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SEZNAM   
 

 



1 Z

U   
 



OU OU



1.1



1.2



CELKEM:                 cca 65,0  
 
 

65 = 351, - 40 kN (otvory) = cca 310 kN   

1.3  OD TECHOLOGIE V TAHU  

 
Celkem: 107,9 kN 

 



2

2.1   

 
EN 1992-1-1 (EC2)

-1-1 :

 

procentem Sigma,Or
10,0 [%]

Patky 

EC 7-1 (EN 1997-1:2003)

0,333
2 -

 
 

G = 1,35 [ ] 1,00 [ ]

 
 

Rvs = 1,40 [ ]

Rhs = 1,10 [ ]

 

  Vzorek ef cef  su  
 [kPa] [kN/m3] [kN/m3]  

1 29,00 5,00 18,00 8,00



Parametry zemin 
 

= 18,00 kN/m3

ef = 29,00
cef = 5,00 kPa
Eoed = 13,50 MPa

sat = 18,00 kN/m3

 
Typ  

hz = 1,20 m
d = 1,20 m
t = 0,35 m
s1 = 0,00
s2 = 0,00

 

3

Geometrie konstrukce 
 

x = 2,50 m
y = 2,40 m

Tvar sloupu
cx = 2,20 m
cy = 2,20 m

Objem patky = 2,10 m3

= 7,20 m3

= 0,99 m3

 
3

-1-1 (EC2).

Beton: C 20/25 
fck = 20,00 MPa

Pevnost v tahu fctm = 2,20 MPa
Ecm = 30000,00 MPa

 
Mez kluzu fyk = 500,00 MPa

 
Mez kluzu fyk = 500,00 MPa

 

 
Mocnost vrstvy Hloubka 

 Vzorek 
t [m] z [m] 

1 - 0,00 .. 

 

 
 

 Typ 
N Mx My Hx Hy 

  [kN] [kNm] [kNm] [kN] [kN] 
1 Ano 420,00 0,00 0,00 0,00 0,00



 
 

 Typ 
N Mx My Hx Hy

  [kN] [kNm] [kNm] [kN] [kN] 
2 Ano 320,00 0,00 0,00 0,00 0,00

 

 

 
 

 
 ex ey  Rd  

Vyhovuje 
 [m] [m] [kPa] [kPa] [%] 

Ano 0,00 0,00 81,34 708,66 11,48 Ano

Ne 0,00 0,00 85,30 708,66 12,04 Ano

G = 65,20 kN
Z = 26,62 kN

 

zsp = 3,68 m
lsp = 10,94 m

Rd = 708,66 kPa
= 85,30 kPa

 
 

ex = 0,000<0,333
ey = 0,000<0,333
et = 0,000<0,333

 
 

Spd = 7,98 kN

Rdh = 280,45 kN
H = 0,00 kN

 

 
-  

1

G = 48,30 kN
Z = 19,72 kN

-  



Vrstva  Konec Mocnost Edef or z  
 [m] [m] [m] [MPa] [kPa] [kPa] [mm] 

1 1,20 1,25 0,05 10,03 22,05 42,96 0,16

2 1,25 1,30 0,05 10,03 22,95 42,22 0,16

3 1,30 1,35 0,05 10,03 23,85 40,44 0,15

4 1,35 1,40 0,05 10,03 24,75 37,91 0,14

5 1,40 1,45 0,05 10,03 25,65 35,13 0,13

6 1,45 1,50 0,05 10,03 26,55 32,48 0,12

7 1,50 1,60 0,10 10,03 27,90 29,16 0,22

8 1,60 1,70 0,10 10,03 29,70 25,60 0,19

9 1,70 1,80 0,10 10,03 31,50 22,95 0,17

10 1,80 1,90 0,10 10,03 33,30 20,92 0,15

11 1,90 2,00 0,10 10,03 35,10 19,30 0,14

12 2,00 2,10 0,10 10,03 36,90 17,96 0,13

13 2,10 2,35 0,25 10,03 40,05 16,14 0,30

14 2,35 2,60 0,25 10,03 44,55 13,99 0,26

15 2,60 2,85 0,25 10,03 49,05 12,28 0,23

16 2,85 3,10 0,25 10,03 53,55 10,87 0,20

17 3,10 3,35 0,25 10,03 58,05 9,68 0,18

18 3,35 3,60 0,25 10,03 62,55 8,66 0,16

19 3,60 3,95 0,35 10,03 67,98 7,65 0,14

- 1 = 2,9 mm
- 2 = 2,9 mm
- 1 = 2,8 mm
- 2 = 2,8 mm

= 5,0 mm
= 3,3 mm

(1- -

-  
Tuhost  

def = 10,03 MPa

 
ex = 0,000<0,333
ey = 0,000<0,333
et = 0,000<0,333

 

 
= 3,3 mm
= 2,75 m

-



3 POSOUZEN

 
 

 
- M10

Pevnost v tlaku fk = 6,56 MPa
Pevnost ve smyku fvko = 0,3 MPa
Pevnost v tahu za fxk1 = 0,1 MPa

fxk2 = 0,4 MPa

M = 2
= 1
= 1 000

 

  
NEd MEdy VEdz 

Typ 
[kN] [kNm] [kN] 

1

-150,00 5,00 25,00 Hlava

-159,82 2,50 25,00

-169,64 0,00 25,00 Pata

 
0,300m

Typ stropu:
4,850m
hef = 2

 
- Hlava 

ef/tef = 12,13 27 Vyhovuje 
Tlak 

Ac = 0,217 m2; h = 217,1 mm

hef
=

2

e1
=

max(M1d / N1d + hef
0,0414 m

Y

1000,0

Y N



1
=

1 - 1 / t = 1 -

NRd
=

- 1 d) = - -712,3 kN/m

NEd = -150,00 kN/m NRd = -712,31 kN/m
- tlak Vyhovuje 

Smyk 
fvk = min(fvko d b 0,5; 1,115) = 0,5 MPa
fvd = fvk M = 0,5 / 2 = 0,25 MPa
VRd = fvd

