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Prut — konstrukce kde délka L znacné prevlada nad Sirkou b a vyskou h

Vnitrni sily — sily, které vznikaji v disledku plsobiciho vnéjsiho (ostatni konstrukce, snih, vitr...) i

vnitiniho (teplota, dotvarovani, vlastni tiha konstrukce) zatizeni v konstrukci

* Prut rozdélime rezem na dvé casti,
kterym nalezi dva koordinacni
systémy se vzajemné opacnymi

Leva cast

* Prava &ast orientacemi
M, * Ve sméru kladnych os jsou
orientovany kladné smery

Via— Y *\\N vnitrnich sil
M)‘/ z * Vnitfni sily obou dasti jsou ve
N‘/,( | vzajemné rovhovaze
* Mgt V,.=Vyp My, =M,p
Vz,L = Vz,P M zL — M z,P
V fezu rozliSujeme tyto vnitini sily: Ny =Np My, =Myp

Normalova sila N — ve sméru osy x PosouvajicisilaV,, V, - ve sméru y, z

Kroutici/torzni moment M,,, T — okolo osy x Ohybovy moment My, M, - okolo osy y, z
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M, 7 Ve // l—) N+dN
N<—1 A My+dM,
|: dx ,
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Vztah mezi jednotlivymi vnitfnimi silami a zatizenim nosniku je svazan tzv. Swedlerovou vétou.

fx
> Vétu lze vyjadrit z podminky rovnovahy na prvku o
nekonecné malé délce dx
//BNMN 1 (V; +adV,) =V, + f,dx = 0

M,+dM,

71

| dx Vz+dVz d ]/Z ~

dx ~ *
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Va N+dN _ _
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| Vrt+dVa dv,
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Vztah mezi jednotlivymi vnitfnimi silami a zatizenim nosniku je svazan tzv. Swedlerovou vétou.

fx
> Vétu lze vyjadrit z podminky rovnovahy na prvku o
nekonecné malé délce dx

w7V wran | w+amy-v+fax=o0
K(_T D) My*dMy KFfivka posouvaijici sily je o stupen
| dx VrtdVz % B _f vysSi krivka nez je krivka zatizeni.
dx %
d?x
M, +dMy) — My —Vdx + f,—= =0
d?x 0
S
2

vvvvv

krivka posouvaijici sily.
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Vztah mezi jednotlivymi vnitfnimi silami a zatizenim nosniku je svazan tzv. Swedlerovou vétou.

N Vétu Ize vyjadfit z podminky rovnovahy na prvku o
Zauzem' nekonecné male délce dx
' Z 1 (V +dVy) =V, + fdx = 0

KFfivka posouvaijici sily je o stupen

dVv vysSi krivka nez je krivka zatizeni.
z
dx 7
Y, 2
Zatizeni: X
J2 [\(My+dMy)—My—Vzdx+sz=O
1 d?x
> =0
Posouvajl'cisila: V = — fbfz dx Kfivka ohybového momentu
a dM je o stupen vyssi krivka nez je
Yy V krivka posouvajici sily.
dx 7
, b
Ohybovy moment: M, = [ 'V, dx M,
dx2 %
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Zatizeni: 12

Posouvajici sila: V=- f;fz dx

Ohybovy moment: M, = f: V, dx
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R1m F'22m
Zatizeni: f, \a
o ‘o a A
Posouvajici sila: V=-—] fdx
Ohybovy moment: M, = f: V, dx Ry, Ry,
Pozn.: f'(x;) =0 = inflexni bod, mozné maximum v bodé f(x;)
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IZD?)SEZ:; ici sila: If'z= — f; f;dx ZHHP”E “MN’M

Ohybovy moment: M, = f: V, dx

Pozn.: f'(x;) =0 = inflexni bod, mozné maximum v bodé f(x;)
o f

Zatizeni: f =15kN/m
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2 M PRECHODOVY PRUREZ;
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TIN , sg ’
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1D sila nabyva nulovych a

|: xmax "~} Max. ohybovy moment ohybovy moment
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Posouvajici sila: V= fOL —1,5dx = —1,5x + C,, C, = Ry,
Ohybovy moment: M = fOL —%Sx + C,dx = —%sz +Cyx+Cp, Cp=—Rip OHYBOVY MOMENT:

Ohybovy moment se

Vo L VZDY vykresluje na
2 — Prechodovy prifez M stranu TAZENYCH

AN JAY yﬂ vlaken. Kladny ohybovy
L moment je na strané
L xmax SPODNICH VLAKEN.
Zatizeni: f =2xkN/m | Max. ohybovy moment
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R1m F'22m
Zatizeni: 12 \a
o b A A
Posouvajici sila: V=-—] fdx
, b
Ohybovy moment: M, = [ 'V, dx Ry, Ry,
Pozn.: f'(x;) =0 = inflexni bod, mozné maximum v bodé f(x;)
PRECHODOVY PRUREZ:
Prirez, kde posouvajici
F sila nabyva nulovych a
ohybovy moment
i maximalnich hodnot
Avini A OHYBOVY MOMENT:

