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Application of the ultrasonic method to monitoring the whole process of treating
super-long broken piles
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(1. Changsha University of Science & Technology, Changsha 410076, China; 2. Guangdong Provincial Changda Highway Engineering Co.,

Ltd., Guangzhou 511431, China)

Abstract: A technology for the treatment of super-long broken piles and the acoustic principle of ultrasonic method applied to
detect the quality of concrete of piles were introduced. The special curve of sonic speed-strength was derived by regression
analysis for the adiudgement of concrete strength. The ultrasonic method was emploved to monitor the auality during the whole
process of treatment of super-long broken piles: determination of the precise location and position before casting; detection and
assessment of treatment effects after casting and pointing out the necessity and position of supplementary casting; redetection
and reassessment of the effects of supplementary casting. The casting effects and the successful treatment of the pile are
ensured through the proposed method.
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Fig. 2 CT detection
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Fig. 3 Arrangement of holes and jet grouting piles
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Table 1 Experimental results

PIENA E /mm W

Imin 2min 3min /(g * cm®)
K 1.0 1.5 2.0 1.0
izt - 9e 3 1.0 2.0 3.0 1.20
K 1.0 2.0 3.5 1.29
Wk 1.0 2.5 4.0 1.15
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Fig. 5 Arrangement of detector tubes and holes
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Fig. 10 Regression curve of sonic speed-strength
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Table 2 Distances and modified coefficients

WL 25 /om 100 150 200 300
BIE R 1.015 1.020 1.023 1.027

b n [, A A BB R 4.195
km/s, & 1EJG AN 4.286 km/s, fRYE - v KR
2, HEST R O 43.9 MPa, SRR (K50 )5 O 42.6
MPa, 774 3.05%.
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