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Experimental Tests for the Evaluation of One-dimensional and
Two-dimensional Acoustic Source Locations with 50m length of a
PSC Box Girder

ABSTRACT

This paper presents experimental research work for the evaluation of one-dimensional and two-dimensional acoustic source locations
with 50m length of a precast prestressed concrete box girder. Acoustic events are generated by the impacts of Schmidt Hammer and the
impact signals are detected by acoustic emission sensors mounted on the concrete web surface of PSC box girder with the average
spacing of 9.34m. Based on the amplitude of detected acoustic signals, considering the noises developed in PSC box girder bridges, the
arrival times of acoustic signals are estimated by the first arrival times of 0Volt, 0.5Volt, and 1.0Volt amplitude in each signal. Using
Least Square Method, the velocities and the source locations of acoustic signals are evaluated. Based on the test results, the spacing of
AE sensors and the AE sensor networks are discussed to reduce the source location errors.
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Table 5. RMSE of two-dimensional source locations obtained from Least Square Method, 2D-1 (velocity=linear function, upper sensors and
lower sensors separately)

No. of sensors RMSE ('m, 0Volt) RMSE ('m, 0.5Volt ) RMSE (m, 1.0Volt )
X Y R X Y R X Y R
3 0.081 0.124 0.148 0.054 0.352 0.356 0.108 0.479 0.491
4 0.054 0.208 0.215 0.050 0.293 0.298 0.117 0.410 0.426
5 0.053 0.213 0.220 0.062 0.331 0.336 0.143 0.511 0.531
6 0.055 0.211 0.218 0.075 0.458 0.464 0.143 0.688 0.703
7 0.055 0.205 0.212 0.059 0.360 0.365 0.121 0.506 0.521
8 0.054 0.202 0.210 0.083 0.390 0.399 0.126 0.379 0.399
9 0.054 0.208 0.215 0.109 0.462 0.474 0.120 0.889 0.897
10 0.054 0.207 0.214 0.118 0.468 0.482 0.125 1.383 1.389
11 0.055 0.206 0.214 0.115 0.494 0.507 0.180 2.206 2214
12 0.055 0.205 0.212 0.113 0.442 0.456 0.235 2.466 2477

Table 6. RMSE of two-dimensional source locations obtained from Least Square Method, 2D-2 (velocity=linear function, upper sensors and
lower sensors separately)

No. of sensors RMSE ('m, 0Volt) RMSE ('m, 0.5Volt ) RMSE (m, 1.0Volt)
X Y R X Y R X Y R
3 0.153 0.104 0.185 0.166 0.244 0.295 0.196 0.455 0.495
4 0.171 0.107 0.201 0.161 0.255 0.302 0.206 0.476 0.519
5 0.174 0.101 0.201 0.176 0.268 0.321 0.206 0.485 0.527
6 0.175 0.107 0.205 0.187 0.275 0.332 0.211 0.484 0.528
7 0.172 0.105 0.201 0.194 0.252 0.318 0.222 0.466 0.517
8 0.170 0.107 0.201 0.189 0.264 0.324 0.221 0.463 0.513
9 0.170 0.112 0.203 0.167 0.267 0.315 0.214 0.415 0.467
10 0.167 0.116 0.203 0.174 0.263 0.315 0.216 0.403 0.457
11 0.167 0.116 0.203 0.181 0.259 0.316 0.223 0.389 0.448
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