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Geometry 
 

 

Data - Nodes 
 

Node X (m) Y (m) Z (m) Support code Support 
3 79,00 0,40 0,0 xxxxxx Fixed 
5 79,00 3,40 0,0 xxxxxx Fixed 
6 79,00 3,40 8,00     
7 79,00 6,40 0,0 xxxxxx Fixed 
8 79,00 6,40 8,00     
11 79,00 -2,60 0,0 xxxxxx Fixed 
14 79,00 -2,60 6,00     
15 79,00 0,40 8,00      

 

Data - Bars 
 

Bar Node 1 Node 2 Section Material Length (m) Gamma (Deg) Type 
2 5 6 KH 457x10 S355 8,00 0,0 Konzola 
3 7 8 KH 610x10 S355 8,00 0,0 Konzola 
8 3 15 KH 355.6x10 S355 8,00 0,0 Konzola 

10 11 14 KH 273x10 S355 6,00 0,0 Konzola  
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Data - Sections 
 

Section name Bar 
list AX (mm2) AY (mm2) AZ (mm2) IX (mm4) IY (mm4) IZ (mm4) 

KH 355.6x10 8 10900 5450 5450 324470000 162230000 162230000 
KH 610x10 3 18800 9400 9400 1696930000 848470000 848470000 
KH 457x10 2 14000 7000 7000 701830000 350910000 350910000 
KH 273x10 10 8260 4130 4130 143080000 71540000 71540000  

Data - Materials 
 

  Material E (MPa) G (MPa) NI LX (1/°C) RO (kN/m3) Re (MPa) 
1 S355 205000,00 80000,00 0,30 0,00 77,01 355,00  

Data - Supports 
 

Support name List of nodes List of edges List of objects Support conditions 
Fixed 3 5 7 11     UX UY UZ RX RY RZ  

Data - Stories 
 

Case/Story Name Mass (kg) G (x,y,z) (m) R (x,y,z) (m) Ix (kgm2)  
Case/Story Iy (kgm2) Iz (kgm2) ex0 (m) ey0 (m) ex2 (m) ey2 (m)  

Reakce od lana 
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(Vítr) 

 

Loads - Values 
Case Load type List Load values 

1 self-weight 2 3 8 
10 PZ Negative Factor=1,00 

2 Assembling:self-weight 2 3 8 
10 PZ Negative Factor=1,00 

2 nodal force   FX=24,60(kN) FZ=-2,50(kN) 
2 nodal force 8 FX=86,00(kN) FZ=-8,60(kN) 
2 nodal force 6 FX=28,90(kN) FZ=-2,90(kN) 
2 nodal force 15 FX=24,60(kN) FZ=-2,46(kN) 
2 nodal force 14 FX=21,10(kN) FZ=-15,50(kN) 

3 uniform load 2 3 8 
10 PX=0,10(kN/m) 

 

Loads – Cases 
 

Case Label Case name 
1 DL1 Vlastní tíha 
2 Pletivo Reakce od lana 
3 Vítr Vítr 
5   COMB1 
6   COMB2 
7   Nonlinear 
8   Nonlinear  

Case Nature Analysis type 
1 Structural Static - Linear 
2 Non-structural Static - Linear 
3 wind Static - Linear 
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Case Nature Analysis type 
5 Structural Linear Combination 
6 Structural Linear Combination 
7 Structural Combination NL PD 
8 Structural Combination NL PD  

 

Combinations 
 

Combinations Name Analysis type 
Combi-
nation 
type 

Case nature Definition 

5 (C) COMB1 Linear Combi-
nation ULS Structural (1+2)*1.35+3*1.50 

6 (C) COMB2 Linear Combi-
nation SLS Structural (1+2+3)*1.00 

7 Nonlinear Combination 
NL PD ULS Structural 5*1.00 

8 Nonlinear Combination 
NL PD SLS Structural 6*1.00 

 

 

View - FX; Cases: 5 (COMB1) 
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View - FZ; Cases: 5 (COMB1) 
 

 
 

View - MY; Cases: 5 (COMB1) 
 

 
 
 
 
 
 



Autodesk Robot Structural Analysis Professional 2019    
Author:  Ing. Pavol Kohutiar File:       Posouzení ocelových sloupů 
 Project: ZOO Jaguar 
 

Date : 17/02/19 Page : 7 

 

Member Forces ULS: envelope 
 

Bar FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm) 
2 / MAX 15,56 0,0 40,33 0,0 0,00 0,0 
Node 5 5 5 5 6 5 
Case 5 (C) 1 7 1 5 (C) 1 

