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Sektion check        
Description Control sticks section B-B with pilot force for elevator control  
Load   Geometry of section  Tension   

         
M1= 81000 [Nmm] W1= 304.106 [mm^3] Sigo1= 266.3545 [MPa] 
M2= 0 [Nmm] W2= 304.106 [mm^3] Sigo2= 0 [MPa] 
T1= 450 [ N ] Wk= 662.8 [mm^3] Sig Fo= 0 [MPa] 
T2= 0 [ N ] S= 66 [mm^2] Tau1= 9.090682 [MPa] 
Fo= 0 [ N ] k1 smyk= 1.3333 [ ] Tau2= 0 [MPa] 
Mk= 0 [Nmm] k2 smyk= 1.3333 [ ] Taukrut= 0 [MPa] 

         
   Sig red = 266.9743 [MPa]    
   Sig krit = 620 [MPa]    
   f= 2.322321 [ ]    

         

Section check        
Description Control sticks section A-A with pilot force for ailerons control  
Load   Geometry of section  Tension   

         
M1= 36000 [Nmm] W1= 200 [mm^3] Sigo1= 180 [MPa] 
M2= 0 [Nmm] W2= 0 [mm^3] Sigo2= 0 [MPa] 
T1= 650 [ N ] Wk= 0 [mm^3] Sig Fo= 0 [MPa] 
T2= 0 [ N ] S= 60 [mm^2] Tau1= 14.44408 [MPa] 
Fo= 0 [ N ] k1 smyk= 1.3333 [ ] Tau2= 0 [MPa] 
Mk= 0 [Nmm] k2 smyk= 1.3333 [ ] Taukrut= 0 [MPa] 

         
   Sig red = 182.3034 [MPa]    
   Sig krit = 620 [MPa]    
   f= 3.400924 [ ]    
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force we perform check. 
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Buckling   
Rod– drawing 11 3 625 
tube 12/1  
l= 449 [mm] 
J1= 528 mm^4] 
E1= 72000 [MPa] 
J2= 0 mm^4] 
E2= 0 [MPa] 
Fkrit= 1861.116

17 
[ N] 

f= 2.843395
621 
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Section check        
Description Countershaft section loaded  by pilot force on aileron control  
Load       section geometry  Tension   

         
M1= 20890 [Nmm] W1= 936.92 [mm^3] Sigo1= 22.29646 [MPa] 
M2= 0 [Nmm] W2= 1112 [mm^3] Sigo2= 0 [MPa] 
T1= 417.81 [ N ] Wk= 1740 [mm^3] Sig Fo= 3.217785 [MPa] 
T2= 0 [ N ] S= 154.74 [mm^2] Tau1= 3.600013 [MPa] 
Fo= 497.92 [ N ] k1 smyk= 1.3333 [ ] Tau2= 0 [MPa] 
Mk= 0 [Nmm] k2 smyk= 1.3333 [ ] Taukrut= 0 [MPa] 

         
   Sig red = 26.5107 [MPa]    
   Sig krit = 620 [MPa]    
   f= 23.38679 [ ]    

         

Section check        
Dscription Countershaft section loaded  by pilot force on elevator control  
Load   section geometry  Tension   

         
M1= 0 [Nmm] W1= 936.92 [mm^3] Sigo1= 0 [MPa] 
M2= 74565 [Nmm] W2= 1112 [mm^3] Sigo2= 67.05486 [MPa] 
T1= 0 [ N ] Wk= 1740 [mm^3] Sig Fo= 0 [MPa] 
T2= 450 [ N ] S= 154.74 [mm^2] Tau1= 0 [MPa] 
Fo= 0 [ N ] k1 smyk= 1.3333 [ ] Tau2= 3.877375 [MPa] 
Mk= 62049 [Nmm] k2 smyk= 1.3333 [ ] Taukrut= 35.66034 [MPa] 

         
   Sig red = 103.6787 [MPa]    
   Sig krit = 620 [MPa]    
   f= 5.980012 [ ]    

 
 
The check of middle arm of countershaft, created with couple of sheet arms with lightening holes 

 ( see wiew A-A in the scheme ). Critical section is in place the lightening hole on r=40 mm from plug axis. The 
arm is loaded   with force from rod 1, which we use for calculation of load ( decisive Slovak regulations )  
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F=1423 N. Bending moment in the checked section is then  M=F*r= 1423*40=5692 Nmm. On the same force 
we check also eye. 
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Section check        
Description Countershaft section loaded  by pilot force on elevator control  
Load   section geometry  Tension   

