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Nosnı́k se šikmým podepřenı́m

R

α

Rx

α
RRz

• Šikmou podporu R rozložı́me

na složky:

Rx = R sinα

Rz = R cosα

• Stanovı́me Rx a Ry obvyklým

způsobem (∑
Mi = 0 apod.)

• spočteme R
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Nosnı́k se šikmým podepřenı́m:
přı́klad (1)

Stanovte reakce a vnitřnı́ sı́ly zadaného nosnı́ku:

60o

q = 3 kN/m

3 m 1 m

10 kN
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Nosnı́k se šikmým podepřenı́m:
přı́klad (2)

60o

q = 3 kN/m

10 kN

Raz

Rax a b

3 m 1 m

RbRbz

Rbx

Rozklad reakce Rb:

Rbx = R sin 60o, Rbz = R cos 60o.
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Nosnı́k se šikmým podepřenı́m:
přı́klad (3)

60o

q = 3 kN/m

10 kN

Raz

Rax a b

3 m 1 m

RbRbz

Rbx

Momentová podmı́nka k bodu a:

∑
Mia = 0 : Rbz × 3− q × 3×

3

2
= 0

Rb cos(60o)× 3− 3× 3× 1.5 = 0⇒ Rb = 9 kN (↑)
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Nosnı́k se šikmým podepřenı́m:
přı́klad (4)

60o

q = 3 kN/m

10 kN

Raz

Rax a b

3 m 1 m

RbRbz

Rbx

Momentová podmı́nka k bodu b:

∑
Mib = 0 : −Raz × 3+ q × 3×

3

2
= 0

−Raz × 3+ 3× 3× 1.5 = 0⇒ Raz = 4.5 kN (↑)
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Nosnı́k se šikmým podepřenı́m:
přı́klad (5)

60o

q = 3 kN/m

10 kN

Raz

Rax a b

3 m 1 m

RbRbz

Rbx

Kontrola svislých reakcı́ pomocı́ ∑
Fiz = 0:

∑
Fiz = 0 : −Raz −Rb cos(60

o) + q × 3 = 0

−4.5− 9× cos(600) + 3× 3 = −4.5− 4.5+ 9 = 0
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Nosnı́k se šikmým podepřenı́m:
přı́klad (6)

60o

10 kN

Raz

Rax a b

RbRbz

Rbx

Výpočet vodorovných reakcı́:

Rbx = Rb × sin(60o) = 9× sin(60o) = 7.794kN(←)∑
Fix = 0 : Rax −Rbx − 10 = 0

Rax − 7.794− 10 = 0⇒ Rax = 17.794 kN (→)
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Nosnı́k se šikmým podepřenı́m:
přı́klad (7)

60o

10

4.5

a b

94.5

7.79417.794

Výpočet N, V, M je shodný s jakýmkoli jiným nosnı́kem.
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Nosnı́k se šikmým podepřenı́m:
přı́klad (8)

Normálové sı́ly:
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94.5

7.79417.794

N
−17.794 −10
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Nosnı́k se šikmým podepřenı́m:
přı́klad (9)

Posouvajı́cı́ sı́ly:
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Nosnı́k se šikmým podepřenı́m:
přı́klad (10)

Ohybové momenty (Mmax = 1
8 q L2):
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3

M

3.375
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Nosnı́k se šikmým podepřenı́m:
přı́klad – vztah V a M

60
o

10

4.5

a b

94.5

3

4.5

−4.5

V

3.375

M
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Nosnı́k se šikmým zatı́ženı́m (1)

α β

β

β

q F

α

q cos 

q sin

F cos

F sin

α

Zatı́ženı́ rozložı́me do směrů X a Z a dále počı́táme normálně.
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Nosnı́k se šikmým zatı́ženı́m (2)

• Napřı́klad prvky střešnı́ch konstrukcı́.

• Řešı́me rozkladem sil a následným

výpočtem jako každého jiného

nosnı́ku.
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Nosnı́k se šikmým zatı́ženı́m (3)

q

Q
L/2

L

α

• Obvykle prvky střešnı́ch konstrukcı́.

• Zatı́ženı́ na průmět: zjednodušený

model zatı́ženı́ sněhem.

