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Many algorithms being considered for guided wave structural health monitoring are based upon de-
tecting small damage-induced changes in ultrasonic guided wave signals. However, variable loads ap-
plied to the structure of interest during normal usage can significantly affect received signals. These 
load-induced signal changes are similar in some respects to those caused by temperature variations be-
cause there are associated changes in bulk wave speeds and thickness that result in small changes in 
phase and group velocities. The most obvious consequence is a slight shift in the arrival time of a direct  
wave between a transmitter and receiver. However, load-induced changes are inherently different than 
temperature changes because an applied load can be anisotropic, causing the shifts in velocities to be a 
function of the direction of propagation. These effects are well-known for bulk waves, but there are few 
studies that consider the effect of loading on guided waves. Here we show experimentally the anisotrop-
ic effect of applied loads on the direct arrivals of guided waves and compare that to the isotropic effect of  
temperature. We show via simulations how this anisotropy prevents direct application of algorithms de-
veloped for temperature compensation, and discuss the impact this may have on guided wave methods 
being developed for structural health monitoring.
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