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Abstract: Relying on Fuji Highway, a system dynamics model of vibration wheel of vibratory roller-com-
pressed materials was established on the basis of mass-spring-damping coupling model, and the real-time
analysis and detection system of vibration compaction of asphalt mixture was developed. Based on the field
measurement of temperature distribution of asphalt mixture during paving and rolling process, the rela-
tional model of compactness-vibration acceleration-temperature of AC-20, AC-25 and ATB-25 asphalt mix-
ture was established. The results show that the vertical acceleration of vibration wheel of vibratory roller
is proportional to the stiffness of the compressed asphalt material and inversely proportional to the damp-
ing. The compactness of asphalt mixtures shows quite good linear relationship with vibration acceleration
virtual value. The correlation coefficient square of the compactness-vibration acceleration-temperature rela-
tional model of AC-25 is 0. 99, and the difference between the calculated value and the measured value of
compactness is —3.0%—1.4%.
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Fig.4 Structural framework of real-time vibration compaction analysis and detection system
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Table 1 Parameters of DH-186 acceleration sensor
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Table 2 Analysis of vibration acceleration data of different periods

Cycle Mean value/ Deviation/ Coefficient of Cycle Mean value/ Deviation/ Coefficient of
number (m =+ s™") (m*s™*) variation/ % number (m=+s™") (m=*s™") variation/ %
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15 40. 76 0. 698 1.712 22 41. 37 0.679 1. 641

16 42. 41 0.703 1. 658
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Fig.5 Vibration acceleration discreteness processing
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Fig. 6 Fitting curve between compactness and vibration acceleration
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Fig. 7 Cooling curves of asphalt mixture
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