         
M1= 56920 [Nmm] W1= 285 [mm^3] Sigo1= 199.7193 [MPa] 
M2= 0 [Nmm] W2= 0 [mm^3] Sigo2= 0 [MPa] 
T1= 1423 [ N ] Wk= 0 [mm^3] Sig Fo= 0 [MPa] 
T2= 0 [ N ] S= 36 [mm^2] Tau1= 52.70239 [MPa] 
Fo= 0 [ N ] k1 smyk= 1.3333 [ ] Tau2= 0 [MPa] 
Mk= 0 [Nmm] k2 smyk= 1.3333 [ ] Taukrut= 0 [MPa] 

         
   Sig red = 225.8273 [MPa]    
   Sig krit = 620 [MPa]    
   f= 2.745461 [ ]    

 
The last check on countershaft is the tube check, which interconnect both control sticks. We take into account 
two cases of loads: 
The first is act one pilot on elevator control according Slovak regulation and the second simultaneusly act  
both   pilots on elevator according JAR-VLA. Static schemes and calculation internal forces following  
together with check critical section in the middle of tube for both cases. The section is loaded with bending 
moment , shifted force and torgue. 
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Section check        

Description Tube of countershaft loaded by pilot force on elevator control   
Load   section geometry  Tension   

         
M1= 124678 [Nmm] W1= 660.5 [mm^3] Sigo1= 188.7631 [MPa] 
M2= 0 [Nmm] W2= 1112 [mm^3] Sigo2= 0 [MPa] 
T1= 871 [ N ] Wk= 1321 [mm^3] Sig Fo= 0 [MPa] 
T2= 0 [ N ] S= 91 [mm^2] Tau1= 12.76159 [MPa] 
Fo= 0 [ N ] k1 smyk= 1.3333 [ ] Tau2= 0 [MPa] 
Mk= 104400 [Nmm] k2 smyk= 1.3333 [ ] Taukrut= 79.03104 [MPa] 

         
   Sig red = 263.3155 [MPa]    
   Sig krit = 620 [MPa]    
   f= 2.35459 [ ]    
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Section check        
Description Tube of countershaft loaded by pilot force on elevator control   
Load   section geometry  Tension   

         
M1= 187019 [Nmm] W1= 660.5 [mm^3] Sigo1= 283.1476 [MPa] 
M2= 0 [Nmm] W2= 1112 [mm^3] Sigo2= 0 [MPa] 
T1= 1119 [ N ] Wk= 1321 [mm^3] Sig Fo= 0 [MPa] 
T2= 0 [ N ] S= 91 [mm^2] Tau1= 16.39519 [MPa] 
Fo= 0 [ N ] k1 smyk= 1.3333 [ ] Tau2= 0 [MPa] 
Mk= 78300 [Nmm] k2 smyk= 1.3333 [ ] Taukrut= 59.27328 [MPa] 

         
   Sig red = 321.0536 [MPa]    
   Sig krit = 620 [MPa]    
   f= 1.931141 [ ]    

 
 
Conclusion: All of control stick asembly  comply with requierements of regulations UL-1, 
Bfu, P-ULL1 and JAR-VLA. 
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Section check        
Description Flaps control lewer –section B-B       
Load   section geometry  Tension   

         
M1= 80500 [Nmm] W1= 226 [mm^3] Sigo1= 356.1947 [MPa] 
M2= 0 [Nmm] W2= 0 [mm^3] Sigo2= 0 [MPa] 
T1= 350 [ N ] Wk= 0 [mm^3] Sig Fo= 0 [MPa] 
T2= 0 [ N ] S= 47.1 [mm^2] Tau1= 9.907749 [MPa] 
Fo= 0 [ N ] k1 smyk= 1.3333 [ ] Tau2= 0 [MPa] 
Mk= 0 [Nmm] k2 smyk= 1.3333 [ ] Taukrut= 0 [MPa] 

         
   Sig red = 356.7454 [MPa]    
   Sig krit = 620 [MPa]    
   f= 1.737934 [ ]    

         

Section check        
Description Flaps control lewer –sectionC-C       
Load    section geometry  Tension   

         
M1= 61600 [Nmm] W1= 166.3 [mm^3] Sigo1= 370.4149 [MPa] 
M2= 0 [Nmm] W2= 0 [mm^3] Sigo2= 0 [MPa] 
T1= 350 [ N ] Wk= 0 [mm^3] Sig Fo= 0 [MPa] 
T2= 0 [ N ] S= 47.1 [mm^2] Tau1= 9.907749 [MPa] 
Fo= 0 [ N ] k1 smyk= 1.3333 [ ] Tau2= 0 [MPa] 
Mk= 0 [Nmm] k2 smyk= 1.3333 [ ] Taukrut= 0 [MPa] 