Ohybovy moment se
VZDY vykresluje na
stranu TAZENYCH
vlaken. Kladny ohybovy
moment je na strané
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R1m F'22m
Zatizeni: 12 \a
o b A A
Posouvajici sila: V=-—] fdx
, b
Ohybovy moment: M, = [ 'V, dx Ry, Ry,
Pozn.: f'(x;) =0 = inflexni bod, mozné maximum v bodé f(x;)
PRECHODOVY PRUREZ:
Prirez, kde posouvajici
F sila nabyva nulovych a

ohybovy moment
maximalnich hodnot

1. interval | 2. interval

OHYBOVY MOMENT:
Ohybovy moment se

;':!\JTESVAL _ 0 VZDY vykresluje na
atizent: f= stranu TAZENYCH

vlaken. Kladny ohybovy
2 INTERVAL moment je na strané

SPODNICH VLAKEN.

ZatiZeni: f=0
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R1m F'22m
Zatizeni: 12 \a
o b A A
Posouvajici sila: V=-—] fdx
, b
Ohybovy moment: M, = [ 'V, dx Ry, Ry,
Pozn.: f'(x;) =0 = inflexni bod, mozné maximum v bodé f(x;)
PRECHODOVY PRUREZ:
Prirez, kde posouvajici
F sila nabyva nulovych a

ohybovy moment
‘L % o) maximalnich hodnot

Arai © A — T T OHYBOVY MOMENT:

1 INTERVAL Xmex L 0O Ohybovy moment se

Z.t” ) _ o VZDY vykresluje na

atizent: f= L stranu TAZENYCH

Posouvajici sila: Vap = fo 0dx = O0x + Cyy, Cv1 = Ryy vlaken. Kladny ohybovy
moment je na strané

2. INTERVAL SPODNICH VLAKEN.

Zatizeni: f=0

o L L
Posouvajici sila: Vye = fL/Z 0dx = 0x + C,p, Coo =V (5) —F
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R1m F'22m
Zatizeni: 12 \Q
o b A A
Posouvajici sila: V=-—] fdx
, b
Ohybovy moment: M, = [ 'V, dx Ry, Ry,
Pozn.: f'(x;) =0 = inflexni bod, mozné maximum v bodé f(x;)
PRECHODOVY PRUREZ:
Prirez, kde posouvajici
F sila nabyva nulovych a

ohybovy moment
J' % o) maximalnich hodnot

AN ® 4 OHYBOVY MOMENT:

Xmax L, Q° Ohybovy moment se
;':!YTESVAL — o VZDY vykresluje na

atizent: f= " stranu TAZENYCH
Posouvajici sila: Vap = fo 0dx = 0x + Cyy, Cv1 = Ryy vldken. Kladny ohybovy
Ohybovy moment: Mg, = fOL/Z Cy1dx = Cyyx + Cpyq, C1 = —Rim momen’tje na :strané
5. INTERVAL SPODNICH VLAKEN.
Zatizeni: f=0
Sy L L
Posouvajici sila: Vpe = fL/Z 0dx = 0x + Cyp, Cpr = Vg (E) —F
L L

Ohybovy moment: My, = Cprdx = Cppx + Cppp, Conz = Mgy | =
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m F'22m
Zatizeni: f, \Q
o ‘o a A
Posouvajici sila: V=-—] fdx
Ohybovy moment: M, = f: V, dx Ry, Ry,
Pozn.: f'(x;) =0 = inflexni bod, mozné maximum v bodé f(x;)

PRECHODOVY PRUREZ:
Prirez, kde posouvajici
sila nabyva nulovych a
ohybovy moment

14 0 maximalnich hodnot

k\PFechodovv prifez M

il
4||l

Osamélé bremeno

OHYBOVY MOMENT:
Ohybovy moment se

0!

