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Lomený nosnı́k (1)

Lomené nosnı́ky (rámy) s šikmými pruty.
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Lomený nosnı́k (2)

• opět tuhá deska (čára)

• staticky určitý lomený nosnı́k se řešı́ shodně s nosnı́kem

přı́mým (šikmým)

• N se počı́tajı́ v ose každého prutu

• V se počı́tajı́ kolmo na osu každého prutu
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Lomený nosnı́k (3)

Přenos momentů ve styčnı́ku
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Lomený nosnı́k (4)
Podmı́nky rovnováhy ve styčnı́ku

V1
V2
V3

N1

N3

N2

M1

M3

M2

∑
Fi,x = 0,

∑
Fi,z = 0,

∑
Mi = 0
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Lomený nosnı́k (5)

Podmı́nky rovnováhy ve styčnı́ku

Mc

Mc

MbMa MbMa

∑
Mi = 0

−Ma + Mb + Mc = 0

6



Rám (lomený nosnı́k) se šikmým
prutem (1)

2 kN/m

1 kN

1 m 1 m 1 m1.5 m

1 m

1.5 m

2 kN

2 kN

Zadánı́:

Stanovte reakce a vnitřnı́ sı́ly

zadaného rámu.

Řešenı́ (jako vždy):

• výpočet reakcı́

• rozloženı́ sil na šikmém prutu

• vykreslenı́ průběhů N, V, M
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Rám se šikmým prutem (2)

1 kN

1 m 1 m 1 m1.5 m

1 m

2 kN

2 kN

Q = 2 kN

Raz Rbz Rbx

1.5 m

0,5m

Náhradnı́ břemeno:

Q = q × Lq = 2× 1 = 2 kN

Reakce:

∑
Mi,a = 0 :

−2× 2,5− 2× 2− 2× 4 +

+1× 1+ Rbz × 3,5 = 0

Rbz = 4,5714 kN (↑)

8



Rám se šikmým prutem (3)

1 kN

1 m 1 m 1 m1.5 m

1 m

2 kN

2 kN

Q = 2 kN

Raz Rbz Rbx

1.5 m

0,5m

∑
Mi,b = 0 :

−Raz × 3,5− 2× 2,5 +

+2× 1,5− 2× 0,5+ 1× 1 = 0

Raz = −0,5714 kN (↓)

Kontrola (∑Fi,z = 0):

−Raz + Rbz − 2− 2 = 0

−0,5714+ 4.5714− 2− 2 = 0

0 = 0
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Rám se šikmým prutem (4)

1 kN

1 m 1 m 1 m

1 m

2 kN

2 kN

Q = 2 kN

Rbx

1.5 m

0,5m

0.571
1.5 m
4.571

Reakce vodorovná:

∑
Fi,x = 0 :

Rbx +1− 2 = 0

Rbx = 1 kN (←)
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Rám se šikmým prutem (5)

1 kN

1 m 1 m 1 m

1 m

2 kN

2 kN

Q = 2 kN

1

1.5 m

0,5m

0.571
1.5 m
4.571

β

αα
VaNa

0.571

Rozloženı́ Raz:

α = atan

(
2,5

1

)
= 1.190 rad

β =
π

2
− α = 0.381 rad

Na = Raz × cos(β) = 0,531kN(↙)

Va = Raz × sin(β) = 0,212kN(↘)
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Rám se šikmým prutem (6)

Normálové sı́ly:

1 kN

1 m 1 m 1 m

1 m

2 kN

2 kN

Q = 2 kN

1

1.5 m

0,5m

1.5 m
4.5710.2120.531

+

−

−
Ν

0.531

−2 −2

−4.571

0.531 −4.571
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Rám se šikmým prutem (7)

Posouvajı́cı́ sı́ly:

1 kN

−
−

−

−

−

1 m 1 m 1 m

1 m

2 kN

2 kN

Q = 2 kN

1

1.5 m

0,5m

1.5 m
4.5710.2120.531 −0.212

V

−

−0.212

−0.571

−0.2571

−2

2

2

1
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Rám se šikmým prutem (8)

Moment na šikmém prutu:

1 kN

1 m 1 m 1 m

1 m

2 kN

2 kN

Q = 2 kN

1

1.5 m

0,5m

1.5 m
4.571

M

0.571

0.571

Mc = Raz × 1 = 0,571× 1 = 0,571 kNm
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Rám se šikmým prutem (9)

Moment pod svislou silou 2 kN:

1 kN

1 m 1 m 1 m

1 m

2 kN

2 kN

Q = 2 kN

1

1.5 m

0,5m

1.5 m
4.571

M

0.571

0.571

1.142
0.571

Mc = Raz × 2 = 0,571× 2 = 1,142 kNm
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Rám se šikmým prutem (10)

Moment v trojném styčnı́ku zleva:

1 kN

1 m 1 m 1 m

1 m

2 kN

2 kN

Q = 2 kN

1

1.5 m

0,5m

1.5 m
4.571

M

0.571

0.571

1.142
0.571

5

M l
d = Raz × 2 = 0,571× 3,5+ 2× 1.5 = 5,0 kNm
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Rám se šikmým prutem (12)

Moment pod silou 1 kN na svislém prutu:

1 kN

1 m 1 m 1 m

1 m

2 kN

2 kN

Q = 2 kN

1

1.5 m

0,5m

1.5 m
4.571

M

0.571

0.571

1.142
0.571

5

1

1

0

Me = Rbz × 1 = 1× 1 = 1,0 kNm
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Rám se šikmým prutem (13)

Moment v trojném styčnı́ku zdola:

1 kN

1 m 1 m 1 m

1 m

2 kN

2 kN

Q = 2 kN

1

1.5 m

0,5m

1.5 m
4.571

M

0.571

0.571

1.142
0.571

5

1

1

0
4

Md
d = Rbz × 2+ 1× 1 = 1× 2+ 1× 1 = 4,0 kNm
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Rám se šikmým prutem (14)

Momentová podmı́nka rovnováhy v trojném styčnı́ku:

M

5

1
0

4

4

5 1

∑
Mi,d = 0 : 5− 4− 1 = 0

Pozn.: Je vhodné značit smysl momentů dle konvence (točı́

proti směru hodinek⇒ kladný...).
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