
Cvičeńı č. 2 Marek Tyburec

N [kN] V [kN] M [kNm]

Zásady vykreslováńı vnitřńıch sil ve 2d
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moment se kresĺı na stranu

tažených vláken

dolńı vlákna se zkrátila (tlak)

horńı vlákna se natáhla (tah)

N [kN]

V [kN]

M [kNm]

+

-



50kN

Av

Ah

B

Av = B = 25kN

Ah = 0kN

�

�
�

�
Mb

Mb

Vd

VdMd

Md

Vb

Vb

Nb

Nb

Nd

Nd

25kN

25kN

50kN

↑: 25− Vb = 0 =⇒ Vb = 25kN

→: Nb = 0kN

�b: Mb − 25 · 1, 25 = 0 =⇒ Mb = 31, 25kNm

↑: Vd + 25 = 0 =⇒ Vd = −25kN

←: Nd = 0kN

�d: Md − 25 · 1, 25 = 0 =⇒ Md = 31, 25kNm

→: −Nb+Nd = 0 + 0 = 0 �

↑: Vb − 50− Vd = 25− 50− (−25) = 0 �

�d: Md + 50 · 1, 25− Vb · 2, 5−Mb = 31, 25 + 62, 5− 62, 5− 31, 25 = 0 �

Vnitřńı śıly na a-c

�25kN

N(s)

V (s)
M(s)

s

t

s ∈ �0; 2, 5�m

→: N(s) = 0kN

↑: 25− V (s) = 0 =⇒ V (s) = 25kN

�s: M(s)− 25 · s = 0 =⇒ M(s) = 25s [kNm]

Vnitřńı śıly na e-c

�
25kN

M(s)

N(s)

V (s)
s

t
←: N(s) = 0kN

↑: V (s) + 25 = 0 =⇒ V (s) = −25kN

s ∈ �0; 2, 5�m �s: M(s)− 25 · s = 0 =⇒ M(s) = 25s [kNm]
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M [kNm]



Av

Ah

B Ah = 0kN

fz = 1 · 0, 25 · 25 = 6, 25kN/m

Av = B = 6, 25 · 5/2 = 15, 625kN

Interval a-e

�
N(s)

M(s)V (s)

s ∈ �0; 5�m

s

t

→: N(s) = 0kN

↓: 6, 25 · s+ V (s)− 15, 625 = 0 =⇒ V (s) = 15, 625− 6, 25s [kN]

6, 25

15, 625 �s: M(s)+6, 25 · s · s/2−15, 625 · s = 0 =⇒ M(s) = 15, 625s−3, 125s2 [kNm]

N [kN]

V [kN]

+

-

M [kNm]

M(0) = 0kNm

M(1, 25) = 14, 648kNm

M(2, 5) = 19, 531kNm

M(3, 75) = 14, 648kNm

M(5) = 0kNm

V (0) = 15, 625kN

V (1, 25) = 7, 813kN

V (2, 5) = 0kN

V (3, 75) = −7, 813kN

V (5) = −15, 625kN

1◦

1◦

15, 625

−15, 625

+

19, 5312◦

�Mb

Vd Md

Vb

Nb

Nd

�
→: Nd −Nb = 0 �

↑: Vb − 6, 25 · 2, 5− Vd = 7, 813− 6, 25 · 2, 5− (−7, 813) = 0 �

�d: Md+6, 25 ·2, 5 ·1, 25−Mb−Vb ·2, 5 = 13, 648+19, 531−13, 648−7, 813 ·2, 5 = 0 �

kde je extrém?



Bx

Bz

E

→: Bx − 15 · cos 30◦ = 0 =⇒ Bx = 12, 990kN

�b: 5 · E + 2 · 2 · 1 + 10 · 1, 5− 15 · sin 30◦ · 3, 5 = 0 =⇒ E = 1, 45kN

↑: Bz + E − 2 · 2 + 10− 15 · sin 30◦ = 0 =⇒ Bz = 0, 05kN

�e: 15 · sin 30◦ · 1, 5− 10 · 3, 5−Bz · 5 + 2 · 2 · 6 = 0 �

Interval a− b

�
N(s)

M(s)V (s)

s

t

2

s ∈ �0; 2�m

→: N(s) = 0kN

↓: V (s) + 2 · s = 0 =⇒ V (s) = −2s [kN]

�s: M(s) + 2 · s · s/2 = 0 =⇒ M(s) = −s2 [kNm]

V (0) = 0kN V (2) = −4kN

M(0) = 0kNm M(2) = −4kNm

Interval b− c

N(s)

V (s)

s

t

s ∈ �0; 1, 5�m
0, 05kN

�4kNm

4kN

12, 990kN

→: N(s) + 12, 990 = 0 =⇒ N(s) = −12, 990kN

↓: V (s)− 0, 05 + 4 = 0 =⇒ V (s) = −3, 95kN

M(0) = −4kNm M(1, 5) = −9, 925kNm

�
M(s)

Interval c− d

�
10kN

12, 990kN
�9, 925kNm

3, 95kN M(s)

N(s)

V (s)

→: N(s) + 12, 990 = 0 =⇒ N(s) = −12, 990kN

s ∈ �0; 2�m

s

t ↓: V (s) + 3, 95− 10 = 0 =⇒ V (s) = 6, 05kN

�s: M(s) + 9, 925− 10 · s+ 3, 95 · s = 0 =⇒ M(s) = −9, 925 + 6, 05s [kNm]

�s: M(s)− 0, 05 · s+ 4 · s+ 4 = 0 =⇒ M(s) = −3, 95s− 4 [kNm]

M(0) = −9, 925kNm M(2) = 2, 175kNm

Interval d− e

�12, 990kN

M(s)

N(s)

V (s)

s

t

s ∈ �0; 1, 5�m

2, 175kNm�
6, 05kN

15kN →: N(s) + 12, 990− 15 · cos 30◦ = 0 =⇒ N(s) = 0kN

↓: V (s) + 15 · sin 30◦ − 6, 05 = 0 =⇒ V (s) = −1, 45kN

�s: M(s)+15 ·sin 30◦ ·s−2, 175−6, 05 ·s = 0 =⇒ M(s) = 2, 175−1, 45s [kNm]

M(0) = 2, 175kNm M(1, 5) = 0kNm
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V = 0 znamená extrém momentu (vodorovná tečna)
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