VEd = 25,00 kN/m VRd = 75,00 kN/m
- smyk Vyhovuje 

-  
Tlak 

Plocha 
Ac = 0,252 m2; h = 252,5 mm

hef
=

2

emk
=

max(Mmd / Nmd + hef
= 0,0237 m

A1
=

1 - mk / t = 1 - 2

E
=

KE k

=
hef / tef (fk (6,56 / 6 560) = 0,383

u
=

- 0,063) / (0,73 - mk / t) = (0,383 - 0,063) / (0,73 -

m
=

A1 -u2 -0,5032 / 2) = 0,742

NRd
=

- m d) = - -730,1 kN/m

NEd = -159,82 kN/m NRd = -730,05 kN/m
- tlak Vyhovuje 

Smyk 
fvk

=
min(fvko d b) = min(
MPa

fvd
=

fvk M = 0,513 / 2 = 0,257 MPa

VRd
=

fvd

VEd = 25,00 kN/m VRd = 76,96 kN/m
- smyk Vyhovuje 

- Pata 
Tlak 

Y N



Ac = 0,270 m2; h = 269,9 mm

hef
=

2

e2
=

max(M2d / N2d + hef
= 0,015 m

2
=

1 - 2 / t = 1 -

NRd
=

- 2 d) = - -885,6 kN/m

NEd = -169,64 kN/m NRd = -885,60 kN/m
- tlak Vyhovuje 

Smyk 
fvk

=
min(fvko d b
MPa

fvd
=

fvk M = 0,526 / 2 = 0,263 MPa

VRd
=

fvd

VEd = 25,00 kN/m VRd = 78,93 kN/m
- smyk Vyhovuje 

 

ef/tef = 12,13 27 Vyhovuje 

  
NEd MEdy VEdz 

  NRd MRdy VRdz 

[kN/m] [kNm/m] [kN/m] 

1

- Hlava
-150,00 5,00 25,00

33,3 % Vyhovuje
-712,31 - 75,00

-
-159,82 2,50 25,00

32,5 % Vyhovuje
-730,05 - 76,96

- Pata
-169,64 0,00 25,00

31,7 % Vyhovuje
-885,60 - 78,93

- Vyhovuje - 33,3 % 
 

tef = 0,300m 0,100m Vyhovuje
h/tef = 16,167 30,000 Vyhovuje

- Vyhovuje 
-  

Y N



4

Norma EN 1993-1-1, EN 1993-1-3, EN 1993-1- .

: M0 = 1,0
: M1 = 1,0
: M2 = 1,25

: M0 = 1,1
: M1 = 1,1
: M2 = 1,25

4.1  

 
2,600 m

Geometrie 

x [m] Typ uzlu A/L [m] I/L [m3] 
0,000 kloub - -

2,600 kloub - -

 
  Konec   

 [m] [m]   
1 0,000 2,600 IPE 200 0,0

 
S 235

 

   Typ 
Jako* 

f f,inf)** 
 

  Kateg.*** 0 1 2 

1 - - 1,35(0,90) 0,85 - - - -

2 - - 1,35(0,90) 0,85 - - - -

3 - ANO 1,50 - C 0,70 0,70 0,60

f,inf

- -  
Typ   Vel.1 Vel.2 

0,000 2,600 0,224kN/m -

 2,600 

0,224kN/m



- -  
Typ   Vel.1 Vel.2 

0,000 2,600 8,000kN/m -

- -  
Typ   Vel.1 Vel.2 

0,000 2,600 5,000kN/m -

Kombinace 
 

 
 

 
1

f,sup,1 f,sup,2(1,35)*G2

2

f,sup,1 f,sup,2 f,sup,3(1,50)*Q3

 
  

 
1

G1 + G2

2

G1 + G2 + Q3

3

G1 + G2

4 kombinace

1,3(0,70)*Q3

 
 

G1+G2: 
 V3[kN] M2[kNm] Rz[kN] ROx[kNm] 
Max. hodnota 10,691 6,949 10,691 -

Min. hodnota -10,691 0,000 10,691 -

Q3:G1+G2: 
 V3[kN] M2[kNm] Rz[kN] ROx[kNm] 
Max. hodnota 17,191 11,174 17,191 -

Min. hodnota -17,191 0,000 17,191 -

G1+G2: 

8,000kN/m

5,000kN/m



V3[kN] M2[kNm] Rz[kN] ROx[kNm]

Max. hodnota 10,691 6,949 10,691 -

Min. hodnota -10,691 0,000 10,691 -

Q3:G1+G2: 
 V3[kN] M2[kNm] Rz[kN] ROx[kNm] 
Max. hodnota 15,241 9,906 15,241 -

Min. hodnota -15,241 0,000 15,241 -

G1+G2: 
 V3[kN] M2[kNm] Rz[kN] ROx[kNm] 
Max. hodnota 14,432 9,381 14,432 -

Min. hodnota -14,432 0,000 14,432 -

Q3:G1+G2: 
 V3[kN] M2[kNm] Rz[kN] ROx[kNm] 
Max. hodnota 24,182 15,719 24,182 -

Min. hodnota -24,182 0,000 24,182 -

G1+G2: 

Q3:G1+G2: 

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]



G1+G2: 

Q3:G1+G2: 

G1+G2: 

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]



Q3:G1+G2: 

 

 
x Max M2 Min M2 Max V3 Min V3 Max Rz Min Rz Max ROx Min ROx 

[m] [kNm] [kNm] [kN] [kN] [kN] [kN] [kNm] [kNm] 
0,000 0,000 0,000 -14,432 -24,182 24,182 14,432 - -

