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Abstract: In order to better control the mixture gradation

and obtain the best road performance, the fractal

Wik 48
FETIH

2022-01-16

[E % A RFl I 4 % B (51978521, 51778483 )

S—VEH w51 (1991—), 3 WAk, FEAFTE TS [ N8 B TR 1) . E-mail:
EAFIEH : XVBG(1968—) , Lo, B8z, MR, T2t 2 BEW50 Ty Il il i L AR 1)

E-mail: llp@tongji. edu. cn

/% ;J’J‘_,L-IF-

E%Exﬁﬁﬂ& T S A, [V 201804)

characteristics of the gradation of cold-recycled mixtures
(CRM) and the characteristics of reclaimed asphalt pavement
(RAP) false aggregates are studied in this paper, which
involves the selection of six representative gradation curves
within the standard gradation range. Further, the particle size
distribution function is established with the help of the fractal
geometry theory and the fractal dimension of composite
gradation (D), the fractal dimension of coarse aggregate
gradation (D, ), and the fractal dimension of fine aggregate
gradation (D;) are obtained. The correlation between the
fractal dimension and dry splitting strength, freeze-thaw
splitting strength ratio (TSR) , dynamic stability, and
maximum tensile bending strain of the CRM is analyzed.
Subsequently, a road performance prediction model of the
CRM based on the fractal dimension of gradation is
established. Finally, by analyzing the influence of the
variability of the gradation on the performance of the CRM,
the gradation control method of the CRM considering the
influence of false aggregates is proposed. The results indicate
that the particle size distribution and gradation of the CRM
can be quantitatively described by the fractal dimension so
as to reflect the road performance of the CRM. Based on the
performance prediction model of the fractal dimension, the
road performance of the CRM can be well predicted, and the
relative error between the predicted and measured values is
basically within 15 %. When the variance of gradation change
rate before and after extraction (D,) > 85 or gradation change
value before and after extraction (V,) > 3.6, the high-
temperature resistance of the CRM should be improved by
adding a new coarse aggregate or adjusting the gradation

curve closer to the lower limit.

Key words: fractal dimension; false aggregates; cold-

recycled mixture; gradation; prediction model; road
performance
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Fig. 1 Calculation of gradation variation value
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Tab.1 Test results of emulsified asphalt properties
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Fig. 2 Difference analysis of cold recycled mixture gradation before and after extraction
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Tab. 2 Gradation of different cold recycled mixtures
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Tab.3 Regression and correlation coefficient of fractal dimension equation of cold recycled mixture gradation
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Fig. 3 Fitting linear equation with different fractal

dimensions
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Tab. 4 Road performance test results of cold recycled mixture with different fractal dimensions
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Fig. 4 Linear correlation analysis of different fractal dimensions and road performance of cold recycled mixture
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Fig. 5 Validation results of pavement performance prediction equation of cold recycled mixture based on

fractal dimension
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Tab.5 Test results of R, and Dy of different cold recycled mixtures
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Fig. 6 Gradation of different cold recycled mixtures before and after extraction
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Tab. 6 Test results of R, and Dg before and after adjustment of design gradation curve
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Fig. 7 Flowchart for gradation design of emulsified asphalt cold recycled mixture
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