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Ultrasonic Testing Stability on an I-Beam
under Eccentric Compression

ZHENG Gang ,YANG Ye ,GUO Zengwei,CHEN Weiji, LIAO Wei

(School of Civil Engineering ,Chongqing Jiaotong University , State Key Laboratory of Mountain Bridge and Tunnel
Engineering , Chongqing , China 400074 )

Abstract; The stability of ultrasonic test data and load identification results of I-beam under
eccentric compression is investigated in this paper. A load characteristic vector is constructed from
the waveform matrices of different load levels,and the load indicator is extracted by the direction
cosine between the characteristic vector and the waveform vector. At the same time, the statistical
characteristics of Pre-processed, Characteristic and Residual waveform were analyzed. Comparing
the noise energy of characteristic waveform and residual waveform, it is found that the noise
content of Characteristic waveform is significantly lower than that of Residual waveform. The
validity of the test method was verified on an eccentric compressed I-beam model, showing that the
characteristic direction in high-dimensional space is resistant to noise.

Key words: ultrasonic coda wave; concrete; eccentric compression loading; stress testing; test
stability
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Fig.3 Schematic diagram of experimental flow
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