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the dangerous side. It is not possible to say that the foil will function as glass itself. Here, I would 
like to mention the third possible calculating method (M3), which combines previous methods. So-
called cross-sectional height which is depended on material characteristics of used foil influences 
the calculation of deflection of laminated glass (modulus if elasticity and modulus of elasticity in 
shear). This method is far more complicated, but it corresponds to most real behavior of laminated 
glass. 

Topic of this article is to define the deformation characteristics of laminated glass at 
increased temperatures. It is necessary to define three basic input parameters, i.e. load time and 
temperature. In our case we investigated characteristics with regard to short-constant size with only 
one variable – temperature over time. Method M3 is used to assess the degree of interaction 
between individual foils, where we consider two load steps. The first is the time for settling since 
the load interacting, the second is the final deflection after temperature elevation to approximately 
65 o C. Deflection calculation which is assumed as perfectly flexible was carried out according to 
equation (refer with: Eq. 1), from which the effective height (refer with: Eq. 2) was deducted during 
both load steps. The output for definition of laminated glass individual layers interaction is effective 
height. 
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The actual course of testing in thermal chamber was continuously recorded using data 

logger. Consequent outputs, i.e. the process of deformation in time due to temperature change can 
be interpreted graphically. As an example there are graphs showing laminated glass with EVA 
SAFE 5.5.2 foil (refer to: Fig. 3, Fig. 4). Every foil was examined in three samples, so the result is 
interpreted as three figures average. 

 

 
 

Fig. 3: The deflection development in time 
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FE analysis [mm] specified by numerical computer analysis. Degree of interaction is evaluated by 
changing effective height between two loading steps expressed in percentage. 

 
Table 1: Summary evaluation of the deformation characteristics of laminated glass 

 

Marked samples 
for test in thermal 

chamber  

Experimentally 
determined value 

of deflection  

Numerically 
determined value of 

deflection 

Change of effective height 
(determined according to 

experiment)  

δ1,exp δ2,exp δ1,FE analysis δ2,FE analysis hef,1 hef,2 Δhef p 

[mm] [mm] [mm] [mm] [mm] [mm] [mm] [%] 

EVA SAFE 5.5.2 1,74 3,15 1,80 3,10 9,78 8,02 1,76 17,96 

EVA SAFE 5.5.1 1,68 2,60 - - 9,89 8,56 1,33 13,47 

EVA LAM 5.5.2 1,97 8,09 - - 9,38 5,86 3,52 37,57 

EVA LAM 5.5.1 1,87 7,60 - - 9,54 5,98 3,56 37,28 

STR 5.5.2 2,97 7,95 - - 8,19 5,89 2,29 28,01 

AHV 5.1.5 5,14 5,94 - - 6,81 6,49 0,32 4,68 

 
The table shows that increasing of the temperature leads to loss of shear interaction between 

the layers of laminated glass, which is ensured with the help of different kinds of foils used. The 
results show that the assuming the effect of increased temperature is best to use an interlayer (foil) 
AHV which is ,,infused” foil of the resin based. This kind of interlayer shows smallest loss shear 
interaction. 
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