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Integrity evaluation of rock bolt grouting using ultrasonic transmission
technique

Shin-In Han, Jong-Sub Lee, Yong-Jun Lee, Seok-Woo Nam, In-Mo Lee

Abstract As one of the main support systems, rock bolts play a crucial role in the reinforcement of tunnels.
Numerical and experimental studies using a transmission method of ultrasonic guided waves are performed to evaluate
the integrity of rock bolts encapsulated by grouting paste. Numerical simulations using “DISPERSE” are carried
out for the selection of the optimal experimental setup, i.e. non-destructive testing (NDT) system of the rock bolt.
Based on results of the numerical simulation, the calculated frequency range for NDT testing is between 20kHz
and 70kHz with the first longitudinal L(1) mode. Laboratory transmission tests are performed by attaching the piezo
electric sensor at the tip of the rock bolt before embedding. Both of analytical and experimental results show that
the amplitude of signals as well as the wave velocity increases with increase in the defect ratio of grouting paste.
The defect in grouting paste means that the space around the rock bolt is not fully filled with the grouting paste.
Experimental results also show that the increase of the wave velocity is more sensitive to the defect ratio increase
than that of the amplitude. This study demonstrates that the transmission technique of ultrasonic guided waves may
be a valuable tool in the evaluation of the rock bolt integrity.

Keywords: Rock bolt, non-destructive test, guided wave, dispersion, defect ratio, AE (acoustic emission)
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