0,130 2,969 1,772 -12,989 -21,764 - - - -

0,260 5,659 3,377 -11,546 -19,346 - - - -

0,390 7,999 4,774 -10,103 -16,928 - - - -

0,520 10,060 6,004 -8,659 -14,509 - - - -

0,650 11,771 7,025 -7,216 -12,091 - - - -

0,780 13,204 7,880 -5,773 -9,673 - - - -

0,910 14,286 8,526 -4,330 -7,255 - - - -

1,040 15,090 9,006 -2,886 -4,836 - - - -

1,170 15,544 9,277 -1,443 -2,418 - - - -

1,300 15,719 9,381 0,000 0,000 - - - -

1,430 15,544 9,277 2,418 1,443 - - - -

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]



 
x Max M2 Min M2 Max V3 Min V3 Max Rz Min Rz Max ROx Min ROx 

[m] [kNm] [kNm] [kN] [kN] [kN] [kN] [kNm] [kNm] 
1,560 15,090 9,006 4,836 2,886 - - - -

1,690 14,286 8,526 7,255 4,330 - - - -

1,820 13,204 7,880 9,673 5,773 - - - -

1,950 11,771 7,025 12,091 7,216 - - - -

2,080 10,060 6,004 14,509 8,659 - - - -

2,210 7,999 4,774 16,928 10,103 - - - -

2,340 5,659 3,377 19,346 11,546 - - - -

2,470 2,969 1,772 21,764 12,989 - - - -

2,600 0,000 0,000 24,182 14,432 24,182 14,432 - -

 
x Max M2 Min M2 Max V3 Min V3 Max Rz Min Rz Max ROx Min ROx 

[m] [kNm] [kNm] [kN] [kN] [kN] [kN] [kNm] [kNm] 
0,000 0,000 0,000 -10,691 -17,191 17,191 10,691 - -

0,130 2,111 1,313 -9,622 -15,472 - - - -

0,260 4,023 2,502 -8,553 -13,753 - - - -

0,390 5,686 3,536 -7,483 -12,033 - - - -

0,520 7,151 4,447 -6,414 -10,314 - - - -

0,650 8,368 5,204 -5,345 -8,595 - - - -

0,780 9,386 5,837 -4,276 -6,876 - - - -

0,910 10,156 6,316 -3,207 -5,157 - - - -

1,040 10,727 6,671 -2,138 -3,438 - - - -

1,170 11,050 6,872 -1,069 -1,719 - - - -

1,300 11,174 6,949 0,000 0,000 - - - -

1,430 11,050 6,872 1,719 1,069 - - - -

1,560 10,727 6,671 3,438 2,138 - - - -

1,690 10,156 6,316 5,157 3,207 - - - -

1,820 9,386 5,837 6,876 4,276 - - - -

1,950 8,368 5,204 8,595 5,345 - - - -

2,080 7,151 4,447 10,314 6,414 - - - -

2,210 5,686 3,536 12,033 7,483 - - - -

2,340 4,023 2,502 13,753 8,553 - - - -

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]



 
x Max M2 Min M2 Max V3 Min V3 Max Rz Min Rz Max ROx Min ROx 

[m] [kNm] [kNm] [kN] [kN] [kN] [kN] [kNm] [kNm] 
2,470 2,111 1,313 15,472 9,622 - - - -

2,600 0,000 0,000 17,191 10,691 17,191 10,691 - -

 

 
x [m] Reakce 
0,000 Max Rz = 24,182kN - Q3:G1+G2

0,000 Min Rz = 14,432kN - G1+G2

2,600 Max Rz = 24,182kN - Q3:G1+G2

2,600 Min Rz = 14,432kN - G1+G2

 
x [m] Reakce 
0,000 Max Rz = 17,191kN - Q3:G1+G2

0,000 Min Rz = 10,691kN - G1+G2

2,600 Max Rz = 17,191kN - Q3:G1+G2

2,600 Min Rz = 10,691kN - G1+G2

 
 

y: 
  Konec 

lz1 [m]  
Poloha 

 [m] [m]  
1 0,000 2,600 2,600 1,0

z: 
  Konec 

ly1 [m]  
Poloha 

 [m] [m]  
1 0,000 2,600 -

 
y: 

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]



  Konec 
lz1 [m]  

Poloha 
 [m] [m]  

1 0,000 2,600 2,600 1,0

z: 
  Konec 

ly1 [m]  
Poloha 

 [m] [m]  
1 0,000 2,600 -

 
y: 

  Konec 
lz1 [m]  

Poloha 
 [m] [m]  

1 0,000 2,600 2,600 1,0

z: 
  Konec 

ly1 [m]  
Poloha 

 [m] [m]  
1 0,000 2,600 -

 
y: 

  Konec 
lz1 [m]  

Poloha 
 [m] [m]  

1 0,000 2,600 2,600 1,0

z: 
  Konec 

ly1 [m]  
Poloha 

 [m] [m]  
1 0,000 2,600 -

 
momentu My: 

  Konec 
lz1 [m]  

Poloha 
 [m] [m]  

1 0,000 2,600 2,600 1,0

z: 
  Konec 

ly1 [m]  
Poloha 

 [m] [m]  
1 0,000 2,600 -

 
y: 

  Konec 
lz1 [m]  

Poloha 
 [m] [m]  

1 0,000 2,600 2,600 1,0

z: 
  Konec 

ly1 [m]  
Poloha 

 [m] [m]  
1 0,000 2,600 -

 
 

 



