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Lomený nosnı́k – rám (1)

Dnes budeme řešit jen pravoúhlé (v obrázku červené).
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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
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Lomený nosnı́k – přı́klad 1 (1)

P

a

b

Rax

Ma

Raz

∑
Mi,a = 0 : Ma−P b = 0⇒Ma = P b

∑
Fi,x = 0 : Ra,x−P = 0⇒ Ra,x = P

∑
Fi,z = 0 : Ra,z − 0 = 0⇒ Ra,z = 0
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Lomený nosnı́k – přı́klad 1 (2)
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V MN

P b

−P

−P −P

−P
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Lomený nosnı́k – přı́klad 2 (1)

P

a

b

Rax

q

Rbz

Raz

∑
Fi,x = 0 : Ra,x−P = 0⇒ Ra,x = P

∑
Mi,a = 0 : P b−

a2 q

2
+a Rb,z = 0⇒

Rb,z =
a2 q
2 − P b

a
(↑)

∑
Mb,i = 0 : Ra,x b−Ra,z a+

a2 q

2
= 0⇒

Rb,z =
Ra,x b+ a2 q

2
b

(↑)
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Lomený nosnı́k – přı́klad 2 (2)

P

Raz Rax

Raz

Rbz

Rax b

Rax b

Mmax
VN M
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Lomený nosnı́k – přı́klad 3 (1)

Stanovte reakce a vnitřnı́ sı́ly uvedeného staticky určitého

lomeného nosnı́ku.

2 kN/m

3 kN
1 m

2 m

4 m

1 m

e

c d

a

b

Pozor: podpory a a b nejsou ve stejné výšce.
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Lomený nosnı́k – přı́klad 3 (2)

3 kN
1 m

2 m

4 m

e

c d

b

2 kN/m

Q = 8 kN

2 m

a

1 m

Rbz

Raz

Rax

Náhradnı́ břemeno:

Q = q×L = 2×4 = 8 kN

Vodorovná reakce:

n∑
i=1

Fi,x = 0 :

3−Rax = 0

Rax = 3 kN(←)
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Lomený nosnı́k – přı́klad 3 (3)

3 kN
1 m

2 m

4 m

e

c d

b

2 kN/m

Q = 8 kN

2 m

a

1 m

Rbz

Raz

3 kN

Momentová podmı́nka k bodu a:

n∑
i=1

Mi,a = 0 :

−3 × 2− 8× 2+Rbz × 4 = 0

Rbz =
1

4
(3× 2+ 8× 2)

Rbz =
22

4
= 5,5 kN(↑)
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Lomený nosnı́k – přı́klad 3 (4)

3 kN
1 m

2 m

4 m

e

c d

b

2 kN/m

Q = 8 kN

2 m

a

1 m

Raz

3 kN 5.5 kN

Momentová podmı́nka k bodu b:
n∑

i=1

Mi,a = 0 :

−Rax × 1−Raz × 4− 3× 1+ 8× 2 = 0

−3 × 1−Raz × 4− 3× 1+ 8× 2 = 0

Raz =
1

4
(3× 1− 3× 1+ 8× 2)

Raz =
10

4
= 2,5 kN (↑)

Pozn.: podpory nejsou ve stejné výšce, tedy i vodorovná reakce

Rax vyvozuje moment k bodu b!
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Lomený nosnı́k – přı́klad 3 (5)

3 kN
1 m

2 m

4 m

e

c d

b

2 kN/m

Q = 8 kN

2 m

a

1 m

3 kN 5.5 kN

2.5 kN

Kontrola:
n∑

i=1

Fi,z = 0 :

−Raz −Rbz +8 = 0

−2,5− 5,5+ 8 = 0

0 = 0

Kontrola vyšla!
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Lomený nosnı́k – přı́klad 3 (6)

Normálové sı́ly:

3 kN
1 m

2 m

4 m

e

c d

b

2 kN/m

Q = 8 kN

2 m

a

1 m

3 kN 5.5 kN

2.5 kN

e

c d

b

−2.5

−5.5

−5.5−2.5 0

N
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Lomený nosnı́k – přı́klad 3 (7)

