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Application of Multi-dimensional Non-destructive Testing Technology in
Quality Control of SMA Pavement Construction

YU Deli', YANG Gang’, CHEN Bo™*
(1. Guangdong Provincial Highway Construction Co., Ltd., Guangzhou 510600, China; 2. Gezhouba Group Transportation Investment
Co., Ltd., Wuhan 430000, China; 3. School of Civil Engineering and Transportation, Foshan University, Foshan 528225, China; 4.
Guangzhou Xiaoning Road Engineering & Technology Research Office Co., Ltd., Guangzhou 510640, China)

Abstract: To solve the quality fluctuation problem during the construction process of SMA mixture, the multi-
dimensional non-destructive testing technologies such as infrared thermal imaging detection system, three-dimensional
ground-penetrating radar system and nuclear-free density meter are introduced. Taking the Huangmaohai Channel
Project as an example, the application research on key points of quality control is carried out respectively from the
production process, paving, rolling compaction and post-construction inspection links of SMA-13. The results show that
evaluating the accuracy of the measurement system of the mixing plant based on the statistical analysis method of
material data of the mixing plant and using the infrared thermal imaging system to monitor the temperature segregation
in the links of asphalt mixture leaving the factory, transportation and paving can effectively guarantee the stability of the
SMA mixture production process. The variation law of the compaction degree of the mixture in the rolling compaction
process is studied by using a nuclear-free density meter. The effective rolling compaction process combination of SMA-
13 is recommended. This combination can make the compaction quality of the pavement improved by more than 15%.

The influence of the initial compaction degree change of the mixture on the qualified rate of thickness is studied by
using three-dimensional ground-penetrating radar. It is found that when the initial compaction degree of SMA mixture is
above 90%, the pre-compacted mixture is dense and the rolling compaction settlement is consistent, which can achieve
an asphalt layer thickness qualification rate of over 99%.

Keywords: SMA mixture; non-destructive testing technology; production stability; compaction degree; thickness
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