= (235,0 / fy) = (235,0 / 235,0) = 1,000

c = 159,0 mm
t = 5,6 mm

           

c = 35,2 mm
t = 8,5 mm

           

c = 35,2 mm
t = 8,5 mm

           

c = 35,2 mm
t = 8,5 mm

           

c = 35,2 mm
t = 8,5 mm

           
 

 
v,z = 1,400E03 mm2

pl,Rd,z = 189,894 kN

d/tw = 28,4 < 69,0

ba,Rd,z = 189,894 kN

Rd,z = 189,894 kN

 
v,y = 1,448E03 mm2

pl,Rd,y = 196,515 kN

y 

Vz 0.5 * 189,894 kN 
Vy 0.5 * 196,515 kN 

pl,y = 2,206E05 mm3

c,Rd,y = 51,841 kNm

c,Rd,y = 51,841 kNm

z1 = 2,600 m

P = 200,0 mm

w = 1,0
zg = 100,0 mm
zj = 0,0 mm

wt = 0,839

g = 0,879

j = 0,0

f = 0,0

C1 = 1,13;  C2 = 0,46;  C3 = 0,53

cr = 1,088

cr = 54,035 kNm



bar,LT = 0,979

LT,y

LT,y = 0,68

b,Rd,y = 35,247 kNm

z 

Vz 0.5 * 189,894 kN 
Vy 0.5 * 196,515 kN 

pl,z = 4,461E04 mm3

c,Rd,z = 10,483 kNm

c,Rd,z = 10,483 kNm

 
    

Vz 0,000 kN 189,894 kN 0,0 % Vyhovuje 

 
0,266 < 1  Vyhovuje

 
= (235,0 / fy) = (235,0 / 235,0) = 1,000

c = 159,0 mm
t = 5,6 mm

           

c = 35,2 mm
t = 8,5 mm

           

c = 35,2 mm
t = 8,5 mm

           

c = 35,2 mm
t = 8,5 mm

           

c = 35,2 mm
t = 8,5 mm

           
 

 
v,z = 1,400E03 mm2

pl,Rd,z = 189,894 kN

d/tw = 28,4 < 69,0

ba,Rd,z = 189,894 kN

Rd,z = 189,894 kN

 
v,y = 1,448E03 mm2

pl,Rd,y = 196,515 kN



momentu My 

Vz 0.5 * 189,894 kN 
Vy 0.5 * 196,515 kN 

pl,y = 2,206E05 mm3

c,Rd,y = 51,841 kNm

c,Rd,y = 51,841 kNm

z1 = 2,600 m

P = 200,0 mm

w = 1,0
zg = 100,0 mm
zj = 0,0 mm

wt = 0,839

g = 0,879

j = 0,0

f = 0,0

C1 = 1,13;  C2 = 0,46;  C3 = 0,53

cr = 1,088

cr = 54,035 kNm

bar,LT = 0,979

LT,y

LT,y = 0,68

b,Rd,y = 35,247 kNm

z 

Vz 0.5 * 189,894 kN 
Vy 0.5 * 196,515 kN 

pl,z = 4,461E04 mm3

c,Rd,z = 10,483 kNm

c,Rd,z = 10,483 kNm

 
    

Vz 0,000 kN 189,894 kN 0,0 % Vyhovuje 

 
0,446 < 1  Vyhovuje

 
Q3:G1+G2; 1

y = 15,719 kNm
Posudek ohybu: 

y,R = 35,247 kNm
| 0,446 |  <  1     Vyhovuje 

 
 

 

1,9mm < 10,4mm Vyhovuje 



 

1,7mm < 8,7mm Vyhovuje 
 

4.2  

 
4,000 m

Geometrie 

x [m] Typ uzlu A/L [m] I/L [m3] 
0,000 kloub - -

2,050 - -

4,000 kloub - -

 
  Konec   

 [m] [m]   
1 0,000 4,000 3 x IPE 240 0,0

 
S 355 M/ML

 

   Typ 
Jako* 

f f,inf)** 
 

  Kateg.*** 0 1 2 

1 - - 1,35(0,90) 0,85 - - - -

2 - - 1,35(0,90) 0,85 - - - -

3 - ANO 1,50 - C 0,70 0,70 0,60

f,inf

Legenda:
wmin. [mm]

 1,9 

    -1,9

    1,9

[mm]
wmax. [mm]

 1,2 

 4,000 



- -  
Typ   Vel.1 Vel.2 

0,000 4,000 0,921kN/m -

- -  
Typ   Vel.1 Vel.2 

0,000 4,000 8,000kN/m -

1,850 - 22,000kN -

3,050 - 16,500kN -

- -  
Typ   Vel.1 Vel.2 

0,000 4,000 5,000kN/m -

1,850 - 13,375kN -

3,050 - 10,000kN -

Kombinace 
 

 
 

 
1

f,sup,1 f,sup,2(1,35)*G2

2

f,sup,1 f,sup,2 f,sup,3(1,50)*Q3

 
  

 
1

G1 + G2

2

G1 + G2 + Q3

0,921kN/m

8,000kN/m

5,000kN/m



  
 

3

G1 + G2

4

1,3(0,70)*Q3

 
 

G1+G2: 
 V3[kN] M2[kNm] Rz[kN] ROx[kNm] 
Max. hodnota 40,599 46,867 40,599 -

Min. hodnota -33,586 0,000 33,586 -

Q3:G1+G2: 
 V3[kN] M2[kNm] Rz[kN] ROx[kNm] 
Max. hodnota 64,410 74,504 64,410 -

Min. hodnota -53,150 0,000 53,150 -

G1+G2: 
 V3[kN] M2[kNm] Rz[kN] ROx[kNm] 
Max. hodnota 40,599 46,867 40,599 -

Min. hodnota -33,586 0,000 33,586 -

Q3:G1+G2: 
 V3[kN] M2[kNm] Rz[kN] ROx[kNm] 
Max. hodnota 57,266 66,213 57,266 -

Min. hodnota -47,281 0,000 47,281 -

G1+G2: 
 V3[kN] M2[kNm] Rz[kN] ROx[kNm] 
Max. hodnota 54,808 63,271 54,808 -

Min. hodnota -45,342 0,000 45,342 -

Q3:G1+G2: 
 V3[kN] M2[kNm] Rz[kN] ROx[kNm] 
Max. hodnota 90,525 104,727 90,525 -

Min. hodnota -74,688 0,000 74,688 -

G1+G2: 



Q3:G1+G2: 

G1+G2: 

