
Connecting Rod and Steel 
Bondings 



Connecting Rod 
 A steel connection has to be checked. For this purpose, we can perform 

several analysis types: Linear and Non-linear static analysis with node 
merging between the connection components and Linear static and 
Non-Linear analysis with contact between elements in the connection. 



Connecting Rod Description 
 The connection consists of a box 

beam section connected to a 
rod with an applied  horizontal 
load of 15 kN. 

  

     The beam ends are fixed. 

 



Connecting Rod Description 
 All elements are modeled as shell 

structural elements  with different 
thicknesses except a single beam 
element used to model the bolt 
where the load is applied. 

    The material used is Fe510 
according Eurocode 3.  

  

The material used is 
Fe510 according 
Eurocode 3. 

To define the shell 
thickness and mesh size, 
some parameters have 
been created. 



Connecting Rod Description 

     To define the Boundary 
Conditions, the displacements 
at the end nodes of the beam 
are restrained. 

  

     A punctual load of 15 kN 
is defined on the bolt, 
modeled as a beam 
element. 



Linear Analysis 

 Contac: the connection between the 
beam and the rod is defined by a 
touching contact. The mesh is more 
dense in this analysis. 

 Merged Nodes: The nodes 
shared between the beam 
and the rod have been 
merged for the first 
analysis. 



Linear Analysis: Results 

   In the merged model, the  
maximum Von Mises stress values 
are uniformly distributed on the 
beam. In the area between the 
plates, the stress is negligible. 
Tensions are concentrated in areas 
close to the hole. 

  



 

  

Linear Analysis: Results 
  In the contacted joint, the 
maximum Von Mises stress values 
are concentrated at the corners. 

 

  



 

Non Linear Analysis 

A bilinear material behaviour 
for steel is activated. 
  

Solution Controls: 

Step fractions and convergence options must be set 
in order to obtain correct results. 

The total Load will be divided into steps depending 
on the Initial/Min/Max fraction values. 

Large Deflections option indicates that a nonlinear 
structural problem will be performed when either the 
displacements and/or the strains are large. 

 Incremental Results will help monitoring partial 
results. 



 

Non Linear Analysis: Results 

In the last step of the merged model all beams have reached the yielding 
limit, except at the area around the rod. 

The applied load is ten times bigger than the load corresponding to the  
linear analysis in order to provoke the collapse. 
  



 

Non Linear Analysis: Results 

In these four steps we can see how plastic behavior starts in the middle of 
the beam and at the beam ends and increases along the entire beam. 



 

Non Linear Analysis: Results 

In the contacted model, yielding 
behavior is reached at the corners of 
the hole first. 



 

Non Linear Analysis: Results 

CivilFEM allows the user to see if the 
contact has been correctly detected. 
 



Steel Bonding (Type 1) 
 A steel connection needs to be analyzed. For this purpose, we have 

performed a nonlinear static analysis using contacts and the tying utility 
between the elements of the joint.  



Steel Bonding Description (Type 1) 
All the elements are modeled as shell 
structural elements  with different 
thicknesses except the screws that 
have been modeled as beam 
elements connecting to the shell by 
means of the tying utility. 

  

  

The material used is Fe510 
according Eurocode 3. A bilinear 
material behaviour is activated. 

To define the shell thickness and 
the size of the mesh, some 
parameters have been created. 



Steel Bonding Description (Type 1) 
     To define the Boundary 

Condition, all degrees of 
freedom at the end nodes of 
beam 1 are restrained. 

  

     A punctual moment is applied at 
the central point of beam 2. We use 
the tying connection to distribute 
the point moment to the beam end 
nodes. 



 

Analysis Results (Type 1) 

We can see how the tension is much lower in the junction. The maximum 
stresses are located at the beam corners. 

In the figures below we can see how the punctual moment affects the 
joint. 



 

Analysis Results (Type 1) 

With CivilFEM we can check if the contact has been correctly detected. 



Steel Bonding (Type 2) 
In this study, CivilFEM powered by Marc is used to calculate the 
connection between the glass curtain wall and the slab. 

We need to check that the steel strength is not exceeded anywhere in the 
metallic bond. In order to check this, we perform  a static analysis using 
contacts and the tying utility between the elements of the union.  

We have to model the plates, screws and welding present in the steel 
connection.  



Steel Bonding Description (Type 2) 
Plates are modeled as shell structural elements  
with different thicknesses. The screws have 
been modeled as beam elements connecting 
with the shell by the tying utility. In order to 
simulate the welding we use springs with a 
stiffness of K=2.1105 MPa in the three 
directions X, Y and Z. 

  

  

The material used is Fe275 according Eurocode 3.  

To define the shell thickness and the size of the mesh, some parameters have 
been created. 



Steel Bonding Description (Type 2) 
To define the Boundary Conditions, all 
displacements and rotations around the 
Z axis are restrained along the contact 
lines between the plates and the floor 
beams. 

  

Punctual forces are applied at the 
beam node simulating the screws. We 
use a Tying connection to distribute 
the punctual forces among the nodes 
plate hole nodes. 
We also use the Tying connection to 
simulate the screws connecting the 
plates. 



 

Analysis Results (Type 2) 
In the figures below we can see the Von Mises equivalent stress on the 
deformed shape. 



 

Analysis Results (Type 2) 
We can plot Von Mises stress in each plate separately  



 

Analysis Results (Type 2) 

With CivilFEM, we can check the 
contact status between surfaces. 
Plate to plate contact is shown. 

In the picture below, vertical 
displacement at the joint is 
shown. 



 

Analysis Results (Type 2) 

The list below shows springs forces. Stresses on the welding can be derived 
from these results.     

 

It is interesting to obtain the axial force and transverse shear force in the 
screws to check their resistance. 