1. INTERVAL N/ VZDY vykresluje na

v — Max. ohybovy moment .
Zatizent: f=0 p yRowy stranu TAZENYCH
Posouvajici sila: Vap = f 0dx = 0x + Cyy, Cv1 = Ryy vldken. Kladny ohybovy
Ohybovy moment: Mg, = fOL/Z Cy1dx = Cyyx + Cpyq, C1 = —Rim momen’tje na :strané
5. INTERVAL SPODNICH VLAKEN.
Zatizeni: f=0

Sy L L

Posouvajici sila: Vpe = fL/Z 0dx = 0x + Cyp, Cpr = Vg (E) —F

Ohybovy moment: My, = g Cprdx = Cppx + Cppp, Cmz = Mgp | =
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Posouvajici sila V,

R R,, = 6,4kN
R,, = 6,4 kN

Ohybovy moment M,,

Posouvajici sila

V= fOL—qu = —qx + C,,
Ohybovy moment:

M = fOL—%x + C,dx = —%xz + Cyx + C,y,

& Ry, = 0 KNm
RZm == 0 kNm
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Vzdéalenost zleva: x = 0,0 m

V, = —q.0,0 + Ry, = —4.0,0 + 6,4 = 6,4 kN

Posouvajici sila V,

R,, = 6,4 kN
R,, = 6,4kN

Ohybovy moment M,,

q 4
M, = _E'O’OZ + Ry,.0,0 = -5 0,02 + 6,4.0,0 = 0 kNm
Posouvajici sila
V=f0L—qu=—qx+Cv, C, = Ry,
Ohybovy moment:
M=[ —dx+Cde=-2x+Cx+Cp C,=0
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Posouvajici sila V,

R,, = 6,4 kN
R,, = 6,4kN

Vzdéalenost zleva: x = 0,6 m

Ohybovy moment M,,

Posouvajici sila

V= fOL—qu = —qx + C,,

Ohybovy moment:

M = fOL—%x + C,dx = —%xz + Cyx + C,y,

le = O kNm
RZm == 0 kNm




VNITRNI SILY NA PRUTU - TEORIE

Vzdéalenost zleva: x = 0,6 m
V,=-—q.06+R, = —4.0,6 +64 =4KkN

M, = —%.0,62 +R,,.06= —%. 0,62 + 6,4.0,6 = 3,12 kNm
Posouvajici sila

V=f0L—qu=—qx+Cv, C, = Ry,
Ohybovy moment:

M=[ —dx+Cde=-2x+Cx+Cp C,=0




VNITRNI SILY NA PRUTU - TEORIE

Vzdalenost zprava: x = 2,6m
V,=+q.2,6 —R,, = +4.2,6 — 6,4 = 4 kN

_ .9, 2 _ Ao _
My = +-.2,6" = Ry;.26 = +5.2,6* = 6,426 = 3,12 kNm

Posouvaijici sila 12 :
L A,

V= fo —qdx = —qx + C, Cy = Ry, " R{m = 0 KNm
, 1m —
OhybO\zy rr;oment: . R, = 0 KNm

M=f0—Ex+Cvdx=—Ex2+Cvx+Cm, Cp,=0




VNITRNI SILY NA PRUTU - TEORIE

Vzdéalenost zleva: x = 1,1 m
V,=—q.1,1+ R, =—4.1,1+64 =2KkN

q 4
M, = —5 1,12+ Ry,.1,1 = —3 1,12 + 6,4.1,1 = 4,62 kNm
Posouvajici sila
V=f0L—qu=—qx+Cv, C, = Ry,
Ohybovy moment:
M=[ —dx+Cde=-2x+Cx+Cp C,=0




VNITRNI SILY NA PRUTU - TEORIE

Vzdalenost zprava: x = 2,1 m
V,=+q.21—R,, =+42,1—-64=2kN

_ .9 ,5.2 _ L Ao _
My =+5.21% = Rp.21 = +5.2,17 = 6,42,1 = 4,62 kNm

Posouvajici sila

V=f0L—qu=—qx+Cv, C, = Ry,
Ohybovy moment:

M=[ —dx+Cde=-2x+Cx+Cp C,=0




VNITRNI SILY NA PRUTU - TEORIE

4

X
Pfrechodovy prilirez

" Ry, = 6,4kN
R,, = 6,4kN

Vzdéalenost zleva: x = 1,6 m
V,=-—q.1,6 + R, = —4.1,6 + 6,4 = O kN

q 4
M, = -5 1,62 + Ry,.1,6 = 5 1,6% + 6,4.1,6 = 4,7328 KNm
Posouvajici sila
L " .
— _ - _ — R
V=] ~q dx = —qx + C,, C, = Ry, " Ma;(?.lfnhibg\gNTnoment
OhybO\zy moment: R,, = 0kNm
M=f0—§x+c,,dx=—§x2+c,,x+cm, Cp =0




