Statika stavebnich konstrukei I BDO03

14.  Priklad ¢. 14 — Staticky neurcita prihradova konstrukce

Zadani

Vypoctéte normalové sily na staticky neurcité piihradové konstrukci podle obrazku. Pouzijte silovou
metodu. Prifezové charakteristiky jsou konstantni po celé konstrukei (IPE 300).
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Obr. 14.1: Model konstrukce a zatizeni
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Obr. 14.2: Zakladni staticky uréita soustava - reakce
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BDO03

Zakladni soustava se zatizi dvéma zatéZovacimi stavy.

Zatézovaci stav 0 — Puvodni zatizeni

Q

—
50 kN

Obr. 14.3: Puvodni zatiZzeni zakladni soustavy - reakce

Reakce:

D> F;=0
d>M,; =0
> My, =0

F+F+R,,=0
-F.8-F,.8-6R,, =0

~F.8—F,08+6R_, =0

Sty¢nikova metoda:
sty¢nik a

N1
Na

Raz

D> F;=0
> F,;=0

R.x*+N,.cosa=0

R.,—N;=N,.sina=0

styénik b
50 T N2
N Ns

> F,;=0
D> F,;=0

N, +N..sina=0

F +N,+N;.cosa=0

50+60+R,, =0 R,, =—110kN

~50.8-60.8-6R,,=0  R,,=-146667kN

~50.8-60.8+6R,, =0 R, =146,667kN

~110+N,.0,6 =0 N, =183333kN
146,667 N, —183333.0,8=0 N, = OkN
0+N,.08=0 N, = OkN

50+ N,+0.0,6 =0 N, = —50kN
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sty¢nik ¢
N2 (ﬁc—) 60
Ne Ns

S F, =0 F,—N,—Ng.cos¢=0  60+50—N,.0,6=0 N, =183333N

SF, =0 N, + N,.sina =0 N, +1833330,8=0 N, = —146,667kN

styénik d

Ny N3

> F, =0 N,+R,,+N,sina =0  —146667+146667+N,08=0 N, =0kN

Q N2 = - 50 ,)C

[kN]

N1=0
N3 = - 146,667

Obr. 14.4: Puvodni zatizeni zakladni soustavy — normalové sily
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Zatézovaci stav 1 — Jednotkova sila ve sméru neznamé sily X

@)

Obr. 14.5: Zatizeni zékladni soustavy jednotkovym momentem ve sméru X

Reakce:
> F,=0 1+R,, =0 R, =-1
DM, =0 -6R,, =0 Ry, =0
D My =0 0+6R,, =0 R,, =0kN
Sty¢nikova metoda:
sty¢nik a
N1
Na
REX a
Ra:
> F,=0 R, +N,.cosa =0 ~1+N,.06=0 N, =1,6667
> F,;=0 R.,—N,—N,.sina=0 0-N,-16667.08=0 N, =-1,3333
styénik b
m Nz
Ns
N1
> F,. =0 N, + N,.sina =0 —1,3333+N..08=0 N, =1,6667kN
> F.=0 N, + N,.cosa =0 N, +1,6667.0,6 =0 N, = —1kN
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sty¢nik ¢

Nz(ﬁC
Ns

Na

3 F, =0 ~N, —N,.cosa =0 1-N,.06=0 N, =1,6667

3 F, =0 N, +N,.sine =0 N, +1,6667.0,8 =0 N, =-13333

styénik d
N3

> F, =0 1-N,.cosa =0 1-N,.08=0 N, =16667

N1 =1,333

N3 =-1,333

Obr. 14.6: Zatizeni zakladni soustavy jednotkovym momentem ve sméru X — normalové sily
Vypoéet vodorovného posunu v bodé d.
1

j NN = > NN
|A1
Prut gislo No Ny Délka EAS, EAS;

1 o] -1,333 8 0 14,22
2 -50000 -1 6] 300000 6,00
3 -146667|  -1,333 8| 1564444 14,22
4 183333 1,667 5] 1527778 13,89
5 0 1,667 5 0 13,89
6 183333 1,667 5| 1527778 13,89
7 0 1,667 5 0 13,89
>

4920000 90,00
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Kanonicka rovnice — deforma¢ni podminka
O +6,X, =0
4920000+90X, =0

Reseni
X, =

—54667N = —-54,667kN

Vypocet vyslednych vnitinich sil na konstrukci

- zakladni soustava je zatizena ptivodnim zatizenim a silou X

Reakce:
Z F.=0 F+F+R,, +X,=0 50+60+R,, —54,667=0 R,, =-55333N
ZMa,i =0 ~F.8-F,.8-6R,, =0 -50.8-60.8-6R,, =0 Ry, =-146,667kN
Z'V'd,i =0 ~F.8-F,08+6R,,=0 —50.8-60.8+6R,, =0 R,, =146,667kN
50 kN (\ c E‘:’D kN
Rax = -55,333 k d
\ N
Raz = 146,667 kN Rdz = -146,667 kN

Obr. 14.7: Vysledné zatizeni zakladni soustavy — reakce

Styénikovd metoda:

sty¢nik a
N1
N4
Rax a
Raz
> F,=0 R, +N,.cosa=0 -55,333+N,.06=0 N, =92,222kN
> F,;=0 R,,—N,—N,sina=0  146,667—N,-92222:08=0 N, =7288%N
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styénik b

50 T N2
Ns

N1

S F, =0 N, +N,.sinaz =0 72,889+ N,.0,8 =0 N, = —91111kN

> F,=0 F+N,+N.cosa=0  50+N,+(-91111).06=0 N, =4,667kN

sty¢nik ¢

Nz(ﬁc—)ﬁﬂ
Ne

Na
Z:FXYi =0 F,—N, —N,.cosa =0 60—-4,667—N,.0,6=0 Ng =92,222kN

S F, =0 N, + Ng.sina =0 N, +92,222.08=0 N, = —73778kN

styénik d

Ny N3

ZFZJ =0 N;+R,,+N,.sina=0 —146,667+73778+N,08=0 N, =-91111kN

@ Q N2 = 4,667 ,)C

72,889

N1
N3 =-73,778

Obr. 14.8: Vysledné normalové sily v konstrukci
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