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Detection of Grouting Defects in Prestressed Bridge Duct
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Abstract This paper studies the vibration characteristics of the phononic crystal beam on elastic foundations, based on the Euler heam
theory and the Winkler foundation model. The finite element method is used to obtain the band structures of phononic crystal Euler
beams. The results reveal the influence of the foundation constraint on the bending vibration band gaps in the phononic crystal Euler
beam. The computational results of the band structures of the phononic crystal Euler beam without foundation are compared with those on

the elastic foundation. The significantly different band gaps of the model are shown.. The influences of different component ratioes of the
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phononic crystal Euler beam model are also studied, as well as the frequency ranges of the vibration band gaps.
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Fig. 1 Reflection and transmission of stress wave
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Fig. 2 Prefabricated test beams
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Fig. 3 Schematic diagram of the defects in No. 1
beam with 25% pre-buried defects (unit: mm)

B I A, SR FH DR 5 3l R IE B T e I ¢ 19 3 K I
KA, 283 Z2 0k FEAT 58 & B, 000 g Ll i 5 4G I 6 5
T2 I8 U A RAR L 8 4 50 R 10Hz A 2k Hz, i FH g 2 it 060174 98
P77 LA 4,

ML

it el /___ w//

L 0
e

FLiE TR AR

B4 fLEFRBEUTEE
Fig. 4 Schematic diagram of channel grouting detection
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Fig. 5 Schematic diagram of propagation of stress wave

in prestressed ducts
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Fig. 6 Schematic diagram of propagation path of
stress wave in channels of different defects
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Fig. 7 Schematic diagram of amplitude
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comparison diagram of grouting compactness
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Table 1 Attenuation index of stress wave signal in different
grouting compactness
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Table 2 Amplitude ratio of stress wave with different
grouting compactness
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Fig. 8 Contour map of the spectrum of typical stress wave
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Fig. 9 Results of the grouting detection of
test beam (unit: mm)
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Fig. 10 Original waveform graph (a) and time-frequency

analysis chart (b) of grouting channel with better plumpness
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Fig. 11 Original waveform graph (a) and time-frequency
analysis chart (b) of grouting channel with qualified plumpness
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Fig. 12 Original waveform graph (a) and time-frequency

analysis chart (b) of grouting channel with poor plumpness
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Fig. 13 On-site broken and non-dense grouting channel
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