2 / MIN 0,0 0,0 0,0 0,0 -317,81 0,0 
Node 5 5 5 5 5 5 
Case 3 1 1 1 7 1 

3 / MAX 27,25 0,0 117,57 0,0 0,00 0,0 
Node 7 7 7 7 8 7 
Case 5 (C) 1 7 1 3 1 

3 / MIN 0,0 0,0 0,0 0,0 -935,73 0,0 
Node 7 7 7 7 7 7 
Case 3 1 1 1 7 1 

8 / MAX 12,39 0,0 34,57 0,0 0,00 0,0 
Node 3 3 3 3 15 3 
Case 5 (C) 1 7 1 5 (C) 1 

8 / MIN 0,0 0,0 -0,00 0,0 -271,78 0,0 
Node 3 3 15 3 3 3 
Case 3 1 3 1 7 1 

10 / MAX 26,08 0,0 29,94 0,0 0,00 0,0 
Node 11 11 11 11 14 11 
Case 5 (C) 1 7 1 5 (C) 1 

10 / MIN 0,0 0,0 0,0 0,0 -176,95 0,0 
Node 11 11 11 11 11 11 
Case 3 1 1 1 7 1  

 

View - Exact deformation(s); Cases: 5 (COMB1) 
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Displacements SLS: global extremes 
 

  UX (mm) UY (mm) UZ (mm) RX (Rad) RY (Rad) RZ (Rad) 
              

MAX 128 0,0 0,0 0,0 0,027 0,0 
Node 15 3 3 3 14 3 
Case 8 1 1 1 8 1 

              
MIN 0,0 0,0 -1 0,0 0,0 0,0 

Node 3 3 15 3 3 3 
Case 1 1 8 1 1 1 

               

Reactions ULS: global extremes 
 

  FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm) 
              

MAX 0,0 0,0 27,25 0,0 0,0 0,0 
Node 3 3 7 3 3 3 
Case 1 1 5 (C) 1 1 1 

              
MIN -117,30 0,0 0,0 0,0 -935,73 0,0 

Node 7 3 3 3 7 3 
Case 7 1 3 1 7 1 

               

Stresses - Global extremes 
  S max (MPa) S min (MPa) S max(My) (MPa) 
        

MAX 340,69 2,53 337,62 
Bar 10 10 10 

Node 11 14 11 
Case 7 5 (C) 7 

        
MIN 0,0 -335,01 0,0 
Bar 2 3 2 

Node 6 7 5 
Case 1 7 1 

         
  S max(Mz) (MPa) S min(My) (MPa) S min(Mz) (MPa) Fx/Ax (MPa) 
          

MAX 0,0 0,0 0,0 3,16 
Bar 2 2 2 10 

Node 5 5 5 11 
Case 1 1 1 5 (C) 

          
MIN 0,0 -337,62 0,0 0,0 
Bar 2 10 2 2 

Node 5 11 5 5 
Case 1 7 1 3 
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Member Verification 
STEEL DESIGN 

---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures. 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   2  Column_1 POINT:   1 COORDINATE:   x = 0.00 L = 0.00 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   7 Nonlinear  5*1.00 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL: 
S355  ( S355 )       fy = 355.00 MPa            
---------------------------------------------------------------------------------------------------------------------------------------- 

   SECTION PARAMETERS:  KH 457x10 
h=457 mm gM0=1.00 gM1=1.00 
  Ay=8913 mm2  Az=8913 mm2  Ax=14000 mm2  
tw=10 mm  Iy=350910000 mm4  Iz=350910000 mm4  Ix=701830000 mm4  
  Wply=1998423 mm3  Wplz=1998423 mm3  
---------------------------------------------------------------------------------------------------------------------------------------- 
INTERNAL FORCES AND CAPACITIES: 
N,Ed = 15.09 kN   My,Ed = -317.81 kN*m     
Nc,Rd = 4970.00 kN  My,Ed,max = -317.81 kN*m    
Nb,Rd = 2232.53 kN  My,c,Rd = 709.44 kN*m   Vz,Ed = 40.33 kN 
  MN,y,Rd = 709.40 kN*m   Vz,c,Rd = 1826.74 kN 
   Class of section = 2 
---------------------------------------------------------------------------------------------------------------------------------------- 

     LATERAL BUCKLING PARAMETERS:  
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

