TUGEVUSOPETUS

Umarvarras
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Kahe vardaga tarind
.

Kontrollida umarvarda tugevust!

Umarvarras

Tarindi koormus: F =10 kN
Umarvarda 1abimoot: @50
Umarvarda materjal: teras S355
Umarvarda ndutav varutegur: [S] = 3
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Tarincdi kolrnvaacle
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2. Umarvarda sisgjdudude analilils
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2.°. Urnarvared
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a tooselisund
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Umarvarras on vaanatud timber telje x
T o~
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% ] Umarvarras on painutatud tasandis
y Xy ehk umber telje z
A ?ZM ’
B z y B
@50 Umarvarras on koormuse F toimel
> tasandiliselt painutatud
[ Umarvarras— |
C F C F - - ..
1_ ____________________ &} E:l_ Umarvarda tooseisund on
) Ny painde ja vaande koosmoju
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Urnarvarda sisejdud
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B
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Slsej6ud arvutatakse loikemeetodiga

Léige

Poordemomentide
tasakaalutingimus telje x suhtes

Y M, =0=T-Fz. =0

T =T, =T = Fz; =10*-014 =1400 Nm

Poordemomentide
tasakaalutingimus telje z suhtes

> M, =0=M-F(x. —x_)=0 M =F(x. —x,)

Kui x, = 0, siis:

M =M, =10*-(0,173-0)=1730 Nm
Kui x, =BC =0,16 m, siis:

M =M, =10*-(0173-0,16)=130 Nm

Poikjou O arvestamisest loobutakse
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Umarvarras

1730

Uhtlase UMARVGIIi ohtlik
ristidige on B
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2.4, Urnarvarcda exvivalenine palndermnornent
S T
Ekvivalentne paindemoment

Mby =/MZ+M2+T2 =JM2+T?

Umarvarras
Varda ekvivalentsed paindemomendid

MIIEIkIV,B :\/Mé +TBZ =
— \/1730% + 14002 = 2225,8 ~ 2230 Nm| 2230

- _ 2 2 _ I Nm
MEkV,C —\/Mc +Tc — @ X

— /1302 +14002 =1406 ~ 1410 Nm

Meye = YME+TE =
| =+/9302 +1400° =1680 Nm

\\ BE = ECED> Mg = 930 Nm

Abipunkt epuuri joonestamiseks
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2.5. Umnarvardasisejiludude analiiiis

Umarvarras

| Uhtlase UMARvaIIi ohtlik ristidige on B | mi)

M= 2230 Nm
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3. Umnarvarda tugevusarvutus
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3.1. Umnarvarda suurirmac pingec

_
Suurim paindepinge umarvarda ohtlikus
loikes B
M 32M
O max = — —
W D’
_ 321059 _140.9.10° Pa ~141 MPa 250 o wra (2 Pa
7-0,05° N 57
N F
Suurim vaandepinge umarvarda ohtlikus \
|Ioikes B N 4 y—
0, 141 57
T 16T
O-max — = —
W, D’
16 1400 _ =57,04-10° Pa ~ 57,0 MPa
7z-0,05
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3.2. Urmnarvarda tugevusvaruiegur
I T
Vordpinge umarvarda ohtliku loike B .
ohtlikes punktides
Umarvarras

M., 32M_, 9/

O- j— j— j—

"W D*®

32 e —=181,7-10° Pa ~182 MPa
7-0,05°

Umarvarda viahim tugevusvarutequr

-
G X %\
S =2 =355=1,95z1,9<[s]=3 / \ ?
Oyvex 182 _,, |
un éag&
Umarvarda @50 tugevus ElI OLE piisav o, 141 2

Konstruktsiooni voi koormusseisundit tuleb muuta vo6i valida tugevam materjal
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. Tulermmusie vordlus

&5

F=10kN

Umarva rras
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S =19
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Tarindi tugevusvaru so6ltub koormusskeemist!!!
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