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Staticky určitý nosńık
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Zadáńı I

Př́ıklad 1.

Na zadaném nosńıku vypočtěte hodnoty reakćı a vykreslete diagramy vniťrńıch sil a ohybových
moment̊u.
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Zadáńı II
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Výpočet reakćı I

3 m
a b

q = 5 kN/m

Výpočet reakćı
∑

Mi ,a = 0 :

Rb,z · 3− (3 · 5) · 5 = 0

Rb,z = 22, 5/3 = 7, 5kN
∑

Fi ,z = 0 :

Ra,z + Rb,z − 3 · 5 = 0

Ra,z = 15− 7, 5 = 7, 5kN 6 / 16



Výpočet reakćı II

Výpočet reakćı
∑

Fi ,z = 0 :

Rf ,z − 7, 5− 10 = 0

Rf ,z = 17, 5kN
∑

Fi ,x = 0 :

Rf ,x − 10 = 0

Rf ,x = 10kN
∑

Mf = 0 :

Mf + 20 + 10 + 7, 5 · 2 + 10 · 7 = 0

Mf = −115kNm

F = 10 kN

M = 20 kNm

Rb,z = 7,5 kN

2 m

2
m

2
m

3
m

b

c

e

d

f

q = 5 kN/m

7 / 16



Normálové a posouvaj́ıćı śıly
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Obrázek: Normálové śıly.
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Obrázek: Posouvaj́ıćı śıly.
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Výpočet vzdálenosti x a momentový diagram

Délka x a maximálńı ohybový moment

x = 7, 5/q = 7, 5/5 = 1, 5m

Mmax = 7, 5 · 1, 5 · −5 · 1, 52 · 0, 5
Mmax = 5, 625kNm
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Obrázek: Ohybové momenty
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Pr̊ǔrezové charakteristiky
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Těžǐstě pr̊ǔrezu

Je takový bod tělesa nebou soustavy těles, který se pohybuje tak, jakoby v něm byla
sousťreděna veškerá hmota tělesa či soustavy a působily v něm všechny vněǰśı śıly působ́ıćı na
těleso.

Těžǐstě složených rovinných obrazc̊u

yt =
Uy

A
=

n∑
i=1

Aiyi

n∑
i=1

Ai

zt =
Uz

A
=

n∑
i=1

Aizi

n∑
i=1

Ai

Součinitel Ai zanč́ı těžǐstě jednotlivých obrazc̊u, yi , zi vzdálenost těžšit’ obrazc̊u k osám y , z ,
Uy ,Uz statické momenty a yt , zt vzdálenost těžǐstě složeného obrazce od hlavńıch os.
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Kvadratické momenty jednoduchých obrazc̊u

Geometrické charakteristiky rovinných obrazc̊u

Tvar obrazce Plocha A
Souřadnice

těžǐstě
Axiálńı momenty

setrvačnosti

Deviačńı
momenty
setrvačnosti

A = bh
yc =

b

2

zc =
h

2

IyC =
bh3

12
, IzC =

hb3

12

Iy =
bh3

3
, Iz =

hb3

3

DyCzC = 0

Dyz =
b2h2

4

A =
bh

2
zC =

h

3

IyC =
bh3

36

Iy =
bh3

12

Iy′ =
bh3

4

A =
bh

2
zC =

h

3

IyC =
bh3

36
, IzC =

hb3

48

Iy =
bh3

12

DyCzC = 0

A =
bh

2

yc =
b

3

zc =
h

3

IyC =
bh3

36
, IzC =

hb3

36

Iy =
bh3

12
, Iz =

hb3

12

Iy′ =
bh3

4

DyCzC = −b2h2

72

Dyz =
b2h2

24

Dy′z = −b2h2

8
Znaménka!

(pokračováńı na daľśı stránce)

1

(pokračováńı tabulky)