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]



Q3:G1+G2: 

G1+G2: 

Q3:G1+G2: 

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]



 

 
x Max M2 Min M2 Max V3 Min V3 Max Rz Min Rz Max ROx Min ROx 

[m] [kNm] [kNm] [kN] [kN] [kN] [kN] [kNm] [kNm] 
0,000 0,000 0,000 -45,342 -74,688 74,688 45,342 - -

0,206 14,929 9,059 -42,861 -70,662 - - - -

0,411 29,029 17,608 -40,392 -66,655 - - - -

0,617 42,324 25,660 -37,911 -62,629 - - - -

0,822 54,762 33,184 -35,442 -58,623 - - - -

1,028 66,422 40,229 -32,961 -54,597 - - - -

1,233 77,196 46,728 -30,492 -50,590 - - - -

1,439 87,223 52,766 -28,011 -46,564 - - - -

1,644 96,334 58,240 -25,542 -42,558 - - - -

1,850 104,727L 63,271L -23,061L -38,532L - - - -

1,850 104,727P 63,271P 11,231P 6,639P - - - -

2,000 102,806 62,130 14,162 8,446 - - - -

2,050 102,048 61,677 15,140 9,048 - - - -

2,250 98,671 59,652 19,048 11,457 - - - -

2,450 94,428 57,094 22,957 13,866 - - - -

2,650 89,488 54,105 26,866 16,274 - - - -

2,850 83,682 50,584 30,775 18,683 - - - -

3,050 77,178L 46,632L 34,683L 21,092L - - - -

3,050 77,178P 46,632P 71,958P 43,367P - - - -

3,288 59,466 35,950 76,610 46,233 - - - -

3,525 40,750 24,648 81,242 49,088 - - - -

3,762 20,958 12,683 85,873 51,942 - - - -

4,000 0,000 0,000 90,525 54,808 90,525 54,808 - -

 
x Max M2 Min M2 Max V3 Min V3 Max Rz Min Rz Max ROx Min ROx 

[m] [kNm] [kNm] [kN] [kN] [kN] [kN] [kNm] [kNm] 
0,000 0,000 0,000 -33,586 -53,150 53,150 33,586 - -

0,206 10,624 6,710 -31,749 -50,283 - - - -

0,411 20,657 13,043 -29,920 -47,429 - - - -

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]



 
x Max M2 Min M2 Max V3 Min V3 Max Rz Min Rz Max ROx Min ROx 

[m] [kNm] [kNm] [kN] [kN] [kN] [kN] [kNm] [kNm] 
0,617 30,117 19,007 -28,082 -44,561 - - - -

0,822 38,966 24,581 -26,253 -41,707 - - - -

1,028 47,261 29,799 -24,415 -38,839 - - - -

1,233 54,926 34,613 -22,586 -35,985 - - - -

1,439 62,057 39,086 -20,749 -33,118 - - - -

1,644 68,537 43,141 -18,920 -30,264 - - - -

1,850 74,504L 46,867L -17,082L -27,396L - - - -

1,850 74,504P 46,867P 7,979P 4,918P - - - -

2,000 73,139 46,022 10,067 6,256 - - - -

2,050 72,600 45,686 10,763 6,702 - - - -

2,250 70,199 44,186 13,548 8,487 - - - -

2,450 67,181 42,292 16,332 10,271 - - - -

2,650 63,666 40,078 19,116 12,055 - - - -

2,850 59,535 37,470 21,900 13,839 - - - -

3,050 54,906L 34,542L 24,685L 15,624L - - - -

3,050 54,906P 34,542P 51,185P 32,124P - - - -

3,288 42,307 26,630 54,498 34,247 - - - -

3,525 28,992 18,258 57,797 36,361 - - - -

3,762 14,912 9,395 61,096 38,476 - - - -

4,000 0,000 0,000 64,410 40,599 64,410 40,599 - -

 

 
x [m] Reakce 
0,000 Max Rz = 74,688kN - Q3:G1+G2

0,000 Min Rz = 45,342kN - G1+G2

4,000 Max Rz = 90,525kN - Q3:G1+G2

4,000 Min Rz = 54,808kN - G1+G2

 
x [m] Reakce 
0,000 Max Rz = 53,150kN - Q3:G1+G2

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]



 
x [m] Reakce 
0,000 Min Rz = 33,586kN - G1+G2

4,000 Max Rz = 64,410kN - Q3:G1+G2

4,000 Min Rz = 40,599kN - G1+G2

 
 

y: 
  Konec 

lz1 [m]  
Poloha 

 [m] [m]  
1 0,000 4,000 2,000 1,0

z: 
  Konec 

ly1 [m] Tvar  
Poloha 

 [m] [m]  
1 0,000 4,000 -

 
y: 

  Konec 
lz1 [m]  

Poloha 
 [m] [m]  

1 0,000 4,000 2,000 1,0

z: 
  Konec 

ly1 [m]  
Poloha 

 [m] [m]  
1 0,000 4,000 -

 
y: 

  Konec 
lz1 [m]  

Poloha 
 [m] [m]  

1 0,000 4,000 2,000 1,0

z: 
  Konec 

ly1 [m]  
Poloha 

 [m] [m]  
1 0,000 4,000 -

 
y: 

  Konec 
lz1 [m]  

Poloha 
 [m] [m]  

1 0,000 4,000 2,000 1,0

momentu Mz: 
  Konec 

ly1 [m]  
Poloha 

 [m] [m]  
1 0,000 4,000 -

 
y: 



  Konec 
lz1 [m]  

Poloha 
 [m] [m]  

1 0,000 4,000 2,000 1,0

z: 
  Konec 

ly1 [m]  
Poloha 

 [m] [m]  
1 0,000 4,000 -

 
y: 

  Konec 
lz1 [m]  

Poloha 
 [m] [m]  

