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Abstract: 
Coherent sonic surface wave and diffuse ultrasonic measurements were used to monitor 
progressive stress-induced damage in concrete in a series of laboratory experiments. The 
specimens were subjected to uniaxial compression, applied in small steps over single or multiple 
load cycles. At each step, the loading (or deformation) was held constant and a series of surface 
wave and ultrasonic measurements along different directions were obtained. Surface wave 
velocities at every load step were calculated using TOF (time of flight) method. Acoustic 
emission and optical deformation measurements were used to monitor the development of 
microcracks during some of the experiments. The measurements were taken during both the 
loading and unloading phases. The time scale of the ultrasonic signals was chosen such that the 
diffuse ultrasonic regime could be recorded. The parameters governing the diffusion of 
ultrasonic waves in concrete at each loading step were calculated and their evolution with the 
increasing load/damage was investigated. Using Coda Wave Interferometry (CWI), the 
corresponding changes in the velocity of diffuse ultrasonic waves were also monitored. The 
evolution of the slope of the CWI velocity-stress curve is demonstrated.  
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