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Grouting Detection Theory of Assembled Concrete
Pier Sleeve Based on Shock-echo Method

BAO Longsheng ,TAO Tianyang ,LIU Jie ,YU Ling

(School of Transportation Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract; An impact echo method with different longitudinal defect lengths is studied to improve
the detection accuracy in an assembled concrete pier model so as to solve a problem in the defect
detection of the assembled concrete pier sleeve grouting. Ten prefabricated concrete bridge pier
models with different longitudinal full void defect length parameters were designed, the defect
length of each sleeve grouting was set,and the dynamic display of ABAQUS Explicit at different
test positions was analyzed. The frequency domain signal could be obtained from the time domain
signal data. In the spectral figure A of the whole grouting model, there is one optimal frequency
peak ( F =0.918 3 kHz). In the spectral figure of the non-grouting model J,there are two excellent
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frequency peaks, which are F =6.585 4 kHz and F =19.756 1 kHz respectively. When the
longitudinal defect length is 20% larger than the sleeve length and the sleeve length is 10% , the

all-empty defect can be accurately identified by the thickness frequency, and the thickness

frequency can be accurately identified within O ~100 mm. So the method to improve the detection

accuracy of sleeve grouting plumpness is accurate and reliable, and can meet the requirements of

theoretical analysis, calculation accuracy and engineering actual error.

Key words: Improved impact echo method; fabricated; concretepier; sleeve grouting; defect

detection
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Table 1 Material performance parameters

W/ SR

R R (keem-')  b/MPa TR L
HEE+ (C40) 2 440 32 500 0.2
ZEH (%) 7 000 120 000 0.3
b 7 800 210 000 0.25
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Fig.1 1/2 Schematic diagram of calculation model
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Table 2 Ten models of assembled concrete pier
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A 0 0 100
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E 240 30 70
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J 800 100 0
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Fig.2 Schematic diagram of longitudinal sleeve

grouting defect
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Fig. 4 Model A stress image of elastic wave propagation at different times
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Fig. 6 Stress image of elastic wave propagation in J model at different time
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Table 3 Simulation results of thickness frequency at the

bottom of the board with different degree of defects

ARG Ak B 3 47 5 fL 874 Ak JE A7
R0 45 SR TREE % S E/ A/ BB {E/ [ EIVRIE REE/ %
kHz kHz kHz
A il 0.922 1 0.975 6 18.441 6 — —
B 5 0.922 1 6.097 6 18.441 6 — —
C 10 0.922 1 5.853 7 18.441 6 15.609 8 15.36
D 20 0.922 1 5.853 7 18.441 6 16.829 3 8.74
E 30 0.922 1 5.609 8 18.441 6 19.024 4 3.16
F 40 0.922 1 6.829 3 18.441 6 19.5122 5.81
G 50 0.922 1 5.1219 18.441 6 17.560 9 4.78
H 65 0.922 1 4.390 2 18.441 6 18.780 5 1.84
I 80 0.922 1 4.878 0 18.441 6 19.268 3 4.48
J R 0.922 1 6.585 4 18.441 6 19. 7561 7.13
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Table 4 Simulation value of the thickness frequency at the bottom of the measured plate in the H model

AR A B AR e B ALk J5E JEE AR
I A5 AL
T £ S/ AL/ S ME/ M/ BRIE(H/ %
m kHz kHz kHz kHz

H-1 290 0.922 1 6.341 5 18.441 6 — —
H-2 340 0.922 1 4.878 0 18.441 6 — —
H-3 390 0.922 1 4.634 1 18.441 6 19.024 4 3.16
H4 440 0.922 1 4.390 2 18.441 6 19.5122 5.81
H-5 500 0.922 1 4.390 2 18. 441 6 18.048 8 2.13
H-6 560 0.922 1 4.634 1 18.441 6 18.780 5 1.84
H-7 610 0.922 1 4.878 0 18.441 6 19.268 3 4.48
H-8 660 0.922 1 4.146 3 18. 441 6 — —
H-9 710 0.922 1 4.046 3 18.441 6 — —
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