• Náhradnı́ břemeno Q = q × L (!)
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Nosnı́k se šikmým zatı́ženı́m (4)
q

L

qn

α

Q

qv

qd

α
qv

qd
α

qn

• Zatı́ženı́ na průmět: zjednodušený

model zatı́ženı́ sněhem.

qd = q cosα

qv = qd cosα = q cos2 α

qn = qd sinα = q sinα cosα
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Šikmý nosnı́k (1)

Rbz

Raz

Rax

i

di

M

V N
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Šikmý nosnı́k (2)

M

V N

Rbz

Raz

Rax

i

di

• Reakce spočteme z podmı́nek

rovnováhy (∑
Mi,a = 0 aj.)

• Pozor – i vodorovná reakce může

vyvolat moment (jejı́ působiště neležı́

na přı́mce procházejı́cı́ žádným dalšı́m

bodem nosnı́ku)

• Spočtené reakce rozložı́me do směrů

rovnoběžných s N a V a pokračujeme

obvyklým způsobem.
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Šikmý nosnı́k – reakce: přı́klad (1)

10kN

8 kN

1m 1m1m

1m

1m

1ma

b

Raz

Rbz

Rax

∑
Fix = 0 : Rax +10 = 0

Rax = −10 kN

Rax = 10 kN (←)
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Šikmý nosnı́k – reakce: přı́klad (2)

10kN

8 kN

1m 1m1m

1m

1m

1ma

b

Raz

Rbz

Rax

∑
Mia = 0 : −10× 1− 8× 2+ Rbz × 3 = 0

Rbz =
10× 1+ 8× 2

3
= 8.666 kN (↑)

21



Šikmý nosnı́k – reakce: přı́klad (3)

10kN

8 kN

1m 1m1m

1m

1m

1ma

b

Raz

8.667

10

∑
Mib = 0 : −Rax × 3−Raz × 3+ 10× 2+ 8× 1 = 0

−10× 3−Raz × 3+ 10× 2+ 8× 1 = 0

Raz = −
10× 3− 10× 2− 8× 1

3
= −0.666 kN

Raz = 0.666 kN (↓)
(1)
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Šikmý nosnı́k – reakce: přı́klad (4)

10kN

8 kN

1m 1m1m

1m

1m

1ma

b

8.667

10

0.667

Kontrola rovnováhy svislých sil:

∑
Fiy = 0 : Raz −Rbz +8 = 0

0.666− 8.666+ 8 = 0
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Šikmý nosnı́k: přı́klad (5)

Vnitřnı́ sı́ly (zkontrolujete za domácı́ úkol):

9.33

8.67

−6.12

−0.74

6.60

6.12

0.47

7.54

N MV

Napřı́klad:

M10 = Rax×1−Raz×1 = 10×1−0.667×1 = 9.333 kNm, ...
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Doplňujı́cı́ přı́klad

2 kN

3 kN

1 m 1 m

3 m

3 m

a

b

c

Zadánı́:

Stanovte reakce a vnitřnı́ sı́ly

zadaného šikmého nosnı́ku.

Řešenı́:

• reakce stanovı́me jako vždy

• všechny sı́ly (včetně vypočtených

reakcı́) rozložı́me do:

– rovnoběžného s osou nosnı́ku

– kolmého k ose nosnı́ku

• dále počı́táme jako vždy
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Reakce (1)

2 kN

3 kN

3 m

3 m

a

c

b Rbx

Rbz

Raz
1 m 1 m

Reakce:

∑
Fi,x = 0

3− 2−Rbx = 0

Rbx = 1 kN (←)

∑
Mi,a = 0

2× 3+ Rbx × 6+ Rbz × 1 = 0

2× 3+ 1× 6+ Rbz × 2 = 0

Rbz = −
6+ 6

2
Rbz = −1 kN (↓)
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Reakce (2)

2 kN

3 kN

3 m

3 m

a

c

b

1 m 1 m

1

6

6

∑
Mi,b = 0

3× 6 − Raz × 2− 2× 3 = 0

Raz = −
(3× 6)− (2× 3)

2
Raz = 6 kN(↑)

Kontrola:

∑
Fi,y = Raz + Rbz = 0

6− 6 = 0

0 = 0
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Sı́ly v bodě a (1)

3 kN

Fan

Fav

α
α

Razn

Razv

Raz

α = atan
6

2
= 0,3975 rad

α = 71.565o

sin(α) =
Fav

3
⇒ Fav = 3× sin(α)

Fav = 2.846 kN(↘)

cos(α) =
Fan

3
⇒ Fan = 3× cos(α)

Fan = 0.949 kN(↗)
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Sı́ly v bodě a (2)

