
Static and Modal Analysis 

of a Wooden Footbridge  



Wooden Footbridge Description 

 A wooden footbridge over a river has to be calculated. We want to 

perform both a static analysis and a modal analysis in order to 

evaluate different design considerations, and to obtain the natural 

frequencies of the structure. 



Wooden Footbridge Description 

 The footbridge consists of a 

deck  that rests on two lateral 

beams transmitting its load to 

two parallel arches across 

several steel braces.  

 The arches are connected by 

truss members. 



 
Wooden Footbridge Description 

  

• CivilFEM, in addition to having several concrete and 
steel types in its library, can simulate any material by 
creating a "generic material“. We can even define the 
properties of an orthotropic material. 

 

 

 

  

 The arches are 

simply  supported 

and have a hinge 

at the top of the 

arch. 



Static Analysis 

 CivilFEM allows the user to 
combine results files 
applying different safety 
factors. 

 

  

 In the Static 
Analysis a 
uniform load  
on the deck 
and a 
punctual 
load at the 
center are 
applied .  

 

  



 

  

Static Analysis: Results 

  CivilFEM automatically gives postprocessing results, for better ease 
of use. 

 

 

  

• Vertical displacement  
 

 

  



 

  

Static Analysis: Results 

 

• Bending moment diagram in the arc 
 

  



 

  

Static Analysis: Results 

 

• Transverse Shear Force in the arc 
 

  



 

  

Transient Analysis: Point Moving Load 

  With CivilFEM the user can apply a moving punctual load along a 
curve with a certain speed  

 

 

  



 

  

Transient Analysis: Punctual Moving Load 

 
• Vertical displacement with different positions of the 

punctual load 
 

  



 

  

Transient Analysis: Punctual Moving Load 

 

• The user can see the variation of results over time, ie, for 
different load positions 



 

  

Modal Analysis 

 • In the analysis of a footbridge is important  to take 
into account the limitations of natural vibration 
frequencies to avoid unacceptable vibrations. 
 

  

• With CivilFEM you can get the frequencies of the different modes of 

vibration and compare with the load frequencies 

  



 

  

Modal Analysis 

 

• 1ts Mode 

  

• 2nd Mode 

  

• 3rd Mode 

  

• 4th Mode 

  