      About y axis:       About z axis: 
Ly = 8.00 m  Lam_y = 1.34  Lz = 8.00 m  Lam_z = 1.34  
Lcr,y = 16.00 m  Xy = 0.45  Lcr,z = 16.00 m  Xz = 0.45  
Lamy = 101.06  kyy = 0.79  Lamz = 101.06  kzy = 0.48 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Section strength check: 
N,Ed/Nc,Rd = 0.00 < 1.00   (6.2.4.(1)) 
My,Ed/My,c,Rd = 0.45 < 1.00   (6.2.5.(1)) 
My,Ed/MN,y,Rd = 0.45 < 1.00   (6.2.9.1.(2)) 
Vz,Ed/Vz,c,Rd = 0.02 < 1.00   (6.2.6.(1)) 
Global stability check of member: 
Lambda,y = 101.06 < Lambda,max = 210.00          Lambda,z = 101.06 < Lambda,max = 210.00    STABLE 
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.36 < 1.00   (6.3.3.(4)) 
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.22 < 1.00   (6.3.3.(4)) 
---------------------------------------------------------------------------------------------------------------------------------------- 
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STEEL DESIGN 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures. 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   3  Column_1 POINT:   1 COORDINATE:   x = 0.00 L = 0.00 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   7 Nonlinear  5*1.00 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL: 
S355  ( S355 )       fy = 355.00 MPa            
---------------------------------------------------------------------------------------------------------------------------------------- 

   SECTION PARAMETERS:  KH 610x10 
h=610 mm gM0=1.00 gM1=1.00 
  Ay=11968 mm2  Az=11968 mm2  Ax=18800 mm2  
tw=10 mm  Iy=848470000 mm4  Iz=848470000 mm4  Ix=1696930000 mm4  
  Wely=2781869 mm3  Welz=2781869 mm3  
 Weff,y=2781869 mm3  Aeff=18800 mm2 
 Attention:  Section of the 4 class!  The program does not perform a full analysis of the 4 class for these section types; they are 
treated as the 3 class sections.  
---------------------------------------------------------------------------------------------------------------------------------------- 
INTERNAL FORCES AND CAPACITIES: 
N,Ed = 25.57 kN   My,Ed = -935.73 kN*m     
Nc,Rd = 6674.00 kN  My,Ed,max = -935.73 kN*m    
Nb,Rd = 4453.30 kN  My,c,Rd = 987.56 kN*m   Vz,Ed = 117.57 kN 
     Vz,c,Rd = 2453.05 kN 
   Class of section = 3 
---------------------------------------------------------------------------------------------------------------------------------------- 

     LATERAL BUCKLING PARAMETERS:  
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

      About y axis:       About z axis: 
Ly = 8.00 m  Lam_y = 1.00  Lz = 8.00 m  Lam_z = 1.00  
Lcr,y = 16.00 m  Xy = 0.67  Lcr,z = 16.00 m  Xz = 0.67  
Lamy = 75.31  kyy = 0.79  Lamz = 75.31  kzy = 0.79 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Section strength check: 
My,Ed/My,c,Rd = 0.95 < 1.00   (6.2.5.(1)) 
N,Ed/Nc,Rd + My,Ed/My,c,Rd = 0.95 < 1.00   (6.2.1(7)) 
Vz,Ed/Vz,c,Rd = 0.05 < 1.00   (6.2.6.(1)) 
Global stability check of member: 
Lambda,y = 75.31 < Lambda,max = 210.00          Lambda,z = 75.31 < Lambda,max = 210.00    STABLE 
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.76 < 1.00   (6.3.3.(4)) 
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.76 < 1.00   (6.3.3.(4)) 
---------------------------------------------------------------------------------------------------------------------------------------- 
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STEEL DESIGN 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures. 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   8   POINT:   1 COORDINATE:   x = 0.00 L = 0.00 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   7 Nonlinear  5*1.00 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL: 
S355  ( S355 )       fy = 355.00 MPa            
---------------------------------------------------------------------------------------------------------------------------------------- 

   SECTION PARAMETERS:  KH 355.6x10 
h=356 mm gM0=1.00 gM1=1.00 
  Ay=6939 mm2  Az=6939 mm2  Ax=10900 mm2  
tw=10 mm  Iy=162230000 mm4  Iz=162230000 mm4  Ix=324470000 mm4  
  Wply=1194727 mm3  Wplz=1194727 mm3  
---------------------------------------------------------------------------------------------------------------------------------------- 
INTERNAL FORCES AND CAPACITIES: 
N,Ed = 11.65 kN   My,Ed = -271.78 kN*m     
Nc,Rd = 3869.50 kN  My,Ed,max = -271.78 kN*m    
Nb,Rd = 1114.69 kN  My,c,Rd = 424.13 kN*m   Vz,Ed = 34.57 kN 
  MN,y,Rd = 424.11 kN*m   Vz,c,Rd = 1422.24 kN 
   Class of section = 2 
---------------------------------------------------------------------------------------------------------------------------------------- 

