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•  Abstract: Cement hydration is the 
most important process in the 
manufacturing of Portland cement 
concrete structures. Cement 
hydration heat usually provides 
insightful information about the 
status of chemical reactions in 
cement hydration. In this study, 
internal cement hydration heat was 
monitored by a new fiber optic 
temperature sensor, in collaboration 
with researchers from the Dept of 
Electrical and Computer Eng (ECE) 
at UMass Lowell. Experimental 
measurements were made and used 
to model cement hydration heat.  

Monitoring and Modeling of Early-Age 
Cement Hydration Heat in Concrete 

Using Fiber Optic Sensors 

•  Fiber optic temperature sensor: 
Made by PhD student X. Zou and 
Prof. X. Wang from ECE.  

•  Conclusions: i) Heat of hydration is 
dependent on concrete temperature and 
apparent activation energy; ii) Potential 
heat of hydration increases from lower to 
higher water-to-cement ratios. 

•  Experiment: An adiabatic chamber was 
custom-built in the concrete laboratory and 
used to measure the early-age cement 
hydration heat. Time-dependent hydration 
heat H(t) was calculated from concrete 
specimens of various water-to-cement ratios 
(0.4, 0.5, 0.6). 
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