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Fig.1 (a) a photo showing the connection of grouting sleeves; (b) a schematic drawing of the embedded sleeves
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Fig. 2 Schematic illustration of the phased-array ultrasonic method for grouted sleeve inspection
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Fig. 3 Flowchart of the RTM imaging algorithm
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Fig. 4 Numerical models of the grouted sleeve in concrete: (a) three-quarter grouted model;

(b) fully-grouted model; (c¢) non-grouted model
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Fig. 6 Reconstructed images by the TFM algorithm from the synthetic acoustic data:

(a) the three-quarter grouted mode;, (b) the fully-grouted model; (c¢) the non-grouted model
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Fig. 7 Reconstructed images by the proposed RTM algorithm: (a) the three-quarter grouted model;
(b) the fully-grouted model; (¢) the non-grouted mode
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Imaging-based inspection of grouted splice sleeves by
reverse-time migration using an ultrasonic phased array

CHEN Zhijie', LI Zhao*, LIU Yijie!, LIU Hai', QI Yuan'”®
(1. School of Civil Engineering, Guangzhou University, Guangzhou 510006, Guangdong, China; 2. Jinan Rail Transit Group Co. , Ltd. ,
Jinan 250014, Shandong, China; 3. Guangzhou Women and Children’s Medical Center National Children's Medical Center for South

Central Region, Guangzhou 510620, Guangdong, China)

Abstract: Grouted sleeve has become one of the most important methods for connecting the
prefabricated construction (PC) components. The compactness of the grouted sleeves plays a critical
role in the structural safety and earthquake resistance for prefabricated construction. In this paper, an
ultrasonic imaging method is proposed for the inspection of the compactness of grouted splice sleeves
in PC structures by reverse time migration (RTM) using a phased array. Numerical and laboratory
experiments are carried out to assess the feasibility of the proposed method. Numerical results show
that the proposed RTM method can reconstruct images of the buried sleeves with a higher resolution
and a greatly-improved accuracy, compared with the total focusing method (TFM). In the laboratory
experiment, the insufficiently-grouted sleeve has a reflection, which is about 9 dB stronger than the
fully-grouted one. The proposed ultrasonic imaging method has a great potential for inspecting the
grouting quality of splice sleeves in PC constructions in the near future.

Keywords: precast concrete structure; grouted splice sleeve; non-destructive testing (NDT);

ultrasonic imaging; reverse time migration



