
BDA002 Pružnost a pevnost - Hlavńı napět́ı, př́ıklady December 28, 2024

1 Př́ıklad 1.

Při rovinné napjatosti vznikaj́ı v daném bodě napět́ı: σx = −180MPa, σy = −20MPa,
τxy = 80MPa.

Zjistěte, zda v tomto bodě vznikaj́ı tahová napět́ı a jejich velikost:

S =
1

2

(
σx + σy

)
=

1

2

(
− 180− 20

)
= −100MPa

r =
1

2

√
(σx − σy) + 4τ 2xy =

1

2

√
(−180 + 20)2 + 4 · 802 = 113, 14MPa

σmax = S + r = −100 + 113, 14 = 13, 14MPa

σmin = S − r = −100− 113, 14 = −213, 14MPa

α = arctan

(
τxy

σx + σmax

)
= arctan

(
80

180 + 13, 14

)
= 22, 5
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Levý úhel alpha = 67.5°Pravý úhel alpha = 22.5°

Mohrova kru nice pro rovinnou napjatost
Mohrova kru nice
Bod ( x, xy): (-180, 80)
Bod ( y, - xy): (-20, -80)
Bod ( x, 0): (-180, 0)
Bod ( y, 0): (-20, 0)
St ed S: (-100.00, 0)
Hlavní nap tí 1: (13.14, 0)
Hlavní nap tí 2: (-213.14, 0)
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2 Př́ıklad 2.

Určete hlavńı napět́ı včetně směr̊u v bodech A a B na zadaném nosńıku (předpokládáme
napět́ı σz = 0):
jednotky: [kN, m, kPa]

Iy =
1

12
bh3 =

0, 2 · 0, 43

12
= 1, 0667 · 10−3m4

Výpočet v bodě A:

Sy = A · zA = (0, 2 · 0, 12) · 0, 14 = 3, 36 · 10−3m3

τA =
Vz · Sy

Iy · b
=

4 · 3, 36 · 10−3

1, 0667 · 10−3 · 0, 2
= 63kPa

σx,A =
My

Iy
z =

−1, 6

1, 0667 · 10−3
· −0, 08 = 120kPa
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Výpočet hlavńıch napět́ı v bodě A:

S =
1

2

(
σx + σz

)
=

1

2

(
0, 12 + 0

)
= 0, 06MPa

r =
1

2

√
(σx − σz) + 4τ 2xz =

1

2

√
(0, 06)2 + 4 · 0, 0632 = 0, 087MPa

σmax = S + r = 0, 06 + 0, 087 = 0, 147MPa

σmin = S − r = 0, 6− 0, 087 = −0, 027MPa

α = arctan

(
τxy

σx + σmin

)
= arctan

(
0, 063

0, 12 + 0, 027

)
= 23, 19◦
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Levý úhel alpha = 23.2°Pravý úhel alpha = 66.8°

Mohrova kru nice pro rovinnou napjatost
Mohrova kru nice
Bod ( x, xy): (0.12, 0.063)
Bod ( y, - xy): (0, -0.063)
Bod ( x, 0): (0.12, 0)
Bod ( y, 0): (0, 0)
St ed S: (0.06, 0)
Hlavní nap tí 1: (0.147, 0)
Hlavní nap tí 2: (-0.027, 0)
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Výpočet v bodě B:

Sy = A · zA = (0, 2 · 0, 2) · 0, 1 = 4 · 10−3m3

τB =
Vz · Sy

Iy · b
=

4 · 4 · 10−3

1, 0667 · 10−3 · 0, 2
= 75kPa

σx,B = 0kPa

Ohybové napět́ı je nulové - pořadnice z = 0.
Výpočet hlavńıch napět́ı v bodě B:

S =
1

2

(
σx + σz

)
=

1

2

(
0 + 0

)
= 0MPa

r =
1

2

√
(σx − σz) + 4τ 2xz =

1

2

√
(0)2 + 4 · 0, 0752 = 0, 075MPa

σmax = S + r = 0 + 0, 075 = 0, 075MPa

σmin = S − r = 0− 0, 075 = −0, 075MPa

α = arctan

(
τxy

σx + σmin

)
= arctan

(
0, 075

0 + 0, 075

)
= 45◦
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Levý úhel alpha = 45.0°Pravý úhel alpha = 45.0°

Mohrova kru nice pro rovinnou napjatost
Mohrova kru nice
Bod ( x, xy): (0, 0.075)
Bod ( y, - xy): (0, -0.075)
Bod ( x, 0): (0, 0)
Bod ( y, 0): (0, 0)
St ed S: (0.00, 0)
Hlavní nap tí 1: (0.075, 0)
Hlavní nap tí 2: (-0.075, 0)
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