VNITRNI SILY NA PRUTU - TEORIE

4

X
Pfrechodovy prilirez

" Ry, = 6,4kN
R,, = 6,4kN

Vzdalenost zprava: x = 1,6 m
V,=+q.1,6 —R,, = +4.1,6 — 6,4 = O kN

4
M, = +%. 1,62 —R,,.1,6 = +- 1,62 — 6,4.1,6 = 4,7328 kNm

Posouvajici sila

V= fOL —qdx = —qx + C, C, = Ry, R Ma;(?. ohibg\ﬁ'/NTnoment
Ohybovy moment: Rl: — 0 KNm
M=[ —dx+Cde=-2x+Cx+Cp C,=0




VNITRNI SILY NA PRUTU - TEORIE

Vzdéalenost zleva: x = 2,4 m
V,=—q.24+R, =—42,4+64=—-3,2kN

M, = —%.2,42 +Ry,.2,4 = —%. 2,4* + 6,4.2,4 = 3,84 kNm
Posouvajici sila

V=f0L—qu=—qx+Cv, C, = Ry,
Ohybovy moment:

M=[ —dx+Cde=-2x+Cx+Cp C,=0




VNITRNI SILY NA PRUTU - TEORIE

Vzdalenost zprava: x = 0,8 m
V,=+q.08—R,, = +4.08—-6,4 = —3,2kN

M, = +%.0,82 - R,,.0,8 = +%.0,82 —6,4.0,8 = 3,84 KNm
Posouvajici sila

V=f0L—qu=—qx+Cv, C, = Ry,
Ohybovy moment:

M=[ —dx+Cde=-2x+Cx+Cp C,=0




VNITRNI SILY NA PRUTU - TEORIE

A Ry, = 6,4kN
R,, = 6,4kN

Vzdéalenost zleva: x = 3,2 m
V,=-—q.32+ R, = —432+64=—-64kN

q 4
M, = —5.3,22 +R,,.3,2 = -5 3,22 + 6,4.3,2 = 0 kNm
Posouvajici sila
V=f0L—qu=—qx+Cv, C, = Ry,
Ohybovy moment:
M=[ —dx+Cde=-2x+Cx+Cp C,=0




VNITRNI SILY NA PRUTU - TEORIE

Rly = 6,4‘ kN
RZZ == 0 kN

Vzdéalenost zleva: x = 3,2 m
Vy, =q.3,2—-Ryy, = 23,2 — 3,2 = OkN

q 2 2 2
M, =-.3,2°—Ryy.32=5.32°-6432=0 kNm
2 2
Posouvaijici sila
V = fO —q dx = —qx + Cv, Cv — Rlz M1y ' Rim = 10,24 kNm
Ohybovy moment:
M=[ —dx+Cde=-2x+Cx+Cp Cp =0




VNITRNI SILY NA PRUTU - TEORIE

Rly = 6,4‘ kN
RZZ == 0 kN

Vzdalenost zprava: x = 3,2 m
Vy =—q.32=-232=-6/4 kN

2
M, = —%.3,22 = —5.3,22 = —10,24 kNm
Posouvaijici sila
L 22
V = fO l_q dx = —qx + Cv; Cv — RlZ M1y ' le — 10'24 KNm
Ohybovy moment:
M=[ —dx+Cde=-2x+Cx+Cp Cp =0




VNITRNI SILY NA PRUTU - TEORIE

Ry, = 10kN




VNITRNI SILY NA PRUTU - TEORIE

10 P‘.N

Ry, = 10kN

Rymr = 1,6 KNm
Rymy = 1,6 kNm
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VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

Konstrukce strechy \

<

Pole ramové konstrukce

/ Tahlo

Kotevni systém




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

|

Tuhé spojeni

Misto prenosu zatizeni

-

Podpora

Kloubové spojeni a
misto prenosu zatizeni




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

Kladna konvence vnitrnich sil
- Ohybové momenty
- Posouvajici sily
- Normalové sily

na nosniku je dana polohou spodnich vlaken

?

M
N

Via—y

QU
Nl

X

|
;




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

Fz=10kN
Kladna konvence vnitrnich sil
Fx=10kN
* O—» - Ohybové momenty
® @ ®
- Posouvajici sily

- Normalové sily

S na nosniku je dana polohou spodnich vlaken

#

M
N

Ryy =10 KN Y, N
1x LTA@ @A M)‘/ * \WN‘/y
Ryz =5 kN fh =15 kN o
5 m
Y




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

Fx=10kN
* O—» - Ohybové momenty

® @ ®
- Posouvajici sily

- Normalové sily

Fz=10kN
Kladna konvence vnitrnich sil
')