1 0,000 4,000 2,000 1,0

z: 
  Konec 

ly1 [m] Tvar  
Poloha 

 [m] [m]  
1 0,000 4,000 -

 
 

 
= (235,0 / fy) = (235,0 / 355,0) = 0,814

c = 210,6 mm
t = 6,2 mm

           

c = 210,6 mm
t = 6,2 mm

           

c = 113,8 mm
t = 9,8 mm

           

c = 113,8 mm
t = 9,8 mm

           

c = 41,9 mm
t = 9,8 mm

           

c = 41,9 mm
t = 9,8 mm

           

c = 41,9 mm
t = 9,8 mm

           

c = 41,9 mm



t = 9,8 mm
           

 

 
v,z = 5,744E03 mm2

pl,Rd,z = 1177,344 kN

d/tw = 30,7 < 56,1

ba,Rd,z = 1177,344 kN

Rd,z = 1177,344 kN

 
v,y = 5,992E03 mm2

pl,Rd,y = 1228,059 kN

d/tw = 8,6 < 56,1

y 

Vz 0.5 * 1177,344 kN 
Vy 0.5 * 1228,059 kN 

pl,y = 1,100E06 mm3

c,Rd,y = 390,477 kNm

c,Rd,y = 390,477 kNm

z 

Vz 0.5 * 1177,344 kN 

Vy 0.5 * 1228,059 kN 

pl,z = 1,013E06 mm3

c,Rd,z = 359,513 kNm

c,Rd,z = 359,513 kNm

 
    

Vz 23,061 kN 1177,344 kN 2,0 % Vyhovuje 

 
0,162 < 1  Vyhovuje

 
= (235,0 / fy) = (235,0 / 355,0) = 0,814

c = 210,6 mm
t = 6,2 mm

           

c = 210,6 mm
t = 6,2 mm



           

c = 113,8 mm
t = 9,8 mm

           

c = 113,8 mm
t = 9,8 mm

           

c = 41,9 mm
t = 9,8 mm

           

c = 41,9 mm
t = 9,8 mm

           

c = 41,9 mm
t = 9,8 mm

           

c = 41,9 mm
t = 9,8 mm

           
 

 
v,z = 5,744E03 mm2

pl,Rd,z = 1177,344 kN

d/tw = 30,7 < 56,1

ba,Rd,z = 1177,344 kN

Rd,z = 1177,344 kN

 
v,y = 5,992E03 mm2

pl,Rd,y = 1228,059 kN

d/tw = 8,6 < 56,1

y 

Vz 0.5 * 1177,344 kN 
Vy 0.5 * 1228,059 kN 

pl,y = 1,100E06 mm3

c,Rd,y = 390,477 kNm

c,Rd,y = 390,477 kNm

z 

Vz 0.5 * 1177,344 kN 
Vy 0.5 * 1228,059 kN 

pl,z = 1,013E06 mm3

c,Rd,z = 359,513 kNm



c,Rd,z = 359,513 kNm

 
    

Vz 38,532 kN 1177,344 kN 3,3 % Vyhovuje 

 
0,268 < 1  Vyhovuje

 
Q3:G1+G2; 1

z: 
38,532 kN  <  1177,344 kN Vyhovuje 

y = 104,727 kNm
Posudek ohybu: 

y,R = 390,477 kNm
| 0,268 |  <  1     Vyhovuje 

 
 

 

4,7mm < 11,4mm Vyhovuje 
 

4,2mm < 13,3mm Vyhovuje 
 

4.3  

 
4,700 m

Geometrie 

x [m] Typ uzlu A/L [m] I/L [m3] 
0,000 kloub - -

1,850 - -

3,050 - -

4,700 kloub - -

 

Legenda:
wmin. [mm]

 4,7  4,7 

    -4,7

    4,7

[mm]
wmax. [mm]

 3,0  3,0 

 4,700 



  Konec   
 [m] [m]   

1 0,000 4,700 3 x IPE 240 0,0

 
S 355 M/ML

 

   Typ 
Jako* 

f f,inf)** 
 

  Kateg.*** 0 1 2 

1 - - 1,35(0,90) 0,85 - - - -

2 - - 1,35(0,90) 0,85 - - - -

3 - ANO 1,50 - C 0,70 0,70 0,60

f,inf

- -  
Typ   Vel.1 Vel.2 

0,000 4,700 0,921kN/m -

- -  
Typ   Vel.1 Vel.2 

0,000 4,700 8,000kN/m -

2,050 - 10,700kN -

- -  
Typ   Vel.1 Vel.2 

0,000 4,700 5,000kN/m -

2,050 - 6,500kN -

Kombinace 
 

0,921kN/m

8,000kN/m

5,000kN/m



 
 

 
1

f,sup,1 f,sup,2(1,35)*G2

2

f,sup,1 f,sup,2 f,sup,3(1,50)*Q3

 
  

 
1

G1 + G2

2

G1 + G2 + Q3

3 kombinace

G1 + G2

4

1,3(0,70)*Q3

 
 

G1+G2: 
 V3[kN] M2[kNm] Rz[kN] ROx[kNm] 
Max. hodnota 25,632 36,599 26,998 -

Min. hodnota -26,998 0,000 25,632 -

Q3:G1+G2: 
 V3[kN] M2[kNm] Rz[kN] ROx[kNm] 
Max. hodnota 40,217 57,693 42,413 -

Min. hodnota -42,413 0,000 40,217 -

G1+G2: 
 V3[kN] M2[kNm] Rz[kN] ROx[kNm] 
Max. hodnota 25,632 36,599 26,998 -

Min. hodnota -26,998 0,000 25,632 -

Q3:G1+G2: 
 V3[kN] M2[kNm] Rz[kN] ROx[kNm] 
Max. hodnota 35,842 51,365 37,788 -

Min. hodnota -37,788 0,000 35,842 -

G1+G2: 
 V3[kN] M2[kNm] Rz[kN] ROx[kNm] 
Max. hodnota 34,603 49,409 36,447 -

Min. hodnota -36,447 0,000 34,603 -

Q3:G1+G2: 
 V3[kN] M2[kNm] Rz[kN] ROx[kNm] 
Max. hodnota 56,481 81,050 59,570 -

Min. hodnota -59,570 0,000 56,481 -

G1+G2: 



