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Cviceni 12
Rovinny lomeny nosnik se sikmymi pruty, reakce a diagramy vnitrnich sil
a momentu.



* Nejprve nosnik uvolnime z vazeb a ty nahradime predpoklady
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Priklad 1 pribéhu reakci, pouzivame pritom dohodnutou osovou konvenci
— kladny smér je ve sméru Sipek
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* Vypocitame nahradni bremeno Q a jeho pUsobisté vlozime

VY Vewv

Q=2-4=8kN

* Libovolnou kombinaci silovych a momentovych podminek
tyto neznamé slozky reakci vypocteme

ZML-,,=O—>—Raz-7,33+4-0,998+8-2—3=0

— Raz = 2,3181 kN T

ZMl-C=O—>sz-7,33+4-0,998—8-5,33—3=O

— Rbz =5,6819 kN 1

ZFix=0—>—be+4=O—>be=4kN<—
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* Provedeme rozklad sil

 Rozklad sil v bodé a:
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/® * Normalové slozky ucinku sil:
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5,6819 kN

=
I

—4 kN;N}! = -4+ 4 =0kN

1,3197 kN

Nf =—4+4=0kN;N;' =—4+4=0kN

0 0
NG
—4 —4




/® e Posouvaijici slozky ucinku sil:

M 1 M
N{Dl%ﬂ VI =0kN; V! = 1,8538 kN

O » 2

R v
Y &i@ 2 Ki/m 3 kN Vi =1,8538 kN; Vi’ = 1,8538 — 2,4051 = —0,5513 kN
N 24051 WN L&

56819 kN V! =1,8538 — 2,4051 = —0,5513 kN; VI = 2,3181 kN

V! =23181—-2-4=-5,6819 kN

1,3197 kN

Vi =23181—-2-4+5,6819 =0 kN
Vi =23181—2-4+45,6819 = 0kN
V/'=23181—-2-445,6819 =0kN

, x=2840.95 mm ProtoZe se na prutu nachazi pfechodovy prurez,

; . ur¢ime jeho polohu
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~5,6819 56819 (56819 + 2,3181)

- x = 2,84095m




* Momentové slozky ucinku sil:

x=2840.95 mm _—
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== b m M, =0kNm;M; =0kNm
N | f
= -, ¢ NN M} =2,3181-2 = 4,6362 kNm; M}/ = 2,3181 -2 = 4,6362 kNm
o i »oe1e Kl M! =2,3181-3,33 — 40,998 = 3,7273 kNm
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M} =2,3181-883—-4-0998—-2-4-3,5+5,6819-1,5
= —3,0003 = —3 kNm

MY =23181-883—4-0998—-2-4-35+56819:-15+ 3
= —0,0003 ~ —0 kNm

2,840952
My = —3 + 5,6819 - 2,84095 — 2 - = 5,071 kNm

2
My =—-3+5,6819-2 = 8,3638 kNm




Priklad 2
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Q=4-4=16kN

le-a=O—>sz-6+3-7—16-2—6=0—>sz=2,8333kNT
ZFix=O—>Rax—16=0—>Rax=16kN—>

le-b=O—>—Raz-6—6—16-4+16-2+3-1=O—>Raz

= 5,8333 kN |



6 KNm * Provedeme rozklad sil

18 kNG | ¢ : : 3 .
L S L=+4“+3=5m cosa =y sina = —
5,8333 kN & S 5
= I Q e Bodc
= B - 4
L CLaN g, 58333 kN CcYN =5,8333 -sina = 5,8333 = 4,6664 kN
28333 W5 KN 0 L,N " C7 CY =5,8333 -cosa = 5,8333 T 3,4998 kN
* Rozklad spojitého zatizeni
Q=Q'>4-4=q"-5-q" =32kN/m - 3
CN=16-cosa = 16-§= 9,6 kN
— Al _ 4
v=4¢q'-sina =256kN/m | N CY =16-sina = 16-§= 12,8kN

n = q’ cCOSa = 1,92 kN /m o ﬁ__ o

\ Nc = 4,6664 + 9,6 = 14,2664 kN
~ ( ; a

Vc = —3,4998 + 12,8 = 9,3002 kN
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* Normalové slozky ucinku sil:

Nl =0kN; NIl = -16 kN
N}/ = —16 kN; N}l = —14,2664 kN

Nl =—14,2664 + 1,92 -5 = —4,6664 kN
NIl'=—-16+4-4=0kN
N)=-16+4-4=0kN
N/'=-16+4-4=0kN
Nl=-16+4-4=0kN

NI!=-16+4-4=0kN



6 kNM 14 2664 kN * Posouvajici slozky Gc¢ink sil:
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O, VI = 58333 42,8333 = —3 kN
&
%, V) = —5,8333 42,8333 = =3 kN
B & . V) = —58333+2,8333+3=0kN
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* Momentové slozky ucinku sil:
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42
Mé=6 —5,8333-7+16-4—4-7+2,8333-1=O,0002zOkNm
42
MII'=6 —5,8333-7+16-4—4-?+2,8333-1=0,0002zOkNm

Diky znalosti Schwedlerovy véty — diferencialnich podminek rovnovahy, snadno ziskdme velikost M_ . :

b 9,3002 - 3,6329
Mpay = MU+ | Vdx = - 5,6666 + = 11,2267 kNm
; 2




e Z podobnosti trojuhelnikl nejdeme polohu tézisté zatézovaciho
obrazce

:——>x’=1,5m =§—>y'=2m

M,=6 —58333-(2+1,5) + 16 - 2 = 17,5845 kNm