S na nosniku je dana polohou spodnich vlaken

Viey b%\\N KQ\;W
M)‘/ ; \W N‘/xy e
b

ﬂ v
@?\m (+

M

Rix =10 KN
* Lr ©) @
JAN JAN
Ry =5 kN ?RZZ =15 kN
5 m
Y



VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

szkw
Fx=10kN
° O >
® @ ®
£
)
Ry =10 kN
i évA@ @A
Ry =5 kN ?RZZ =15 kN
5 m
Y




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

Fz=10kN
F=1OkN %
T

£
2L INE o\
Ry =5 kN ?RZZ =15 kN
5 m
Y




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

Fz=10kN
i FetokN B PAD
.
Ve
= ()
)
Rix =10 KN
X Lr @ ©)
JAN JAN
Ry =5 kN ?RZZ =15 kN
5 m
Y




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

F2:1OL(N
i F=tOkN AT
%
= ()
Te) ﬁ

Ry, =10 KN |

* Lr © ©, :

A A |

Riz =5 kN ?RZz =15 kN ;

5 m I

\ i

i




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

F2=10kN
F=10kN
'




VNITRNI SILY NA PRUTU - ORIENTACE VNITFv{NI'(M:I;I,SIL

VALY
¢F2_1 OkN m( @ Vnitfni sily

F=10kN @
O >

.I
® @ ®




VNITRNI SILY NA PRUTU - ORIENTACE VNITFv{NI'(M:I;I,SIL

VALY
¢F2_1 OkN m( @ Vnitfni sily

Fx=10kN Nx:Ryz = 5 kN
O ) I/Z:Rlx =10 kN

.I
® ® ® M,:Ry,.0 = 0 kNm




VNITRNI SiLY NA PRUTU - ORIENTACE VNITﬁNfE@ASIL
m( i Vnitrni sily

Fz=10kN
Fx=10kN Ny:Riz = S KN
-
o—> V,: Ry = 10 kN

6 ® ® R0 = 0 ki

%d @NX:RlzZSkN

M,y: Ry,.5 = 50 KNm

A
| Ro, =15 kN
R =10 kN : 2z
1% A@ T
Ry, =5 kN




VNITRNI SILY NA PRUTU - ORIENTACE VNITRNICH SIL
F,=10kN +u Vnitrni sily
Ny:R{, = 5kN
L N © Lt
@ Y G @ ® M,: Ryy.0 = 0 kNm
Ny:Ry, = 5 kN
@ V,:Ry, = 10 kN
M,y: Ry,.5 = 50 KNm

NX R, = 10kN
—Ry, = =5 kN

M .Rlx.S — Ry,.0 =50kNm




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

Ry, =10 k

/7
% ®)

Fx=10kN

______________ A

( @ @ ®

iz—TOkN
S — O >

O,
O

Ri; =5 kN TRQZ =15 kN

Vnitrni sily

Ny:R;, = 5kN

V,:Ri, = 10 kN

My:Rq,.0 = 0 KNm

Ny:R;, = 5kN

V,:Ri, = 10 kN

M,:Ryx.5 = 50 KkNm

Ny:R{, = 10 kN

V,:—R;, = =5 kN
My:R1%.5— Ry;.0 = 50 kNm




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

Ry, =10 k

/7
%+ Vnitfni sily
NX: RlZ == 5 kN
V,:Ri, = 10 kN

Fx=10kN

z=10kN
(7
r————— H—F——— O—»

( @ @ ®

Ri; =5 kN

@ M,:Ry,.0 = 0kNm
Ny:Ry, = 5 kN

@ V,: Ry, = 10 kN
M,:Ry,.5 = 50 kNm

Ny:Ry, = 10kN

V,:—R,, = =5 kN
M,:Rix.5 — Ry;.0 = 50 kNm

,@ @ NX:Rlx =10 kN
JA A @ V:—Ry, = —5 kN
15 kN

R2z = My: Riy.5 — Ry;. 2.5
=37,5 kNm




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

/7
Fz=10kN %t Vnitini sily
5, Fx=10kN e
e B ———— O >
® ® ®




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

/7
Fz=10kN % ®  Vnitini sily
&% Fy=10kN e Ny: Rix = TOkN
¢ — ———————— — ) —— O > V,:—Ry, — F, = =15 kN
@ @ @ MlexS - RlZ'2'5 - FZO

= 37,5kNm

R1x=0kN|




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

¢F221 OkN m( +  Vnitfni sily

*r V,:—R,, — F, = —15KkN
5

My: RlX' 5 - RlZ' 25 - FZ' 0
= 37,5

a Ny: R, = 10 kN
V,:—R,, — E, = —15kN

My: RIX' 5 - RlZ' 5 - FZ' 25
= 0 kNm

Rix =10 kN




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

m_/‘%m

o ® G T
i
i Ohds
Ry, =J0 k
A® |
Ry, =5 kN |
@.

