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Qualitative detection and analysis for compactness of prestressed
concrete duct grouting based on elastic wave
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Abstract: In order to improve the detection accuracy, the prestressed concrete duct grouting
qualitative detection around a 20 meters long model beam was researched. Firstly, an one-
dimensional propagation model for the first elastic wave in the grouting duct by reasonable

simplification was established, then a linear formula for the first elastic wave slowness and duct
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grouting compactness was proposed. Secondly, according to the propagation model, a 20 meters
long model beam which include 5 ducts with different grouting compactness were built. The
elastic excitation and acquisition devices were used to detect the duct grouting qualitatively by
cycle sampling method. The sampled data, calculated the first wave slowness by first wave
position automatic judgment algorithm and optimal filtering parameter selection method were
processed. Finally, the linear formula to calculate the duct grouting compactness was used,
compare with the result of the design value. The results show that the first elastic wave and the
duct grouting compactness are nearly linear relationship, the relative error is 5% more or less.
The cycle sampling, first wave position automatic judgment algorithm and optimal filtering
parameter selection method can be used to detect the compaction of prestressed concrete duct
grouting, and improve detection accuracy. 1 tab, 11 figs, 31 refs.
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Fig. 1 Prestressed duct qualitative detection schematic
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Fig. 2 Compactness and first wave velocity

relationship schematic
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Fig. 3 Duct grouting one-demission model

T T e T T PR R Tl o e WP T
e e T M D S T T R

i e C e T
T L

'y
-
X

P4 A I — e RO R

Fig.4 Equivalent duct grouting one-demission model
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Fig. 7 Signal transmission and acquisition
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