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Abstract 
 

Understanding and managing fresh concrete temperature is essential as it affects the properties 
of fresh and hardened concrete. Even though a maximum temperature is specified for mass 
concrete pouring, there is no proper guideline to control the temperature in normal concreting 
works.  
 
Effects of fresh concrete temperature on fresh and hardened properties of concrete in normal 
concrete works under hot weather conditions were evaluated through an experimental 
investigation. This thesis reports the outcomes of the investigations carried out. A study was 
done on the past records of fresh concrete temperatures collected from concrete batching plants, 
where the temperature was not controlled in any manner during the batching process under hot 
weather conditions. For the experimental investigation, one mix proportion with Portland 
cement was selected. Test specimens were cast to check the temperature development of 
concrete, slump and slump variation with time, evaluation of plastic shrinkage cracking, 
evaporation rates throughout the experimental period, compressive strength development and 
splitting tensile strength. The fresh concrete temperature of the mixes was controlled at 30, 32, 
34 and 36 °C by varying mixing water temperature under hot weather conditions where ambient 
temperature, humidity and wind conditions were monitored. 
 
Slump and slump loss are directly related to the fresh concrete temperature as it showed 
considerable reduction when the fresh concrete temperature increased. Further, the test results 
revealed that the time taken to appear the first crack is lesser when the difference between the 
fresh concrete temperature and the ambient temperature increases and vise versa. Same time 
the evaporation rate is also higher when the difference between the fresh concrete temperature 
and the ambient temperature increases. When the evaporation rate is higher, the concrete mix 
tends to crack earlier. Hence, it can be concluded that it is beneficial to keep the fresh concrete 
temperature close to the ambient conditions to minimize the plastic shrinkage cracking. The 
highest test results for compressive strength and splitting tensile strength were also obtained 
when the fresh concrete temperature was close to the ambient conditions. Therefore, from the 
above analysis, it can be concluded that it is beneficial to keep the fresh concrete temperature 
close to the ambient conditions to get the optimum results in terms of plastic shrinkage 
cracking, compressive strength and tensile splitting strength. 
 
Therefore, the recommendations given in the code of practices and project specification should 
be modified to reflect these findings along with the ambient conditions. 
 
Keywords: fresh concrete temperature, concrete placing temperature, hot weather concreting, 
ambient temperature, plastic shrinkage, compressive strength development, splitting tensile 
strength 
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