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Abstract 
 
According to the topological structural optimization approach, one needs to define a design 

region and to mesh it into finite elements. Each element is assumed to be porous with relative 

density �  (  0 <�  <1 ). After applying boundary conditions to the domain, the algorithm searches 

for optimal distribution of relative densities for minimum compliance, subjected to a constant 

volume of material constraint. Finally, the optimal topology emerges in the form of voids (0) and 

filled elements ( 1 ). 

 

The present work deals with “design dependent loads”  problems where the loads applied to the 

structure depend on the structure’ s geometry. Physically, pressure loads cause this kind of 

loading. There are a number of difficulties with this design problem: 

 

• The loading depends on the interface shape between the material and the pressure 

domain. 

• There is no obvious criterion to change the interface shape and position during the 

iterative process. 

• There is no clear representation of the pressure zone. 

 

We propose that the loading surface, which the pressure acts on, will be represented by a curve 

defined by control points, which are a part of the design variables in addition to the relative 

densities. Also, E is assumed close to zero within the pressure zone. This constraint has a 

tendency to extract material from the pressure domain. 

 

A few examples will show that this technique yields good results for different engineering design 

problems.     

 

 


