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The problem of torsion of sandwich panels with a shear deformable core is known in the literature. 

We can distinguish at least 3 theoretical approaches to this issue [1, 2, 3]. It is also worth noting that, in 

the analysis of torsion, it is important to distinguish the St. Venant torsion and the warping torsion. The 

problem of torsion was also analyzed experimentally and numerically, even in the papers  

[4, 5, 6]. 

In most typical cases, which concern the sandwich panels and take place in civil engineering, the 

effect of torsion is rightly ignored. Even if there are some load eccentricities, the torsion and the 

induced forces are very small (in practice negligible. For some time, with the tendency to enlarge the 

thickness of the core, this situation is changing. Even more drastic example, in which torsion is 

important, is the installation of an additional façade layer to the existing walls made of sandwich 

panels. The heavier and more distant the additional layer, the larger the torsion of the sandwich panel 

to which it is mounted.  

In this paper, the influence of load and support boundary conditions on the internal forces and 

stresses in the sandwich structure subjected to torsion is mainly analyzed. The analyzes started with 

the schemes most close to the theoretically ideal conditions. Subsequently, the conditions to reflect the 

actual conditions were gradually sought. Although apparently the load and support boundary 

conditions of the wall panels seem to be fairly straightforward, in fact they are very difficult to reflect 

in a simple theoretical model. For this reason, it was decided to perform the appropriate numerical 

analysis. 

The 3-D model consists of two thin steel facings and a thick but flexible core is considered in the 

paper. The sandwich structure is mounted to the steel substructure by means of mechanical fasteners. 

The easiest conditions imitating such a fixation were tried in the created models. A slightly different 

issue is a method of loading the sandwich panel. Various cases were considered, including 

concentrated force or load spreading in a certain area. The important question is whether, besides 

torsion, the applied load causes yet another force. The action of the force applied to the external facing 

induces additionally bending of the facing (in-plane) as well as shearing of the core resulting from the 

transmission of the load towards the supports. This transmission is one of the most interesting and, to 

date, poorly recognized phenomena. In-plane bending of the facings in also hides many unknowns. 

First of all, it is a question of uniformity of the load distribution on both facings. Second, there is some 

uncertainty about the proportions of the “sandwich beam” dimensions. A 3-D layered structure is often 

treated simply as a beam, although in the case in question it is closer to the slab structure. Finally, the 

effect of the local instability of thin facings should also be taken into account. So far, in engineering 

practice, the impact of in-plane bending of the facings (including the influence of this bending on local 

instability of facings) was simply neglected.  

All of the above described aspects make the full interpretation of even the best performed 

numerical simulations very difficult. Despite this, this paper attempts to gradually organize the above 

described mechanical effects and parameters into the mechanics of layered structures, generated 

stresses and the safety of use of sandwich panels. 
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