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Abstract

Existing methods for manually detecting the degree of roadbed compaction are not continuous,
resulting in serious road damage caused by uneven roadbed compaction degree. According to the
correlation between the vibration harmonic signal generated by the action of the roller and the
soil foundation during the roadbed compaction process and the degree of roadbed compaction
degree, the frequency range corresponding to each parameter in the traditional CCV roadbed
compaction mathematical model is studied, and the differences are considered, and the distribu-
tion of the high amplitude corresponding to the frequency of the vibration harmonic signal of the
roller drum under different roadbed types is considered. Therefore, an adaptive subgrade type
CCV correction method is proposed based on the vibration harmonic theory. With the vibration
acceleration sensor and NI board as the hardware acquisition platform, an online subgrade com-
paction detection system is constructed in the virtual instrument LabVIEW. Taking the loess-filled
roadbed in the soil trough laboratory as the experimental object, the CCV correction value of the
roadbed compaction degree under the action of the final pressure was detected, and the roadbed
compactness was evaluated by the ring knife method. The result showed that: In the process of soil
foundation compaction, the vibration signal of the roller was distorted, and the main energy was
concentrated at half frequency, fundamental frequency, 1.5 frequency, 2 frequency and 4 fre-
quency. The 310 times the CCV value corrected by the harmonic component basically corresponds
to the ring knife compaction value. The correlation coefficient of the linear model of compaction
established based on the corrected CCV value and the ring knife compaction value is R? = 0.86,
which meets the requirements of on-site compaction quality evaluation and further verifies the
correctness of the revised CCV evaluation method. The online detection method of subgrade com-
paction based on the harmonic method provides a theoretical basis for the real-time continuous
detection of subgrade compaction during the construction process.
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Figure 1. NI cDAQ-9171 acquisition module
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Figure 2. Harmonic signal extraction flow chart
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Figure 4. Display interface of roadbed compaction detection system based on harmonic method
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