Q3:G1+G2: 

G1+G2: 

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]



Q3:G1+G2: 

G1+G2: 

Q3:G1+G2: 

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]



 

 
x Max M2 Min M2 Max V3 Min V3 Max Rz Min Rz Max ROx Min ROx 

[m] [kNm] [kNm] [kN] [kN] [kN] [kN] [kNm] [kNm] 
0,000 0,000 0,000 -36,447 -59,570 59,570 36,447 - -

0,264 14,992 9,170 -33,268 -54,410 - - - -

0,529 28,722 17,561 -30,076 -49,231 - - - -

0,793 41,086 25,111 -26,897 -44,071 - - - -

1,057 51,997 31,766 -23,717 -38,912 - - - -

1,321 61,582 37,603 -20,538 -33,752 - - - -

1,586 69,883 42,649 -17,346 -28,573 - - - -

1,850 76,713 46,789 -14,166 -23,414 - - - -

2,050 81,050L 49,409L -11,758L -19,505L - - - -

2,050 81,050P 49,409P 4,690P 2,687P - - - -

2,350 78,749 48,053 10,553 6,300 - - - -

2,700 73,840 45,098 17,393 10,516 - - - -

3,050 66,532 40,665 24,234 14,731 - - - -

3,286 60,311 36,880 28,846 17,573 - - - -

3,521 52,949 32,390 33,439 20,404 - - - -

3,757 44,561 27,269 38,051 23,246 - - - -

3,993 34,988 21,418 42,663 26,088 - - - -

4,229 24,430 14,959 47,276 28,931 - - - -

4,464 12,726 7,794 51,869 31,761 - - - -

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]



 
x Max M2 Min M2 Max V3 Min V3 Max Rz Min Rz Max ROx Min ROx 

[m] [kNm] [kNm] [kN] [kN] [kN] [kN] [kNm] [kNm] 
4,700 0,000 0,000 56,481 34,603 56,481 34,603 - -

 
x Max M2 Min M2 Max V3 Min V3 Max Rz Min Rz Max ROx Min ROx 

[m] [kNm] [kNm] [kN] [kN] [kN] [kN] [kNm] [kNm] 
0,000 0,000 0,000 -26,998 -42,413 42,413 26,998 - -

0,264 10,674 6,792 -24,643 -38,738 - - - -

0,529 20,449 13,008 -22,279 -35,049 - - - -

0,793 29,251 18,601 -19,923 -31,373 - - - -

1,057 37,018 23,530 -17,568 -27,698 - - - -

1,321 43,840 27,854 -15,213 -24,023 - - - -

1,586 49,748 31,592 -12,849 -20,334 - - - -

1,850 54,608 34,658 -10,494 -16,659 - - - -

2,050 57,693L 36,599L -8,709L -13,874L - - - -

2,050 57,693P 36,599P 3,326P 1,991P - - - -

2,350 56,059 35,595 7,502 4,667 - - - -

2,700 52,567 33,406 12,375 7,789 - - - -

3,050 47,367 30,122 17,247 10,912 - - - -

3,286 42,939 27,318 20,532 13,017 - - - -

3,521 37,699 23,993 23,804 15,114 - - - -

3,757 31,727 20,200 27,089 17,219 - - - -

3,993 24,912 15,865 30,375 19,325 - - - -

4,229 17,395 11,081 33,660 21,430 - - - -

4,464 9,061 5,774 36,932 23,527 - - - -

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]



 
x Max M2 Min M2 Max V3 Min V3 Max Rz Min Rz Max ROx Min ROx 

[m] [kNm] [kNm] [kN] [kN] [kN] [kN] [kNm] [kNm] 
4,700 0,000 0,000 40,217 25,632 40,217 25,632 - -

 

 
x [m] Reakce 
0,000 Max Rz = 59,570kN - Q3:G1+G2

0,000 Min Rz = 36,447kN - G1+G2

4,700 Max Rz = 56,481kN - Q3:G1+G2

4,700 Min Rz = 34,603kN - G1+G2

 
x [m] Reakce 
0,000 Max Rz = 42,413kN - Q3:G1+G2

0,000 Min Rz = 26,998kN - G1+G2

4,700 Max Rz = 40,217kN - Q3:G1+G2

4,700 Min Rz = 25,632kN - G1+G2

 

 
 

 
= (235,0 / fy) = (235,0 / 355,0) = 0,814

c = 210,6 mm
t = 6,2 mm

           

c = 210,6 mm
t = 6,2 mm

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]



           

c = 113,8 mm
t = 9,8 mm

           

c = 113,8 mm
t = 9,8 mm

           

c = 41,9 mm
t = 9,8 mm

           

c = 41,9 mm
t = 9,8 mm

           

c = 41,9 mm
t = 9,8 mm

           

c = 41,9 mm
t = 9,8 mm

           
 

 
v,z = 5,744E03 mm2

pl,Rd,z = 1177,344 kN

d/tw = 30,7 < 56,1

ba,Rd,z = 1177,344 kN

Rd,z = 1177,344 kN

 
v,y = 5,992E03 mm2

pl,Rd,y = 1228,059 kN

d/tw = 8,6 < 56,1

y 

Vz 0.5 * 1177,344 kN 
Vy 0.5 * 1228,059 kN 

pl,y = 1,100E06 mm3

c,Rd,y = 390,477 kNm

c,Rd,y = 390,477 kNm

z 

Vz 0.5 * 1177,344 kN 
Vy 0.5 * 1228,059 kN 



pl,z = 1,013E06 mm3

c,Rd,z = 359,513 kNm

c,Rd,z = 359,513 kNm

 
    