Posouvajı́cı́ sı́ly:

3 kN
1 m

2 m

4 m

e

c d

b

2 kN/m

Q = 8 kN

2 m

a

1 m

3 kN 5.5 kN

2.5 kN

e

c d

b

0

V

3

3

−5.5

x

2.5

x

2,5
=

4

8
⇒ x = 2,5×

4

8
= 1,25 m
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Lomený nosnı́k – přı́klad 3 (8)

Ohybové momenty:

3 kN
1 m

2 m

4 m

e

c d

b

2 kN/m

Q = 8 kN

2 m

a

1 m

3 kN 5.5 kN

2.5 kN

e

c d

b

0

V

3

3

−5.5

x

2.5

e

c d

b

6

x M
Mmax

6

0

0
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Lomený nosnı́k – přı́klad 3 (9)

Ohybové momenty – Mx = Mmax:

3 kN
1 m

2 m

4 m

e

c d

b

2 kN/m

Q = 8 kN

2 m

a

1 m

3 kN 5.5 kN

2.5 kN

e

c d

b

6

x M
Mmax

6

0

0

Mx = (4−x)×Rb,z−q×(4−x)×
4− x

2

Mx = (4−1,25)×5,5−2×
(4− 1,25)2

2

Mx = Mmax = 7,56 kNm
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Lomený nosnı́k – přı́klad 3 (10)

3 kN
1 m

2 m

4 m

e

c d

b

2 kN/m

Q = 8 kN

2 m

a

1 m

3 kN 5.5 kN

2.5 kN

e

c d

b

−2.5

−5.5

−5.5−2.5 0

N

e

c d

b

0

V

3

3

−5.5

x

2.5

e

c d

b

6

x M

6

0

0

7.56
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Lomený nosnı́k – přı́klad 4 (1)

Stanovte reakce a vnitřnı́ sı́ly uvedeného staticky určitého

lomeného nosnı́ku.

3 kN/m

4 kN

3 m 2 m

1 m

2 m

a
b

c

d

e

Pozn.: v bodě e a se stýkajı́ 3 pruty (tzv. trojný styčnı́k).
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Lomený nosnı́k – přı́klad 4 (2)

4 kN

3 m 2 m

1 m

2 m

a
b

c

d

e

Raz

Rcz

Rbx

Q = 15 kN

Náhradnı́ břemeno:

Q = q × L = 3× 5 = 15 kN

Vodorovná reakce:

n∑
i=1

Fi,x = 0 :

4−Rax = 0

Rax = 4 kN(←)
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Lomený nosnı́k – přı́klad 4 (3)

4 kN

3 m 2 m

1 m

2 m

a

c

d

e

Raz

Rcz

Q = 15 kN

b

Rbx = 4 kN

2.5 m

Momentová podmı́nka k bodu a:

n∑
i=1

Mi,a = 0 :

4× 1 − Q× 2,5+Rcz × 3 = 0

4× 1 − 15× 2,5+Rcz × 3 = 0

Rcz =
1

3
(15× 2,5− 4× 1)

Rcz =
33,5

3
= 11,167 kN(↑)
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Lomený nosnı́k – přı́klad 4 (4)

4 kN

3 m 2 m

1 m

2 m

a

c

d

e

Raz

Q = 15 kN

b

Rbx = 4 kN

2.5 m

Rcz = 33.5/3 kN

Momentová podmı́nka k bodu e:

n∑
i=1

Mi,e = 0 :

−Raz × 3 + Q× 0,5+ 4× 1 = 0

Raz =
1

3
(15× 2,5+ 4× 1)

Rcz =
11,5

3
= 3,833 kN(↑)

Pozn.: bodem e procházejı́ paprsky sil Rbx i Rcz ⇒ méně sil

k počı́tánı́.
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Lomený nosnı́k – přı́klad 4 (5)

4 kN

3 m 2 m

1 m

2 m

a

c

d

e

Raz

Q = 15 kN

b

Rbx = 4 kN

2.5 m

Rcz = 33.5/3 kN

Kontrola:

n∑
i=1

Fi,z = 0 :

