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Abstract:
Concrete is the material most used in the world and constitutes a basic part of 
engineering projects and it is necessary to have tools to control and analyze the 
state of deterioration and security. Ultrasonic Pulse Velocity (UPV) techniques are 
normally used in concrete to detect problems in advance. Although concrete is 
recognized as a fire-resistance material, its exposure to high temperatures causes 
severe changes in its properties. One of the techniques normally used to control and 
analyze the state of deterioration of concrete is UPV. This paper analyses the 
effects of high temperatures on the concrete residual strength using UPV. An 
experimental investigation was conducted to study the relationship between UPV 
residual data and compressive strength of concrete with different mixture 
proportions. Cylindrical specimens with water-cement ratio of 0.25, 0.30 and 0.50 
were heated in an electric furnace at temperatures ranging from 200°C to 600°C. 
After heating, the specimens were cooled down to room temperature in the furnace and 
then taken out for testing. For each specimen, the UPV and compressive strength were 
measured.  From the relationship between UPV and residual strength ratios, a general 
equation was proposed for predicting the compressive strength of concrete at high 
temperatures. The application of UPV has demonstrated its utility for a more 
trustworthy analysis, being able to prove the effectiveness of its use on 
fire-damaged concrete structures. The results obtained indicate that the application 
of UPV has demonstrated to be a trustworthy analysis, being able to prove the 
effectiveness of its use on fire-damaged concrete structures.
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