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Axial force measurement of high strength bolts by using
both ultrasonic longitudinal and shear waves
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The objective of this study is to develop a new method for measuring the axial force of high

strength bolts utilized in the connections of bridge structures in service condition. At first,

based on the acousto-elastic effect, the measurements of ultrasonic wave velocity are carried

out. As a result, it is found that the axial bolt force can be estimated by only using a

longitudinal ultrasonic wave if the initial length of the bolt is known preciously. Furthermore,

another measuring method is developed when speeds of both longitudinal and shear waves are

measured. By using this proposed method, it will be applicable even if the initial length of the

bolt is unknown in advance.
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