         
   Sig red = 370.9446 [MPa]    
   Sig krit = 620 [MPa]    
   f= 1.671409 [ ]    
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Section check        
Description Check of countershaft of flaps – middle section     
Load   section geometry  Tension   

         
M1= 27892 [Nmm] W1= 166.3 [mm^3] Sigo1= 167.721 [MPa] 
M2= 0 [Nmm] W2= 0 [mm^3] Sigo2= 0 [MPa] 
T1= 885.7 [ N ] Wk= 332.6 [mm^3] Sig Fo= 0 [MPa] 
T2= 0 [ N ] S= 47.1 [mm^2] Tau1= 25.07227 [MPa] 
Fo= 0 [ N ] k1 smyk= 1.3333 [ ] Tau2= 0 [MPa] 
Mk= 44296 [Nmm] k2 smyk= 1.3333 [ ] Taukrut= 133.181 [MPa] 

         
   Sig red = 358.1993 [MPa]    
   Sig krit = 620 [MPa]    
   f= 1.73088 [ ]    
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3���������	��4�*<9�&�*40=31644 Nmm. 

 
Sections characteristic of the checked place are in following fig. 
�
�
�
�
�



�
 
 

���������	
����
�

�
�
�

�� � �� ����� �����
���� �� �� �� ��
��

�

�
�
�

Section check        
Description Check of driving lever of flaps bar     
Load   section geometry  Tension   

         
M1= 31644 [Nmm] W1= 288 [mm^3] Sigo1= 109.875 [MPa] 
M2= 0 [Nmm] W2= 0 [mm^3] Sigo2= 0 [MPa] 
T1= 791 [ N ] Wk= 0 [mm^3] Sig Fo= 0 [MPa] 
T2= 0 [ N ] S= 72 [mm^2] Tau1= 14.64778 [MPa] 
Fo= 0 [ N ] k1 smyk= 1.3333 [ ] Tau2= 0 [MPa] 
Mk= 0 [Nmm] k2 smyk= 1.3333 [ ] Taukrut= 0 [MPa] 

         
   Sig red = 113.7134 [MPa]    
   Sig krit = 620 [MPa]    
   f= 5.452302 [ ]    
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Whole  rudder pedals assembly we distribute on 3 parts and try to solve it particulary. Distribution is indicated in 
the fig. with section. 
For calculation we take two check situations: 
1. lean into pedals according UL-2 F=600 N and according  JAR-VLA  F=1000 N 
2. simultaneously act of  75% forces from buth  pilots. 

 
Static scheme for calculation all of three parts is in following fig. Critical section is always the place 

of connection of the other part. There is perform the check. Necessery is  it takes into account ,then exist two 
of versions of foot pedals from different tubes. 
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By first two parts of foot pedals is it pssible the load in the critical  section direct figure out. 
 
Part 1 
Mo= F* 125/2  = 600*125/2=3 7500 Nmm for UL-2 a Mo= 1000*125/2 = 62 500 Nmm 
 
T= F 
 
Mk= 0 
 
 

Section check        
Description Foot pedals – check of part 1      
Load   section geometry  Tension   

         
M1= 62500 [Nmm] W1= 166.3 [mm^3] Sigo1= 375.8268 [MPa] 
M2= 0 [Nmm] W2= 0 [mm^3] Sigo2= 0 [MPa] 
T1= 1000 [ N ] Wk= 332.6 [mm^3] Sig Fo= 0 [MPa] 
T2= 0 [ N ] S= 47.1 [mm^2] Tau1= 28.30786 [MPa] 
Fo= 0 [ N ] k1 smyk= 1.3333 [ ] Tau2= 0 [MPa] 
Mk= 0 [Nmm] k2 smyk= 1.3333 [ ] Taukrut= 0 [MPa] 

         
   Sig red = 380.0673 [MPa]    
   Sig krit = 620 [MPa]    
   f= 1.63129 [ ]    
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Mo= F*138  = 600*138=82 800 Nmm for UL-2 a Mo= 1000*138 = 138 000 Nmm 
 
T= F 
 
Mk= F* 125/2  = 600*125/2=37 500 Nmm for UL-2 a Mo= 1000*125/2 = 62 500 Nmm 
 
 