3 kN

Fan

Fav

α
α

Razn

Razv

Raz

β =
π

2
− α

6

2
= 0.3217 rad

β = 18.435o

sin(β) =
Razv

R(az)
⇒ Razv = Raz × sin(β)

Razv = 6× sin(β) = 1.897 kN(↖)

cos(β) =
Razn

3
⇒ Razn = Raz × cos(β)

Razn = Raz × cosβ = 5.692 kN(↗)
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Sı́ly v bodě a (3)

3 kN

Fan

Fav

α
α

Razn

Razv

Raz

α
a

Na = 6.641 kN

Va = 0.949 kN

Na = Razn + Fan = 5.692+ 0.949

= 6.641 kN(↗)

Va = Razv + Fav = 1.897− 2.846

= −0.949 kN(↘)
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Sı́la v bodě c

Nc

α 2 kN

Vc

α
a

Nc = 0.632 kN

Vc = 1.897 kN

Úhel α je vyznačen stejně jako v bodě

,,a“.

α = atan
6

2
= 0,3975 rad

α = 71.565o

sin(α) =
Vc

2
⇒ Vc = 3× sin(α)

Vc = 1.897 kN(↖)

cos(α) =
Nc

2
⇒ Nc = 3× cos(α)

Nc = 0.632 kN(↙)
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Sı́ly v bodě b (1)

α
α

Rbzv
Raxn

Raxv

Rbzn

Rbx

β
Rbz

Úhel α je vyznačen stejně jako v bodě

,,a“.

α = atan
6

2
= 0,3975 rad

α = 71.565o

sin(α) =
Rbxv

Rbx
⇒ Rbxv = 1× sin(α)

Rbxv = 0.949 kN(↙)

cos(α) =
Rbxn

Rbx
⇒ Rbxn = 1× cos(α)

Rbxn = 0.316 kN(↖)
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Sı́ly v bodě b (2)

α
α

Rbzv
Raxn

Raxv

Rbzn

Rbx

β
Rbz

2.846 kN

6.008 kN

sin(β) =
Rbzv

Rbz
⇒ Rbzv = 6× sin(β)

Rbzv = 1.897 kN(↘)

cos(β) =
Rbzn

Rbz
⇒ Rbzn = 6× cos(β)

Rbzn = 5.692 kN(↙)

Nb = Rbxn + Rbzn = 0.316+ 5.692

= 6.008 kN(↙)

Vb = Rbxv + Rbzv = −0.949+ 1.897

= 2.846 kN(↘)

33



Vnitřnı́ sı́ly (1)

2 kN

3 kN

1 m 1 m

a

b

c

−6.641

−6.008

−

+

−0.949

0.949

Ν V
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Vnitřnı́ sı́ly (2)

2 kN

3 kN

3 m

3 m

a

c

b

1 m 1 m

1

6

6

3

M

Mc = −Raz × 1+ 3× 3 = −6× 1+ 3× 3 = 3 kNm
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Šikmý rám – přı́klad (1)

1 kN

2 kN/m

a

b

Rbz

Raz

2 m 2 m

2 m

Rax

∑
Ma = 0 :

2× 2× 3− 1× 2− 4×Rbz = 0

Rbz = 2,5

Rax = 1,0

∑
Mb = 0 :

Rax × 2−Raz × 4+ 2× 2× 1 = 0

Raz = 1,5
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Šikmý rám – přı́klad (2)

α
α

α

α
ααHax

Vax Rax

α

Raz
HazVaz

Rax

Raz

α

VH

Haz = Raz sinα = 1,5

√
2

2

Vaz = Raz cosα = 1,5

√
2

2

Hax = Rax cosα = 1,0

√
2

2

Vax = Rax sinα = −1,0

√
2

2

H = Haz + Hax = 1,768

V = Vaz + Vax = 0,353
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Šikmý rám – přı́klad (3)

Vlz

Vlx

α

VlNl

α
Nlx

Nlz

Vr
Mr

Ml Nr

Vl

α

Nl

Podmı́nky rovnováhy ve styčnı́ku:

Nr + Nlx + Vlx = 0

Vr + Nlz + Vlz = 0
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Šikmý rám – přı́klad (4)

−

−
N

−1,0

−1,768

−1,768

−1,0
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Šikmý rám – přı́klad (5)

+

−

+

V

1,5

0,75

0,353

0,353

−2,5
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Šikmý rám – přı́klad (6)

V

1,0

Mmax = 1,561,0
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