Fz=10kN
Fx=10kN
O—>»

Vnitrni sily
NX:Rlx == 10 kN
V,:—R,, — F, = —15KkN

My: RlX' 5 - RlZ' 25 - FZ' 0
= 37,5

NX:Rlx =10 kN

V,:—Ry, — F, = —15 kN
My: RIX' 5 - RlZ' 5 - FZ' 25
= 0 kNm

NX: _Rlz - FZ = _15 kN

V,: =Ry, + F, = 0kN

My: R1X' 5 - RlZ' 5 - FZ' 25
+ F,.0 = 0kNm




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

Fx=10kN

il‘_z—’] OL(N
® M

________________________ +

® @ ®

J

Rix =]0 kN

R1z =5 kN

>

L 7Au

+

Vnitrni sily
NX Ry, = 10 kN

—R,, — F, = —15KkN
M,,: R1x5 R,,.2.5—F,.0

Ny: Rlx—IOkN
V,:—R,, — F, = =15 kN
M,:Ryy.5— Ry,.5— F,. 2.5

Ny:—Ry, — F, = —15kN

Ny: —Rlz F, = —15kN
V,:—Ry, + F, = 0kN
M,:Rix.0 — Ry,.5 — F,.2.5

+Fx 5 =0kNm
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VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

Fz=10kN
Fx=10kN
° O >
® ® ol
M VAN N |
fT (fT»A :
N MVl
Ry =10 kN g [
A IK)E.
Rz =5 kN
oA

Vypocet vnitrnich sil zprava
musi odpovidat vypoctu
vnitrnich sil zleva




VNITRNI SILY NA PRUTU - ORIENTACE VNITRNICH SIL

P o
\N«% Vnitfni sily

F2=10kN e p .
Fx=10kN X+ ax
* O 3> V,: 0 kN

9
® O, ® M,: 0 kNm
M VAV N |
<o oul
N V] /m i
Rix =]0 k ’+@
AG® &9
Riz =5 kN 1
@A

Vypocet vnitrnich sil zprava
musi odpovidat vypoctu
vnitrnich sil zleva




VNITRNI SILY NA PRUTU - ORIENTACE VNITRNICH SIL

P o
\N«% Vnitfni sily

Fy=10kN X:Tox &
] O > V,: 0 kN

® @ @ M.,: 0 kNm
y
k) @ Ny:R,, = —15 kN
V,: 0 kN
| M,: 0 kNm
Ry, =70 k
JAXG i
Ry, =5 kN i
DA

Vypocet vnitrnich sil zprava
musi odpovidat vypoctu
vnitrnich sil zleva

Y TRzz =15 kN




VNITRNI SILY NA PRUTU - ORIENTACE VNITRNICH SIL

Ry, =J0 k

Fz=10kN

A®

R1z =5 kN

+

Fx=10kN

—O—2»>
®

AQ

TQZZ =15 kN

N % Vnitrni sily

M,: 0 kNm

Ny: E, = 10 kN
V,: —R,, = —15 kN

M,:R;,.0 = 0 kNm

Vypocet vnitrnich sil zprava
musi odpovidat vypoctu
vnitrnich sil zleva




VNITRNI SILY NA PRUTU - ORIENTACE VNITRNICH SIL

Rix =J0 k

Fz=10kN
i
A®
Ry, =5 kN
Y

vi& Vnitini sily
\ Ny:R,, = —15Kk
Fx=10kN X-Tax > kN
O 3> V,: 0 kKN
® M,: 0 kNm
NX:RZX = —15 kN
I,: 0 KN
My:OkNm
Ny: E, = 10 kN
V,: —R,, = —15 kN
M,:R,,.0 = 0 KNm
A@ 6 Ny:E, = 10 kN

M,:R;,.2.5 = 37.5 kNm

Vypocet vnitrnich sil zprava
musi odpovidat vypoctu
vnitrnich sil zleva




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL
<

Fx=10kN A L
i Fz=10kN i |
’ QO—>» i |
| ©, @ u@) : I
i i =N
i @
i
+@ @
B A
Ry, =15 kN
kN 2 Pri opacné pozici ,spodnich
i— @ o w ,
vlidken je absolutni

Jejich konvence se vsak

Ry, =5 kN hodnota vnitfnich sil stejna.
¢ muUze obratit.




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL
> :
in:mkN +(? - w

FZZT OL(N
>

1 ® © ®

Vnitrni sily
C @ @

.k) > JAN @NX:R12=5kN
R, =15 kN V,: Ry, = 10kN
Rix O KN 1y ? % 1"

M, — Ry;.0 = 0 kNm
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in=10kN

SNO) @

50
7




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

®e ¢ O—>»
@ ®
Kazdou konstrukci lze
rozdélit na soustavu stycnikd
a prutd.
@




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL
®
® FL a o>
=) @
0O m

Kazdou konstrukci lze
rozdélit na soustavu stycnikd
a prutd.