Section check        
Description Foot pedals – part 2 – tube 16/2     
Load   section geometry  Tension   

         
M1= 82800 [Nmm] W1= 274.5 [mm^3] Sigo1= 301.6393 [MPa] 
M2= 0 [Nmm] W2= 0 [mm^3] Sigo2= 0 [MPa] 
T1= 600 [ N ] Wk= 549 [mm^3] Sig Fo= 0 [MPa] 
T2= 0 [ N ] S= 88 [mm^2] Tau1= 9.090682 [MPa] 
Fo= 0 [ N ] k1 smyk= 1.3333 [ ] Tau2= 0 [MPa] 
Mk= 37500 [Nmm] k2 smyk= 1.3333 [ ] Taukrut= 68.30601 [MPa] 

         
   Sig red = 339.0388 [MPa]    
   Sig krit = 620 [MPa]    
   f= 1.828699 [ ]    

         

Section check        
Description Foot control check – part 2 – tube 22/1     
Load   section geometry  Tension   

         
M1= 138000 [Nmm] W1= 331.4 [mm^3] Sigo1= 416.4152 [MPa] 
M2= 0 [Nmm] W2= 0 [mm^3] Sigo2= 0 [MPa] 
T1= 1000 [ N ] Wk= 662.8 [mm^3] Sig Fo= 0 [MPa] 
T2= 0 [ N ] S= 66 [mm^2] Tau1= 20.20152 [MPa] 
Fo= 0 [ N ] k1 smyk= 1.3333 [ ] Tau2= 0 [MPa] 
Mk= 62500 [Nmm] k2 smyk= 1.3333 [ ] Taukrut= 94.29692 [MPa] 

         
   Sig red = 475.2275 [MPa] K plastic = 1.27 [ ] 
   Sig krit = 620 [MPa]    
   f= 1.304638 [ ] f= 1.656891  

 
 
Part 3 
Course of internal forces will be calculated futher, bud addition  bending and  torque moments is possible 
figure up with following method: 
For case 1. 
  
Mo= F* 125/2  = 600*125/2=37 500 Nmm for UL-2 a Mo= 1000*125/2 = 62 500 Nmm 
 
 Flano * sin 50deg = 1380*sin 50 =1057 N for UL-2 a Flano * sin 50deg = 1790*sin 50 =1371 N 
 
Mk= F*138  = 600*138=82 800 Nmm for UL-2 a Mo= 1000*138 = 138 000 Nmm 
�
�
�
�
�
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For case 2. 
  
Mo= F* 125/2  = 450*125/2=28 125 Nmm for UL-2  
 
 Flano * sin 50deg = 2070*sin 50 =1585 N for UL-2  
 
Mk= F*138  = 450*138=62 100 Nmm for UL-2  
 

 
�

Section check        
Description Foot pedals check – version tube 22/1     
Load   section geometry  Tension   

         
M1= 128500 [Nmm] W1= 331.4 [mm^3] Sigo1= 387.7489 [MPa] 
M2= 0 [Nmm] W2= 0 [mm^3] Sigo2= 0 [MPa] 
T1= 1000 [ N ] Wk= 662.8 [mm^3] Sig Fo= 0 [MPa] 
T2= 0 [ N ] S= 66 [mm^2] Tau1= 20.20152 [MPa] 
Fo= 0 [ N ] k1 smyk= 1.3333 [ ] Tau2= 0 [MPa] 
Mk= 138000 [Nmm] k2 smyk= 1.3333 [ ] Taukrut= 208.2076 [MPa] 

         
   Sig red = 599.1929 [MPa] K plastic = 1.27 [ ] 
   Sig krit = 620 [MPa]    
   f= 1.034725 [ ] f= 1.314101  
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Section check        
Description Foot control – check of part 3 – tube 16/2     
Load   section geometry  Tension   

         
M1= 77100 [Nmm] W1= 274.5 [mm^3] Sigo1= 280.8743 [MPa] 
M2= 0 [Nmm] W2= 0 [mm^3] Sigo2= 0 [MPa] 
T1= 600 [ N ] Wk= 549 [mm^3] Sig Fo= 0 [MPa] 
T2= 0 [ N ] S= 88 [mm^2] Tau1= 9.090682 [MPa] 
Fo= 0 [ N ] k1 smyk= 1.3333 [ ] Tau2= 0 [MPa] 
Mk= 82800 [Nmm] k2 smyk= 1.3333 [ ] Taukrut= 150.8197 [MPa] 