Raz +Rcz −Q = 0
11,5

3
+

33,5

3
− 15 = 0

45

3
− 15 = 0

0 = 0
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Lomený nosnı́k – přı́klad 4 (6)

4 kN

3 m 2 m

1 m

2 m

a

c

d

e

Q = 15 kN

b

Rbx = 4 kN

2.5 m

Rcz = 33.5/3 kN

Raz=11,5/3 kN

Normálové sı́ly:

−33.5/3

−4

−33.5/3

−4

N
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Lomený nosnı́k – přı́klad 4 (7)

4 kN

3 m 2 m

1 m

2 m

a

c

d

e

Q = 15 kN

b

Rbx = 4 kN

2.5 m

Rcz = 33.5/3 kN

Raz=11,5/3 kN

Posouvajı́cı́ sı́ly:

V

−15.5/3

6

−4

−4

0

11.5/3

x

x

11,5/3
=

3

9
⇒ x = 1,278 m
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Lomený nosnı́k – přı́klad 4 (8)

V

−15.5/3

6

−4

−4

0

11.5/3

x

Ohybové momenty:

x

M

Mmax

6

4

2 0

0

Mx = Mmax =
11,5

3
× x− 3× x×

x

3
= 2,44 kNm
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Lomený nosnı́k – přı́klad 4 (9)

M

6

4

2 Mb

Mc

Ma

Ohybové momenty v bodě e

(trojném styčnı́ku):

Ma = −2 kNm

Mb = +6 kNm

Mc = −4 kNm

Musı́ platit: ∑n
i=0Mi,e = 0.

Vyjde: Ma +Mb +Mc = −2+ 6− 4 = 0
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Konzola jako součást rámu (1)
q

L

M

V

qL

qL/22

Ra

Ma

Reakce na konzole:

∑
Mi,a = 0 :

Ma− q × L×
L

2
= 0

Ma =
q × L2

2
(↶)∑

Fi,z = 0 :

−Ra + q × L = 0

Ra = q × L(↑)
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Konzola jako součást rámu (2)
3 kN/m

1 m

2 m

2 m

3 kN/m

1 m

2 m

2 m

M

−R

R

−M

Účinek konzoly na ,,zbytek“ kon-

strukce je možné nahradit pomocı́

M a V.

Konstrukci potom vyřešı́me jako

obvykle.
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Konzola jako součást rámu (3)

q

L

M

V

qL

qL/22

Ra

Ma

Reakce na konzole:

∑
Mi,a = 0 :

Ma+ q × L×
L

2
= 0

Ma+3× 1×
1

2
= 0

Ma = 1,5 kNm(↶)∑
Fi,z = 0 :

−Ra + q × L = 0

−Ra +3× 1 = 0

Ra = 3 kN(↑)
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Konzola jako součást rámu (4)

1 m

2 m

2 m

3

1.5

Rax

RbzRaz

Reakce:

∑
Mi,a = 0 :

Rbz × 2− 3× 2− 1,5 = 0

Rbz =
1

2
× (1.5+ 3× 2)

Rbz = 3,75 kN(↑)

∑
Fi,x = 0 :

Rax = 0

Rax = 0 kN
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Konzola jako součást rámu (5)

1 m

2 m

2 m

3

1.5

Rax

RbzRaz

1 m

2 m

2 m

3

1.5

0

3.750.75

∑
Mi,b = 0 :

−Raz × 2− 1,5 = 0

Raz = −
1

2
× 1,5

Raz = −0,75 kN

Raz = 0,75 kN(↓)

Kontrola: ∑
Fi,z = 0 :

Raz −Rbz +3 = 0 kN

0,75− 3,75+ 3 = 0 kN

0 = 0 kN
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Konzola jako součást rámu (6)

−

−

+

+

−

0.75

0.75

−3.75

−3.75

−0.75 −0.75

3
−1.5

N V
M

Průběhy na konzole můžeme vykreslit jako prvnı́ a potom do-

plnit průběhy na ostatnı́ch prutech....
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