ 5

=30-10°

Priklad 1 — ODM - rovinny ram — prut 3-2



JX3] ODM — ROVINNY RAM

Soustava rovnic
Kk-r=F

« globalni matice tuhosti

" 50 0
430 436 | ..6_[80 36 ] ;
k=1" 0 10°=136 320432] 1°
+3,6 +320,432.

- globalni zatézovaci vektor

_e_n_V712) L3 —20}. 3_{8}. 3
F=S R—{ 0 } 10 {_1’44 10° = 1,44 10

« globalni vektor primarnich koncovych sil

—_—8+(—12)}_ 3_{—20}. ;
R‘{ ~1,44f 107 = (oq,4a 1O

Priklad 1 — ODM - rovinny ram — soustava rovnic



JX3] ODM — ROVINNY RAM

Soustava rovnic

k-r=F
80 36 o (P2) (8 ) s
36 320,432] 10 {u3}_{1,44} 10

80 - 10 - ¢, + 3,6 - 106 - u; = 8- 103 /- (—3,6)
3,6 -10° - @, + 320,432 - 106 - u; = 1,44 - 103 /- 80

25621,6 - 10° - u; = 86,4 - 103

- u3 =3,372-10"%m
@, = 99,848 - 1076 rad

Priklad 1 — ODM - rovinny ram — soustava rovnic



JX3] ODM — ROVINNY RAM

Prut 1-2 9 kNl

« vektor deformaci prutu

(0 )
0

‘ 0 -
1'12=l‘12=< O }'106

0
99,848/

- vektor celkovych koncovych sil prutu Ry5 = Ry3 + Ry = Ry3 + K2 - T35 = R},

_ O . 3 T 0 . 6. 0 . _6_ 0 . 3
Riz=1{ , (-10°+|" o |"10°-4 o pr10t=4 ,  fr10
13 25 0 ~3,501

3 i e e i i 3 k99,848j k_3’008j
\ -8/ < 1 |
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JX3] ODM — ROVINNY RAM

Prut 3—2

« vektor deformaci prutu
(3,372

0

l‘32 = < 8 > 10_6

0
\99,848)

- vektor celkovych koncovych sil prutu R,3 = Ry3 + Ry3 = Ryg + Kyg - I3

(—1,44 [ 320,432 ... ... .. .. 3,67 (3,372 (0
1008 239424 .. .. .. .. —48 0 9,752
I U 0 IS N R Y B (ORI R R (R
R2=Y 144 (19 F| 320432 . . . . 361y 0 (107=y o (10
~13.92 2239424 .. . . .. 48 0 14,248
L —12 36 o 30 199,848 {8,992
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JX3] ODM — ROVINNY RAM

Prut 3—-2

« vektor celkovych koncovych sil prutu
v lokalnich souradnicich R3, = T3;R35

225 0 0 0
5 5
3 4 (0 ) (—5,851
—z 5 VU 0 0 0] 975 ~7,802
\ 0
Rp=|° 01 2 (3’ 01.4 8 103 =4 o, (10
00 0 ¢ < 0| |-14,248 —~11,398
0 0 o 3 4 0 \ —8,992 ) \ —8,992 )
5 5
0 0 0 1.
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%4

[
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JX3] ODM — ROVINNY RAM

6 kN/m
2.992 [V v ¥ ¥ v v v vy ¥l NS
14,\23\ 14,248 .

. 3.008 12 kNm E‘

3501 | 2
L, 2m | 4 L, 2 |
R2 | | | |

Z

Stycnik 2
z Fi,x == 0

z Fi, =0:14,248 + 3,501 + 6 — R, , = 0 > R, , = 23,749 kN

ZM"'Z =0:8992+3,008—-12=0->0=0

Priklad 1 — ODM - rovinny ram — rovnovaha ve stycniku 14