     LATERAL BUCKLING PARAMETERS:  
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

      About y axis:       About z axis: 
Ly = 8.00 m  Lam_y = 1.74  Lz = 8.00 m  Lam_z = 1.74  
Lcr,y = 16.00 m  Xy = 0.29  Lcr,z = 16.00 m  Xz = 0.29  
Lamy = 131.15  kyy = 0.79  Lamz = 131.15  kzy = 0.48 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Section strength check: 
N,Ed/Nc,Rd = 0.00 < 1.00   (6.2.4.(1)) 
My,Ed/My,c,Rd = 0.64 < 1.00   (6.2.5.(1)) 
My,Ed/MN,y,Rd = 0.64 < 1.00   (6.2.9.1.(2)) 
Vz,Ed/Vz,c,Rd = 0.02 < 1.00   (6.2.6.(1)) 
Global stability check of member: 
Lambda,y = 131.15 < Lambda,max = 210.00          Lambda,z = 131.15 < Lambda,max = 210.00    STABLE 
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.52 < 1.00   (6.3.3.(4)) 
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.32 < 1.00   (6.3.3.(4)) 
---------------------------------------------------------------------------------------------------------------------------------------- 
 
 
 
 
 
 
 
 
 



Autodesk Robot Structural Analysis Professional 2019    
Author:  Ing. Pavol Kohutiar File:       Posouzení ocelových sloupů 
 Project: ZOO Jaguar 
 

Date : 17/02/19 Page : 12 

 

  

STEEL DESIGN 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE:    EN 1993-1:2005/A1:2014,  Eurocode 3: Design of steel structures. 
ANALYSIS TYPE:   Member Verification 
---------------------------------------------------------------------------------------------------------------------------------------- 
CODE GROUP:        
MEMBER:   10   POINT:   1 COORDINATE:   x = 0.00 L = 0.00 m 
---------------------------------------------------------------------------------------------------------------------------------------- 
LOADS: 
Governing Load Case:   7 Nonlinear  5*1.00 
---------------------------------------------------------------------------------------------------------------------------------------- 
MATERIAL: 
S355  ( S355 )       fy = 355.00 MPa            
---------------------------------------------------------------------------------------------------------------------------------------- 

   SECTION PARAMETERS:  KH 273x10 
h=273 mm gM0=1.00 gM1=1.00 
  Ay=5258 mm2  Az=5258 mm2  Ax=8260 mm2  
tw=10 mm  Iy=71540000 mm4  Iz=71540000 mm4  Ix=143080000 mm4  
  Wply=692023 mm3  Wplz=692023 mm3  
---------------------------------------------------------------------------------------------------------------------------------------- 
INTERNAL FORCES AND CAPACITIES: 
N,Ed = 25.37 kN   My,Ed = -176.95 kN*m     
Nc,Rd = 2932.30 kN  My,Ed,max = -176.95 kN*m    
Nb,Rd = 870.73 kN  My,c,Rd = 245.67 kN*m   Vz,Ed = 29.94 kN 
  MN,y,Rd = 245.59 kN*m   Vz,c,Rd = 1077.77 kN 
   Class of section = 1 
---------------------------------------------------------------------------------------------------------------------------------------- 

     LATERAL BUCKLING PARAMETERS:  
---------------------------------------------------------------------------------------------------------------------------------------- 
BUCKLING PARAMETERS: 

      About y axis:       About z axis: 
Ly = 6.00 m  Lam_y = 1.71  Lz = 6.00 m  Lam_z = 1.71  
Lcr,y = 12.00 m  Xy = 0.30  Lcr,z = 12.00 m  Xz = 0.30  
Lamy = 128.94  kyy = 0.80  Lamz = 128.94  kzy = 0.48 
---------------------------------------------------------------------------------------------------------------------------------------- 
VERIFICATION FORMULAS:  
Section strength check: 
N,Ed/Nc,Rd = 0.01 < 1.00   (6.2.4.(1)) 
My,Ed/My,c,Rd = 0.72 < 1.00   (6.2.5.(1)) 
My,Ed/MN,y,Rd = 0.72 < 1.00   (6.2.9.1.(2)) 
Vz,Ed/Vz,c,Rd = 0.03 < 1.00   (6.2.6.(1)) 
Global stability check of member: 
Lambda,y = 128.94 < Lambda,max = 210.00          Lambda,z = 128.94 < Lambda,max = 210.00    STABLE 
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.60 < 1.00   (6.3.3.(4)) 
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.38 < 1.00   (6.3.3.(4)) 
---------------------------------------------------------------------------------------------------------------------------------------- 
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