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2.4.3 Comparison 

The measured data imply that there was no 
significant displacement in the area of 
connections. However, the final displacement of 
the edges right before the fracture was around 
the same range. The course of displacements of 
the edge of the specimens is shown in the figure 
13.  

 
Figure 13.Displacements of the edge 

Table 2 compares the maximum displacements 
and forces of the specimens right before the 
fracture. 

Table 2. Results 

Specimen Z - 01 Z - 02 Z - 03 

Force 
[kN] 2.30 1.99 3.06 

Displacement 
[mm] 34.04 33.04 31.68 

 

3 Conclusions 
A set of real scale laminated banister panels with 
four embedded point connections was tested in 
order to determine a short-term load bearing 
capacity. 

The banister panels proved the ability to stay in 
the position after the fracture. On the other hand, 
the forces leading to the fracture appear to be 
lower than expected and needed for the 
application. 

Nevertheless, more tests should be performed to 
determine the exact point and terms of the 
collapse. Within a follow-on research, further full 
scale tests and numerical modelling are in 
progress. 
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Abstract  
Glass structural members usually have thinner cross sections compared with other construction 
materials. This raises stability and failure issues. This paper examines numerically a glass one-storey 
pavilion in high seismicity zone. The stability, seismic and temperature resistance of the structure 
depend heavily on the brittle nature and the type of glass. The structural body of the pavilion 
consists of moment frames assembled by columns and beams, assuming a glass diaphragm roof at 
the top level of the building. For each structural member a combination of different glass types is 
assumed in order to achieve an optimization of performance and failure pattern. A base isolation 
system is also considered. Proper finite element models were used to represent the composite cross 
sections. The combination of the different glass types, permits forming stable and resistant hybrid 
composite structures reaching the EC’s target safety levels, avoiding immediate collapse. 

Keywords: hybrid glass structures, public building, seismic design, temperature load, base isolation 
 

 

1 Introduction 
Glass is always a dominant structural material for 
the facades due to its transparency and its high 
strength both in compression and tension [1,2]. 
Nowadays its use in buildings has changed. 
Apparently, the evolution of the material’s 
properties in combination with the high esthetical 
value are the main reasons of a new architectural 
trend, known as “Transparent Buildings” [3,4]. 

Hybrid and composite structural glass have been 
fashioned in order to avoid the brittle failure of 
glass [1,5]. Current research has shown that a 
combination of different materials e.g., steel or 
wood and other types of interlayers within the 
glass cross-section, is possible to shift the failure of 
the material from brittle to pseudo-ductile without 
affecting the transparency [1,5]. 

The elastic and brittle nature of glass makes the 
proper design under seismic, and temperature 
loads challenging. So far, only a few design codes 
or guidelines exist regarding such buildings with 
extensive details [1,6]. The aforementioned loads 
could be crucial in their response, since seismic 
actions cause increased stress states that can lead 
to collapse, whereas temperature loads have a 
strong effect on the delamination of the glass 
cross-section [2,7]. 

This paper examines the influence of the 
temperature difference on the stability and the 
response of a glass pavilion. The response of the 
structure in temperature difference is considered 
in combination with its response under the seismic 
action. The seismic response of the pavilion was 
numerically investigated in previous research of 
Achillopoulou & Stamataki 2021 [8]. 
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