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Rock bolt integrity evaluation using reflected and transmitted guided
ultrasonic waves
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SYNOPSIS : To evaluate rock bolt integrity, destructive test such as pull-out test has been commonly
carried out. This method is known as time consuming, expensive, and inaccurate procedure. To improve
destructive method, non-destructive techniques using transmitted guided ultrasonic waves were suggested. Note
for the transmission method, the source for the generation of ultrasonic waves should be installed during the
rock bolt construction. The purpose of this study is to investigate the reflection method using reflected guided
ultrasonic waves to evaluate the integrity of the rock bolt grouted, and to compare the results evaluated by
the reflection and transmission methods. The guided waves are generated by PZT element and received by AE
sensor. The measured signals are analyzed by the wavelet transform. The results show that the energy
velocities of guided ultrasonic waves increase with the defect ratio in both transmission and reflection method.
The reflection method produces the lower velocity in all defect ratio. This research demonstrates that the
reflection method may be suitable and easer method for the field tests.
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