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

@ i‘q34 M435 1%1-5 @
ri{r—?) < {\r— <
e~ .,
Kazdou konstrukci lze
rozdélit na soustavu stycnikd
a prutd.

Vnitfni  sily pocitame na
prutech.

A* A®




VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

@ MS €34 M43’ %3 Mss %45 @
r ] @ — <>
wr M3
e~ My,
Kazdou konstrukci lze
rozdélit na soustavu stycnikd
a prutd.

Vnitfni  sily pocitame na
prutech.

Na pfrilehlych styCnicich musi
nastavat rovnovazny stav.

A"
Stycnik 3: Stycnik 4:

M3y — M3, =0 Myz — Mys =0

A@



VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

V34 @
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VNITRNI SiLY NA PRUTU - ORIENTACE VNITRNICH SIL

&

Stycnik 3:
V34 — N33 =0
V31— N3y =0 ©

Stycnik 4:
Vas —Vaz — F; =

> StyCnik 4:
Nys — Nyz3 =0

®
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VNITRNI SILY NA PRUTU - PRIKLADY

‘ Fz=15kN

k=2m N
X




VNITRNI SILY NA PRUTU - PRIKLADY

(M) —30

R,, = O kN -

R,, = 15 kN 0 AN

A

Ol

Ramy = —30 kNm

Vnitrni sily
V,:—F, = =15 kN

M,:—F,.0 = 0 kNm

V,:—F, = —15 kN

o zZ]
ZA
(irﬁj:;(
<]

M,:—F,.2 = =30 kNm



VNITRNI SILY NA PRUTU - PRIKLADY

) A
\Eﬂ_yl ) —30
b
@ 2
(V)
R,, = 0 kN -
R,, = 15kN @ AN
O
RZmy = _30 kNm _\'5

Vnitrni sily

V,:—F, = =15 kN V,:—R, = —15 kN

A
M,:—F,.0 = 0 kNm ) S @My: Ramy + R;.0 = =30 kNm
O

V,:—F, = —15 kN —R, = —15kN

o zZ]
ZA
(irﬁj:;(
<]

M,:—F,.2 = =30 kNm

M,: Rypmy + Ry 2 = 0 KNm



VNITRNI SILY NA PRUTU - PRIKLADY

&FZZWOKN
_____ ————— %}.
Ry 8155 ‘ @% Fx=3kN X
1 m | 1.5 m
] C‘ m /T
,R1z Rzz
2\




VNITRNI SILY NA PRUTU - PRIKLADY

Rie DS — T === ‘ _w - @émﬂ_sw X
2 M | 2D M ?
,R1z o /|R2z
2

Rlx - _3 kN

RlZ — 5 kN

RZZ - 5 kN
Vnitrni sily

J;’A @ V,:R,, = 5kN

M,:Ry,.0 = 0 kNm
V,:R,, = 5 kN
M,:Ry,.1,5 = 7,5 kNm



Ry, = 5kN ‘ q) r_\PFechodovV prifez
R,, = 5 kN ®A 3 Q \Ne)
Vnitrni sily N o
J;’A @ V,:Ry, = 5kN &
M,:R,.0 = 0 kNm 5

V,: Ry, = 5kN AT A
@ My:R;,.15 = 7,5 kNm e QUI MJ l |2




Ry, = 5kN ‘ q) r_\PFechodovV prifez
Ry, = 5 kN QLA el Q A2
-5
Vnitrni sily N
M
e @ V,:Ry, = 5kN f
M,:R,.0 = 0 kNm 5
@ V,:R{, = 5kN QA\LJ\IU Al /J’é@
M :RlZ.15 = 7,5 kNm

~J
Cn

@ Vi Ry, — F, = =5 kN
My:Rlz. 1,5 — F,.0=75kNm ViR, —F, = —=5kN '~
My:Ry,. 3 — F,.1,5 = 0 kNm



VNITRNI SILY NA PRUTU - PRIKLADY
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q 1 d 2
VyiRi, = 744+ Ry, = O kN ¢ 1 1
¢ S 11 Mpax = R1.1,3-7.1,3.1,3-.1,3.2
My:Rip4 =T 445 4.5+ Ry, 1= 0 kNm M. = 0395 kNm




VNITRNI SILY NA PRUTU - PRIKLADY

\T?bkhiwwwwqu X Ryy = OkN
....... :g.
R KAG)AR""ZO m @ - Y:Rmy = 6 kNm
7 2:R, = 6 kN

