
Cvičeńı č. 4 Marek Tyburec

Vykreslete pr̊uběh vnitřńıch sil
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A

Ex

Ez

α

α cosα = 0.8

sinα = 0.6

�E : 4 · 3 · 1, 5 + 2 · 3−A · cosα · 7−A · sinα · 3 = 0 =⇒ A = 3, 243kN

↑: A · cosα− 2 + Ez − 4 · 3 = 0 =⇒ Ez = 11, 405kN

kontrola: �D: −A · 5− 4 · 3 · 1, 5 + 3 · Ez = 0 �

→: A · sinα+ Ex = 0 =⇒ Ex = −1, 946kN



11, 405kN

3, 243kN

A−B

3, 243

N(s)
V (s) �M(s)

N(s) = 0kN

V (s) = 3, 243kN

M(0) = 0kNm

C −B 2

N(s)

V (s)�
M(s) N(s) = 0kN

V (s) = 2kN

M(s) = −2s [kNm] M(0) = 0kNm M(1, 6) = Mbc = −3, 2kNm

B

2

� 3, 2

3, 2439, 729

Nbd

Vbd �
Mbd

α

α α
�: Nbd + 2 · sinα = 0 =⇒ Nbd = −1, 2kN

�: Vbd − 3, 243 + 2 · cosα = 0 =⇒ Vbd = 1, 643kN

B −D

�

1, 2 1, 643

N(s)V (s)

M(s)

�: N(s) + 1, 2 = 0 =⇒ N(s) = −1, 2kN

�: V (s)− 1, 643 = 0 =⇒ V (s) = 1, 643kN

E −D

11, 405

4

�
N(s)

V (s)

M(s)

V (s) =

�
fz(s)ds = 4s+ C1 V (0) = −11, 405kN =⇒ C1 = −11, 405kN

M(0) = 0 =⇒ C2 = 0M(s) = −
�

V (s)ds = −2s2 + 11, 405s+ C2

1, 946kN

1, 946 ←: N(s) + 5, 404 = 0 =⇒ N(s) = −1, 946kN

M(s) = 3, 243s [kNm] M(3) = Mba = 9, 729kNm

�
�: Mbd − 3, 2− 9, 729 = 0 =⇒ Mbd = 12, 929kNm

12, 929

�

M(2) = Mdb = 16, 215kNmM(0) = Mbd = 12, 929kNm

�: M(s)− 12, 929− 1, 643 · s = 0 =⇒ M(s) = 1, 643s+ 12, 929 [kNm]
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9, 729
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M
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3, 2

M(s) = −
�

V (s)ds = −2s+ C M(0) = 0 =⇒ −2 · 0 + C = 0 =⇒ C = 0 =⇒ M(s) = −2s

M(s) =

�
V (s)ds = 1, 643s+ 12, 929



V (s) = 0 = 4s− 11, 405 =⇒ smax = 2, 851m Mmax = 16, 260kNm M(3) = 16, 215kNm

D

0, 595
� 16, 215

1, 2 1, 643

1, 946 →: 1, 2 · cosα+ 1, 643 · sinα− 1, 946 = 0 ��
16, 215
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↑: −0, 595− 1, 2 · sinα+ 1, 643 · cosα = 0 �



�

� N(s+Δs)

Δs

N(s)

V (s+Δs)

V (s)

M(s+Δs)

M(s)

�

�

N(s+Δs)

Δs

N(s)

V (s+Δs)

V (s)

M(s+Δs)

M(s)

fz(s)

fx(s)

→: N(s+Δs)−N(s) + fx(s)Δs = 0

N(s+Δs)−N(s)

Δs
= −fx(s)

dN(s)

ds
= −fx(s) ↔ N(s) = −

�
fx(s)ds

V (s) = −
�

fz(s)ds

M(s) =

�
V (s)ds

s

s

N(s) =

�
fx(s)ds

V (s) =

�
fz(s)ds

M(s) = −
�

V (s)ds

fz(s) = 12s V (s) = −
�

fz(s)ds = −6s2 + C



Ax

Az

E

→: Ax − 5 = 0 =⇒ Ax = 5kN

�A: −10 · 6 · 3 + 6 · E = 0 =⇒ E = 30kN

↑: Az + E − 10 · 6 = 0 =⇒ Az = 30kN

30

30

5

A−B N(s) = −5kN

V (s) = −
�

fz(s)ds = −10s+ 30 [kN] −10s+ 30 = 0 =⇒ s = 3 (extrém mimo int.)

M(s) =

�
V (s)ds = −5s2 + 30s [kNm] d2M/ds2 = −10 > 0 =⇒ konkávńı

M(1) = 25kNmM(2) = 40kNm

B

α
sinα = 0, 6

cosα = 0, 8

5
10�40

NbcVbc �
Mbc

α

Mbc = 40kNm

B − C fx(s) = 10 · sinα = 6kN/m fz(s) = 10 · cosα = 8kN/m

V (2) = 10kN

�: Nbc + 5 · cosα− 10 · sinα = 0 =⇒ Nbc = 2kN

�: Vbc − 5 · sinα− 10 · cosα = 0 =⇒ Vbc = 11kN

N(s) = −
�

fx(s)ds = −6s+ C1 =⇒ N(0) = 2 =⇒ C1 = 2

N(s) = −6s+ 2 [kNm] N(2, 5) = −13kN

V (s) = −
�

fz(s)ds = −8s+ C2 =⇒ V (0) = 11 =⇒ C2 = 11

V (s) = −8s+ 11 [kNm] V (2, 5) = −9kN



M(s) =

�
V (s)ds = −4s2 + 11s+ C3 =⇒ M(0) = 40 =⇒ C3 = 40

M(s) = −4s2 + 11s+ 40 [kNm] V (s) = 0 = −8s+ 11 =⇒ smax = 1, 375m

M(1, 375) = 47, 563kNm

D − C

V = −5kN

N = 0kN

M(s) = −
�
(−5)ds = 5s M(1, 5) = 7, 5kNm

E − C N(s) = −30 · sinα+ 10 · sinα · s = −18 + 6s N(0) = −18kN N(2, 5) = −3kN

V (s) = −30 · cosα+ 10 · s · cosα = −24 + 8s V (0) = −24kN V (2, 5) = −4kN

M(s) = −
�

V (s)ds = 24s− 4s2 M(2, 5) = 35kNm

M(2, 5) = 42, 5kNm
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d2M/ds2 = −8 < 0(konkavni)

M(1, 25) = 23, 75kNm
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