         
   Sig red = 425.6474 [MPa] K plastic = 1.27 [ ] 
   Sig krit = 620 [MPa]    
   f= 1.456605 [ ] f= 1.849888  
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Section check        
Description Foot control check – part 3 – version tube16/2     
Load   section geometry  Tension   

         
M1= 57825 [Nmm] W1= 274.5 [mm^3] Sigo1= 210.6557 [MPa] 
M2= 0 [Nmm] W2= 0 [mm^3] Sigo2= 0 [MPa] 
T1= 1135.7 [ N ] Wk= 549 [mm^3] Sig Fo= 0 [MPa] 
T2= 0 [ N ] S= 88 [mm^2] Tau1= 17.20715 [MPa] 
Fo= 0 [ N ] k1 smyk= 1.3333 [ ] Tau2= 0 [MPa] 
Mk= 62100 [Nmm] k2 smyk= 1.3333 [ ] Taukrut= 113.1148 [MPa] 

         
   Sig red = 335.1284 [MPa] K plastic = 1.27 [ ] 
   Sig krit = 620 [MPa]    
   f= 1.850037 [ ] f= 2.349547  
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Section check        
Description Driving lever of cable in foot control check Ul-2     
Load   section geometry  Tension   

         
M1= 144900 [Nmm] W1= 430 [mm^3] Sigo1= 336.9767 [MPa] 
M2= 0 [Nmm] W2= 0 [mm^3] Sigo2= 0 [MPa] 
T1= 2070 [ N ] Wk= 549 [mm^3] Sig Fo= 0 [MPa] 
T2= 0 [ N ] S= 88 [mm^2] Tau1= 31.36285 [MPa] 
Fo= 0 [ N ] k1 smyk= 1.3333 [ ] Tau2= 0 [MPa] 
Mk= 0 [Nmm] k2 smyk= 1.3333 [ ] Taukrut= 0 [MPa] 

         
   Sig red = 342.765 [MPa] K plastic = 1.27 [ ] 
   Sig krit = 620 [MPa]    
   f= 1.808819 [ ] f= 2.297201  
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 Buckling  
Tow bar 113 891 Part 1  
Tube16/1   
l= 575  
k= 1  
J1= 1331  
E1= 72000  
J2= 0  
E2= 0  
Fkrit= 2860.715097  
Ftlak.= -1423  
f= 2.010340897 comply 
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 Buckling  
Tow bar113 891 part 3  
Tube16/1   
l= 1100  
k= 2  
J1= 1331  
E1= 72000  
J2= 0  
E2= 0  
Fkrit= 1563.34533

7 
 

Ftlak.= -854  
f= 1.83061514

9 
comply 
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 Buckling  
Tow bar113 891 part 3  
tube16/1   
l= 1100  
k= 2  
J1= 1331  
E1= 72000  
J2= 0  
E2= 0  
Fkrit= 1563.345337  
Ftlak.= -1423  
f= 1.098626379 Don´t comply 
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buckling     
Rod 113 881 part 4    
tube16/1+ laminated diguise    
l= 2000  q= 0.766646969 
k= 1  J1= 12325 
J1= 1331  J2= 19828 
E1= 72000  Jm 16076.5 
J2= 16076.5  gama 1 
E2= 30000    
Fkrit= 1426.471196    
Ftlak.= -1423    
f= 1.002439351 Don´t comply   

     
buckling     

Rod 113 881 part 4    
Tube16/1+ laminated diguise    
l= 2000  q= 0.766646969 
k= 1  J1= 12325 
J1= 1331  J2= 19828 
E1= 72000  Jm 16076.5 
J2= 16076.5  gama 1 
E2= 30000    
Fkrit= 1426.471196    
Ftlak.= -854    
f= 1.670340979 comply   
�
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Check of section        
Describtion Check of  section A-A  of lever 11 3 871       
Load   Section geometry  Tension   

         
M1= 58266.6 [Nmm] W1= 690.35 [mm^3] Sigo1= 84.40154 [MPa] 
M2= 0 [Nmm] W2= 0 [mm^3] Sigo2= 0 [MPa] 
T1= 1387.3 [ N ] Wk= 0 [mm^3] Sig Fo= 4.448333 [MPa] 
T2= 0 [ N ] S= 72 [mm^2] Tau1= 25.6901 [MPa] 
Fo= 320.28 [ N ] k1 smyk= 1.3333 [ ] Tau2= 0 [MPa] 
Mk= 0 [Nmm] k2 smyk= 1.3333 [ ] Taukrut= 0 [MPa] 