.Rz

A




VNITRNI SILY NA PRUTU - PRIKLADY

q=3kN x: Ry, = OkN N
\\www\ww\ww ....... . o ©
Rx K@ARW @ X y:Rpmy = 6 kNm
Sk 2.0 m NN B
-R/ z:R, = 6 kN §|® @
2\
W VAV "
<+ Vnitrni sily kf?
I/Z:R]_Z_q.o =6kN g{k‘:]\‘% —
1 T H T
@My:Rmy+Rlz.0—q.0.0.§= —6kNm N© o)
M,
@I/Z:Rlz—q.z = 0 kN b
1 .
My:Ryny + Ryz.2 = q.2.2.5 = O kNm o)
%I@ 2




VNITRNI SILY NA PRUTU - PRIKLADY

Fz=15 kN
i fz=5 kN m@
R
@

S r————— @“——ARZ, >
| b|A
|O.7r'r1|,0.8rr1 S m
| 7 22
|

£ I
0 I
N |
E |
=z L2
-~
o |
i
DL Ry




VNITRNI SILY NA PRUTU - PRIKLADY

Fz=15 kN
| fz=5 kN/m b

®
— @ r——i“@“— ARZR €3\ yiR,,.05-£.05% =0

| ] b Rz.0,5— 50,522 =0
|0.7 m/] 0.8 m 5 m . R —125kN
I
£ I
0 I
o |
E I
Z L2
I
il
w >
@ R1x




VNITRNI SILY NA PRUTU - PRIKLADY

Fz=15 kN

i f=5 kN m@ b
. 0,5
— @, v ¥y =R > €3\ yiR,,.05-£.05% =0
| ] b | A R2.05 = 5.05.2 =0
|0.7 m 4 0.8 m .5 m . RZZ — 1’25 kN
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a+b

2.5 m

2:F, + f,.2,0 =R;, —R,, = 0
1 15+45.2,0 —=R,, —1,25 = 0

£ 5 Ry, = 23,75 kN
E /1\ V:Ry,.2,0 —Ry,.2,5—F,.0,7 — £,.2,0.1,0 — f,. 2,5.0,5.%. 2,5=0
1, 1,25.2,0 — 15.0,7 — 5.2,0.1,0 — 10.2,5.0,5.2.2,5 = R,,. 2,5
= ) _ 3 X
DA Ry, R, = —11,36 kN
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] b | A R2.05 = 5.05.2 =0
0.7 m 4 0.8 m .o m . RZZ — 1’25 kN
a+b

2.5 m

2:F, + f,.2,0 =R;, —R,, = 0
1 15+45.2,0 —=R,, —1,25 = 0

£ 5 Ry, = 23,75 kN
f /1\ V:Ry,.2,0 —Ry,.2,5—F,.0,7 — £,.2,0.1,0 — f,. 2,5.0,5.%. 2,5=0
1, > 1,25.2,0 — 15.0,7 — 5.2,0.1,0 — 10.2,5.0,5%. 2,5 = Ry,.2,5
DA Ry R,, = —11,36 kN
A —> xRy, + Ry + £ 2,5.05=0
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|
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D : 1,25.2,0 — 15.0,7 — 5.2,0.1,0 — 10.2,5.0,5.2. 2,5 = Ry,.. 2,5
©) A Rix R,, = —11,36 kN
—  x:Ryy + Ry + f.2,5.05=0
Ryz Ry — 11,364+ 10.2,5.05=0

Ry, = —1,13kN

a KONTROLA

L3N VR 25+ £.2505225+F.08+ .15~ R;,. 15 =0

~1,13.2,5 + 10.2,5.0,5.%2,5 +15.0,8 + 5.1,5.%5 —R;,.1,5=0

23,75.1,5 = —2,83 + 20,83 + 12 + 5.625
35,625 = 35,625
0=0
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S : a Ry, = —11,36 kN =1,13.2,5 - 10.2,5.0,5.5. 2,5=2,83—-20,83=—-18KkNm
;‘ | R, = 23,75 kN
T I R,, = 1,25kN
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:_ ® b|A o Ni; = —R;, = —23,75 KN
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s | > V43 = _RZZ = _1,25 kN
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Riz N43 = RZx = —11,36 kN
N34_ = RZX = _11,36 kN
M,z = 0 kNm

Ms, = R,,.0,5 — £,.0,5.0,5.0,5 = 1,25.0,5 — 5.0,5.0,5.0,5 = 0 kNm

Vys = =Ry, + f5-2,0.+F, = —1,25 + 5.2,0 + 15 = 23,75 kN
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:0.7 m 4L 0.8 m 105 mp N,y = —R;, = —23,75kN
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0 _ _ 2 _
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V,, + ;—xs.xlz.xlz.O,S =0
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| 2
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