Vz 11,758 kN 1177,344 kN 1,0 % Vyhovuje 

 
0,127 < 1  Vyhovuje

 
= (235,0 / fy) = (235,0 / 355,0) = 0,814

c = 210,6 mm
t = 6,2 mm

           

c = 210,6 mm
t = 6,2 mm

           

c = 113,8 mm
t = 9,8 mm

           

c = 113,8 mm
t = 9,8 mm

           c/t = 11,6;   

c = 41,9 mm
t = 9,8 mm

           

c = 41,9 mm
t = 9,8 mm

           

c = 41,9 mm
t = 9,8 mm

           

c = 41,9 mm
t = 9,8 mm

           
 

 
v,z = 5,744E03 mm2

pl,Rd,z = 1177,344 kN

d/tw = 30,7 < 56,1

ba,Rd,z = 1177,344 kN



Rd,z = 1177,344 kN

 
v,y = 5,992E03 mm2

pl,Rd,y = 1228,059 kN

d/tw = 8,6 < 56,1

y 

Vz 0.5 * 1177,344 kN 
Vy 0.5 * 1228,059 kN 

pl,y = 1,100E06 mm3

c,Rd,y = 390,477 kNm

c,Rd,y = 390,477 kNm

z 

Vz 0.5 * 1177,344 kN 
Vy 0.5 * 1228,059 kN 

pl,z = 1,013E06 mm3

c,Rd,z = 359,513 kNm

c,Rd,z = 359,513 kNm

 
    

Vz 19,505 kN 1177,344 kN 1,7 % Vyhovuje 

 
0,208 < 1  Vyhovuje

 
Q3:G1+G2; 1

z: 
19,505 kN  <  1177,344 kN Vyhovuje 

y = 81,050 kNm
Posudek ohybu: 

y,R = 390,477 kNm
| 0,208 |  <  1     Vyhovuje 

 
 

 

5,1mm < 9,4mm Vyhovuje 
 

4,5mm < 15,7mm Vyhovuje 
 



4.4  
 

 v ek do konstrukce 
 

Legenda:
wmin. [mm]

 4,8  5,1 
 4,5 

    -5,1

    5,1

[mm]
wmax. [mm]

 3,1  3,2  2,9 



 

Beton: C 25/30 X0
fck = 25,0 MPa; fctm = 2,6 MPa; Ecm = 31000 MPa
Ocel (fyk = 500,0 MPa; Es = 200000 
MPa)

(fyk = 500,0 MPa; Es = 200000 MPa)

 
Fq,1 = 2,100 kN (1,125m) f = 1,5

 
- 2250 (0,0;2,25) -kr.26,0
- 2250 (0,0;2,25) -kr.26,0

 

 
 

MEd = 1,77kNm MRd = 21,26kNm Vyhovuje 8,3 %
 

1,125m
VEd = 1,58kN VRd = 70,87kN Vyhovuje 2,2 %

 
 

wk = 0,007mm wmax = 0,400mm Vyhovuje 1,7 %
 

wkv = 0,0mm wkv,lim = 9,0mm Vyhovuje

8,3 % VYHOVUJE 

 2,250 

2x12-kr.26,0

2x12-kr.26,0

Y

300,0

My
[kNm]

Reakce
[kN, kNm]

Vz
[kN]



  

VYHOVUJE



5



 
 





 

Beton: C 25/30 X0
fck = 25,0 MPa; fctm = 2,6 MPa; Ecm = 31000 MPa

(fyk = 500,0 MPa; Es = 200000 MPa)
(fyk = 500,0 MPa; Es = 200000 MPa)

S

 
Fq,1,1 = 14,000 kN (0,300m) f = 1,5
Fq,1,2 = 14,000 kN (1,250m) f = 1,5
Fq,1,3 = 14,000 kN (2,100m) f = 1,5
fg,2 = 5,000 kN/m f = 1,35

 
- 2400 (0,0;2,4) -kr.26,0
- 2400 (0,0;2,4) -kr.26,0

 

 
 

MEd = 23,72kNm MRd = 53,36kNm Vyhovuje 44,5 %
 

VEd = 40,04kN VRd = 90,26kN Vyhovuje 44,4 %

 
 

wk = 0,057mm wmax = 0,400mm Vyhovuje 14,2 %
 

wkv = 0,8mm wkv,lim = 9,6mm Vyhovuje

44,5 % VYHOVUJE 

BETON C30/37 XC2

tl. 300 mm 

desky tl. 200 mm 

Z po obvodu -

 2,400 

Y

1000,0

My
[kNm]

Reakce
[kN, kNm]

Vz
[kN]



 

Norma EN 1993-1-1, EN 1993-1- .

 

 

 
fg,1 = 0,188 kN/m f = 1,35
fg,2 = 1,000 kN/m f = 1,35
Fq,3,1 = 14,000 kN (0,250m) f = 1,5
Fq,3,2 = 14,000 kN (1,250m) f = 1,5
Fq,3,3 = 14,000 kN (2,200m) f = 1,5

 
y =  -     kz = 1.0    kw =

1.0    
lz1 = 2,500 m My zP = 1,0

- Q3:G1+G2;
1

z: 
   10,920 kN  <  152,691 kN     Vyhovuje 

y = 20,153 kNm
Posudek ohybu: 

y,R = 25,889 kNm
| 0,778 |  <  1     Vyhovuje 

 

 

= 10,0mm
2,9mm < 10,0mm Vyhovuje 

 

= 8,3mm
2,1mm < 8,3mm Vyhovuje 

 

VYHOVUJE 

 

IPE 180

 2,500 

2Y

91,0

5,3

M2
[kNm]

Reakce
[kN, kNm]

V3
[kN]



6  

 

7 -  



V 
zeminy. V dt = 250 

 3,5 mm. 

7.1   

desky

obvodu 

7.2   

7.3  

ks: 18; 0,125m



7.4

 
   

 
 
 


