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Abstract: To realize the accurate estimation of the asphalt pavement density , the dielectric property test and
density prediction model comparison of the asphalt mixture were carried out. Four density prediction models
( CRIM model , Rayleigh model , Béttcher model and ALL model ) of the asphalt mixture were derived from
the electromagnetic mixing theory of the multiphase composite materials. The relative permittivity values of
the asphalt mixture specimens prepared by superpave gyratory compactor and its components were measured
by Percometer dielectric constant detector. Considering the gradation type and void ratio of the asphalt
mixture , the errors between the density values estimated by different models and measured by surface dry
method were thoroughly analysed. Finally , the density prediction accuracies of the optimal models were
verified by the Ground Penetrating Radar detection and core data of the on-site AC-20 asphalt pavement. The

results demonstrate that the consistency of asphalt pavement relative permittivity measurement between
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Percometer and Ground Penetrating Radar can be obtained. The accuracy of asphalt mixture density prediction

model is affected by gradation type and void ratio. Rayleigh model and ALL model are more suitable for the

density prediction of asphalt mixture than CRIM model and Béttcher model. ALL model has the highest

precision.

Key words: asphalt mixture; electromagnetic mixing theory; density prediction model; relative permittivity
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Table 1 Measured parameter values of different types of
asphalt mixtures

Mixture € € P/% 7 Vse 7t

AC-13 7.7 2.7 4.5 1.011 2.755 2.557

AC-20 7.7 2.7 4.1 1.011 2.751 2.569

AC-25 7.7 2.7 3.8 1.011 2.746 2. 580
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Fig. 3 Relationship between predicted density relative errors and void ratios of different asphalt mixtures
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Table 2 Thickness and relative permittivity measured values of 5 cores in asphalt lower layer

Core specimen No. h/cm At/ns eac from GPR €ac from Percometer Relative error/ %

1 5.7 0.919 61 5. 857 5.8 1.0

2 6.0 0.939 26 5.514 5.6 1.5

3 5.2 0. 858 04 6.126 6.1 0.4

4 5.3 0.878 23 6.178 6.1 1.3

5 5.5 0.901 42 6. 044 6.0 0.7
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Fig.5 Relationship between relative permittivity

derived from Percometer and GPR
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Table 3 Measured parameter values for asphalt mixture of
lower layer

Mixture €, € P,/% 7 Vse 7

AC-20 7.5 2.8 4.3 1.018 2.686 2.509

®4 HETHESHNINFEEMEUBRMGEE
Table 4 Measured y, and predicted v, of cores in asphalt lower layer
Rayleigh model ALL model
Core specimen No. Measured y; V./%
Predicted y, Relative error/ % Predicted y; Relative error/ %
1 2.351 6.3 2.266 3.6 2.275 3.2
2 2.320 7.5 2.210 4.7 2.232 3.8
3 2.378 5.2 2. 345 1.4 2.343 1.5
4 2.383 5.0 2.345 1.6 2.343 1.7
5 2.373 5.4 2.319 2.3 2.320 2.2
PPN LI B 5 GPR K U 25 5219 X 1525 B3 1,594,
Zm Tk

(1)Percometer 47 HiL & B AT DUPRGE | B 22 0 2
Wids RN T TR A R AR X w8, F B

JIEBH T Percometer 4\ B, H B0 AR 1 A9 250k
I, Percometer 41 B, B0 BEAS S5CTH 9 3 3% 4 6k AR X6
S HLH A I8 BOME RO BE AL , £ 0 25 SR po AR
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