         
   Sig red = 102.6364 [MPa]    
   Sig krit = 420 [MPa]    
   f= 4.092117 [ ]    

�
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�
�����������
�

�
Check of section        
Description Check of section B-B of lever 11 3 871       
Load   Section geometry  Tension   

         
M1= 76061 [Nmm] W1= 640 [mm^3] Sigo1= 118.8453 [MPa] 
M2= 0 [Nmm] W2= 0 [mm^3] Sigo2= 0 [MPa] 
T1= 1690.25 [ N ] Wk= 0 [mm^3] Sig Fo= 18.08871 [MPa] 
T2= 0 [ N ] S= 124 [mm^2] Tau1= 18.17428 [MPa] 
Fo= 2243 [ N ] k1 smyk= 1.3333 [ ] Tau2= 0 [MPa] 
Mk= 0 [Nmm] k2 smyk= 1.3333 [ ] Taukrut= 0 [MPa] 

         
   Sig red = 141.6762 [MPa]    
   Sig krit = 620 [MPa]    
   f= 4.376176 [ ]    
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 Buckling  
Rod113 831    
rod16   
l= 1159  
k= 1  
J1= 3216  
E1= 210000  
J2= 0  
E2= 0  
Fkrit= 4962.130804  
Ftlak.= -1087  
f= 4.56497774 suit 
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 Buckling  
rod11 3 681   
tube12/1   
l= 162  
k= 1  
J1= 528  
E1= 72000  
J2= 0  
E2= 0  
Fkrit= 14296.7109  
Ftlak.= -448  
f= 31.91230112 comply 
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 Buckling  
Rod 11 3 661 part 1  
Tube12/1   
l= 370  
k= 1  
J1= 528  
E1= 72000  
J2= 0  
E2= 0  
Fkrit= 2740.707676  
Ftlak.= -1056.60352  
f= 2.593884673 comply 

�

Buckling   
Rod 11 3 631 part 2   
Tube12/1   
l= 510  
k= 1  
J1= 528  
E1= 72000  
J2= 0  
E2= 0  
Fkrit= 1442.533183  
Ftlak.= -1056.60352  
f= 1.365254947 Don´t comply 
�

 Buckling  
Rod 11 3 631 part 2   
tube12/1   
l= 510  
k= 1  
J1= 528  
E1= 72000  
J2= 0  
E2= 0  
Fkrit= 1442.533183  
Ftlak.= -475.471584  
f= 3.033899883 comply 
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Buckling     
Rod 12 5 311     
Laminated rod    
l= 2500  q= 0.766647 
k= 1  J1= 12325 
J1= 0  J2= 19828 
E1= 0  Jm 16076.5 
J2= 16076.5  gama 1 
E2= 30000    
Fkrit= 761.6097    
Ftlak.= -586.415    
f= 1.298756 Don´t comply   
�

Buckling     
Rod 12 5 311     
Aminated rod    
l= 2500  q= 0.766647 
k= 1  J1= 12325 
J1= 0  J2= 19828 
E1= 0  Jm 16076.5 
J2= 16076.5  gama 1 
E2= 30000    
Fkrit= 761.6097    
Ftlak.= -263.887    
f= 2.886124 comply   
�
)���������0%4!����
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 Buckling    
Rod 13 5 311     
Tube 16/1     
l= 1465  q= 0.814815 
k= 1  J1= 1331 
J1= 1633.5  J2= 1936 
E1= 72000  Jm 1633.5 
J2= 0  gama 1 
E2= 0    
Fkrit= 540.8491    
Ftlak.= -586.415    
f= 0.922298 Don´t comply   
�
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 Buckling    
Rod 13 5 311     
Tube 16/1     
l= 1465  q= 0.814815 
k= 1  J1= 1331 
J1= 1633.5  J2= 1936 
E1= 72000  Jm 1633.5 
J2= 0  gama 1 
E2= 0    
Fkrit= 540.8491    
Ftlak.= -263.887    
f= 2.04955 comply   
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 Buckling  
Rod 11 3 631   
Tube 12/1   
l= 510  
k= 1  
J1= 528  
E1= 72000  
J2= 0  
E2= 0  
Fkrit= 1442.533  
Ftlak.= -263.9  
f= 5.466206 comply 
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 Buckling  
Rod 12 5 221   
Tube 16/1   
l= 950  
k= 1  
J1= 1331  
E1= 72000  
J2= 0  
E2= 0  
Fkrit= 1048.004  
Ftlak.= -146.465  
f= 7.15534 comply 
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