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A concrete delamination cannot be detected by visual inspection and traditionally detection is 
by hollow sounding when hammer tapping. A concrete delamination survey is not always 
possible or practical for high concrete structures (e.g. an elevated water tank) due to high access 
required, site restrictions, potential hazards to people doing site inspections and cost of access. 

Infrared thermal imagery can detect positions of localised concrete surface layer temperature 
differentials, which data assessment may determine is a concrete delamination. A near the 
surface delamination (e.g. initiated by reinforcement corrosion) has different concrete heat-up 
or cool-down compared with adjacent intact concrete. Water can deposit in the delamination 
and lower the concrete temperature from rainfall, leakage through a tank wall or other sources. 

The thermal imagery can identify water leakage positions on water tank external surfaces or 
tunnel internal surfaces below water level (e.g. at efflorescence, rust stains, cracks, etc. with 
water leakage uncertain and no ready access) as concrete at water leakage is cooler compared 
with adjacent concrete with no water leakage. 

The thermal imagery data assessment considers concrete surface layer temperature, ambient 
temperature, exposure moisture conditions, sun light heating and other factors to identify 
defects.

This paper gives case studies of thermal imagery to identify concrete delamination and water 
leakage defects in water tanks, tunnels and other concrete structures and elements. 

Useful information is provided for the concrete industry, in particular for improved site 
inspection to detect delamination and water leakage defects via hand-held or drone mounted 
thermographic cameras. 


