
House on the cliff 



House on the Cliff 
 The structure is made up of reinforced concrete slabs and screens adapted to 

the terrain topography. The most noticeable aspect of the structure is the 
concrete slab overhang. 



Problem Description 
 This model is made up of concrete shell structural elements.  Two analysis have 

been performed: a Linear Analysis to check the ultimate limit state and a Non-
Linear Analysis to check the service limit state. 

 

 Material properties: 

 - Concrete: 

• Eurocode 2: C30/37 

 - Steel reinforcement: 

• Eurocode  2: S500 

 Slabs and screens thicknesses: 

 - Lateral walls :   0.30m 

 - Interior screens:  0.20m 

 - Slabs:   0.25m 



Geometry  

The geometry is simple 
and can be modeled very 
easily with CivilFEM.  

 

We create quadrilateral 
surfaces for  walls, slabs 
and screens. 

  

 

 



Geometry  
We create shells for modeling the walls, slabs and screens. 

  

 

 

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



Mesh: 
We create shells for modeling the walls, slabs and 
screens. 
  

 

 

  

Merge nodes (To join nodes from different 
structural elements):  

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



Static Analysis 

We consider three Load groups for Static Analysis : Gravity (concrete structure 
selfweight), Dead loads (floor selfweight) and Live Loads (the structure in 
operation). These loads are appplied on horizontal shell elements.  

We create one Load case for each load group so we 
will obtain a result file for each Load case. 



Load Combination 

A load combination is a linear postprocess operation between existing result 
files. The outcome of the operation is a new results file that allows the user to 
display and list the load case combination results file in the same way as any 
other standard results file. The combination rules are defined in a new window 
(Automatic User Combination Tool) and single load cases must exist beforehand.  

The resulting load cases are obtained by linearly combining the initial load 
cases, as defined in the combination rules, with the desired coefficients.  



Reinforcement Concrete Design: Shells 

CivilFEM has four different methods for designing shell reinforcement according 
to the selected  code. 

CivilFEM will generate a new kind of file with the extension .crcf that 
can be loaded in the Results tab. Opening this file will generate a 
whole new result list that will contain the obtained design results.  



Reinforcement Concrete Design: Shells  



Non-Linear Analysis 
In order to verify the service limit state taking into account the steel 
reinforcement in the deformation of the structure, we can perform a shell 
model with shells simulating steel behavior. For this type of analysis we have 
to select a Non Linear behavior for the materials.  

To define steel behavior, 
we select a generic 
material with a negligible 
resistance to 
compression, so that 
compressive stresses are 
transferred to concrete 
only. 



Non-Linear Analysis 

We create two steel shells for each slab with an offset, simulating the top 
and bottom concrete slab reinforcement (with equivalent thickness). A 
new parameter is included for steel thickness in order to solve with 
different steel amounts. 



Non-Linear Analysis: Results 

Vertical Displacement 



Non-Linear Analysis: Results 

X component of stress 

X component of cracking stress 

In these plots we can see that in the center of the span and over the walls the 
concrete has reached the critical tension stress (where the cracking strain is not zero) 
so the tension in concrete has decreased and it is absorbed by the steel rebar. 

 



Non-Linear Analysis: Steel Results 

1st Floor Bottom Reinforcement 

In the pictures below we can see the X component of stress in the steel shell that 
simulates concrete reinforcement (top and bottom). 

 

1st Floor Top Reinforcement 

2nd Floor Bottom Reinforcement 2nd Floor Top Reinforcement 



Non-Linear Analysis: Concrete Results 

1st Floor Concrete X Stress 1st Floor Concrete Cracking 

2nd Floor Concrete X Stress 2nd Floor Concrete Cracking 