Tvar obrazce Plocha A
Souřadnice

těžǐstě
Axiálńı momenty

setrvačnosti

Deviačńı
momenty
setrvačnosti

A = πr2

=
πd2

4

IyC = IzC =
πr4

4
=

πd4

64
DyCzC = 0

A =
πr2

2

=
πd2

8

zC =
4r

3π

=
2d

3π

IyC =

(
π

8
− 8

9π

)
r4 =

.
= 0, 1098r4

IzC =
πr4

8
=

πd4

128

Iy = Iz =
πr4

8
=

πd4

128

DyCzC = 0

A =
πr2

4

=
πd2

16

yC = zC =

=
4r

3π

=
2d

3π

IyC = IzC =

(
π

16
− 4

9π

)
r4

.
= 0, 0549r4

Iy = Iz =
πr4

16

DyCzC =

=
(
1
8 − 4

9π

)
r4

.
= −0, 0165r4

Dy′z = r4

8

Znaménka!

A = α̂r2

= arcα r2

= αo

180oπr
2

zC =
2

3
r
sinα

α̂

IyC = r4
(
2α̂+ sin 2α

8
−

−4 sin2 α

9α̂

)

IzC =
r4

8
(2α̂− sin 2α)

Iy =
r4

8
(2α̂+ sin 2α)

DyCzC = 0

(pokračováńı na daľśı stránce)

2
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Transformace k rovnoběžným osám

Steinerova věta

Iy = Iyt+Ac2
Iz = Izt+Ad2

Kde Iy , Iz znač́ı momenty setrvačnosti rovnoběžných hlavńıch os, Iyt , Izt momenty setrvačnosti
pro původńı osy těžǐstě, A plocha pr̊ǔrezu, c , d vzdálenosti jednotlivých os mezi sebou.

Momenty setrvačnosti složených pr̊ǔrez̊u

Iy =
n∑

i=1

(Iyi+Aic
2
i ) Iz =

n∑

i=1

(Izi+Aid
2
i )

V p̌ŕıpadě, že se jedná o prázdný otvor je p̌ŕıspěvek momentu setrvačnosti i součinu plochy se
soǔradnicemi záporný. Hodnoty ci = zt i − zc , kde prvńı z hodnot je těžǐstě části pr̊ǔrezu,
druhá celkové těžǐstě. Pro d plat́ı obdobně.
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Př́ıklad II

Těžǐstě a kvadratické momenty

Na uvedeném pr̊ǔrezu vypoč́ıtejte polohu těžǐstě a vypočtěte hlavńı kvadratické momenty k
těžǐstńım osám.

y

z

1

2

3
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Př́ıklad II

Plocha a soǔradnice těžǐst’

A1 = 10000mm2

A2 = 15000mm2

A3 = 2500mm2

z1 = 25mm

z2 = 200mm

z3 = 362, 5mm

y1 = y2 = y3 = 100mm

Soǔradnice těžǐstě složeného pr̊ǔrezu

zt =
10000 · 25 + 25000 · 200 + 2500 · 32, 5

10000 + 15000 + 2500

zt = 151, 13mm

zy = 100mm
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Př́ıklad II

Momety setrvačnosti pr̊ǔrez̊u a vzdálenosti těžǐst’

Iy 1 =
1

12
· 200 · 503 = 2, 08 · 106mm4

Iy 2 =
1

12
· 50 · 2003 = 112, 5 · 106mm4

Iy 3 =
1

12
· 100 · 253 = 0, 13 · 106mm4

c1 = 25− 151, 13 = −126, 13mm

c2 = 200− 151, 13 = 48, 87mm

c3 = 362, 5− 151, 13 = 211, 37mm

Moment setrvačnosti složeného pr̊ǔrezu

Iy = 2, 08 · 106+10000 · (−126, 13)2+112, 5 · 106+15000 · 48, 872+0, 13106+2500 · 211, 372

Iy = 421, 315 · 106mm4

Iz = 38, 54 · 106mm4

16 / 16


	Staticky určitý nosník
	Průřezové charakteristiky

