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Abstract: In many accelerated freeze/thaw tests the concrete specimens are exposed to a saline solution 
during freezing, and then the frost damage is quantified by registering the mass of scaled material. 
 
During freezing, the outer solution typically becomes super-cooled, before first ice formation occurs. It can 
be observed that the temperature of the outer solution drops below its melting point, and then the temperature 
suddenly increases due to heat of fusion upon ice formation. After a while, the peak evens out, see figure 1. 
The duration of the peak depends on the boundary conditions of the test set-up; the more efficient the cooling 
is, the shorter is the duration of the peak.  
 
The temperature peak of the outer solution does not get much attention in test standards. For example, the 
European standard CEN/TS 12390-9 includes three different freeze/thaw tests. Only in the reference method, 
the temperature of the outer solution is monitored, and there are no requirements in relation to the peak 
duration. In the two other methods, the temperature of the outer solution is not even measured. 
 
In a project at DTU, the boundary condition during freeze/thaw testing was controlled in such a way that 
the duration of the freezing peak could be varied. The results show that for the most efficient cooling of the 
outer solution (peak duration 4-5 minutes), the amount of scaling was low. For longer peak durations, e.g. 
8-12 minutes, the scaling more than doubled, and internal cracking was also more pronounced, see figure 2. 
 

  
Figure 1. Temperature development in saline solution 

during freeze/thaw testing (CEN/TS 12390-9).  
At time of ice formation, there is a distinct peak. 

Figure 2. Epoxy impregnated plane sections after 7 F/T 
cycles for specimens with different peak duration. 

Upper horizontal boarder is the test surface exposed to 
saline solution during F/T cycles.  

The specimen exposed to the longer peak duration 
shows more inner cracking. 
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