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Abstract

In the design of recycled asphalt mixture, the key is to accurately grasp the performance of rec-
laimed asphalt pavement (RAP). The mechanism and regularity of aging of old asphalt and down-
grade decay of RAP are deeply analyzed, which has important theoretical and practical signific-
ance. The analysis data show that the gradation of RAP occurs downgrade decay after extraction,
and the larger the particle size, the more obvious the downgrade is; the colloidal structure of old
asphalt in RAP has changed, the stability has weakened, and the performance of asphalt has dete-
riorated. The main manifestations are worse ductility, higher softening point and lower penetra-
tion. The aging state of asphalt has been proved by DSC and IR.
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Table 1. Technical requirements of RAP
= 1 IhESAIREARER

g o 5 FOREER VX REA
By & <3% (B TARERRRIGMAEY (JTGE42)T0305, JHitiainE 60 °C
RAP RAP 21t Sl (A TREERNREG ML) (JTGE42)T0327, Hettkin#EE N 60 °C
WiEHE >3% (AR TR RS R A RIS HFE) (ITI052)Hhz 4
21 (%) >50 (A TREERHRIRAAE) (JTGE42)T0334
PN S
i 60 FE S ‘ o i X )
RAP (13 % ) o (AR LRRWIT LT IR G RHRS IR ) (JTI052)T0726 Rl A7 Ay ISl
WA S
15 €% S
L BRI S
RAP Hi{FH AR FE R 8 (A8 TREWIT LR &R IE AR ) (JTI052)Hhi #2505
) N 15 (A TRRERHAR ML) (TGE42)M
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Table 2. Screening results of 0 - 5 mm RAP
% 2. 0~5 mm #Hf B HBIRF I ER

G P9 R~ (mm) 26.5 19.0 16.0 13.2 9.5 4.75 2.36 1.18 0.6

0.3 0.15 0.075

HhEEHT 100 100 100 100 100 99.2 73.7 46.0 22.7
EliES) 100 100 100 100 100  99.8 83.3 62.7 42.9

PiE & 6.0%, WAL 6.38%
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Figure 1. Gradation comparison of 0 - 5 mm RAP before and after extraction

1. 0~5 mm #4; B $ B RHHR AT E R EC KT L

Table 3. Screening results of 5 - 10 mm RAP
2 3.5~10 mm 1B S RHIF LR

G X R SF (mm) 26.5 19.0 16.0 13.2 9.5 4.75 2.36 1.18 0.6

0.3 0.15 0.075

A HT 100 100 100 100 93.6 325 6.9 2.1 0.9 0.6 0.4 0.1
e = 100 100 100 100 97.3 48.9 25.0 18.0 13.6 10.3 6.4 31
WS RN 4.0%, MAHE N 4.12%
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Figure 2. Gradation comparison of 5 - 10 mm RAP before and after extraction
2.5~10 mm #4iHE St RHB R AT KRBT EL

Table 4. Screening results of 10 - 20 mm RAP
F= 4.10~20 mm 13 E S EIRLF 3 45 R

35 P R~ (mm) 26.5 19.0 16.0 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075

itk izl 100 93.4 79.5 60.7 16.1 1.6 0.3 0.2 0.2 0.2 0.2 0
higiE 100 99.0 92.1 80.9 48.3 24.4 17.5 13.7 10.2 73 4.1 15
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Figure 3. Gradation comparison of 10 - 20 mm RAP before and after extraction
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Figure 4. Fluorescence microscope of RAP before and after acid treatment
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Figure 5. Old asphalt after acid treatment
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Table 5. Asphalt detection index proposed by RAP extraction
7= 5. RAP g tH B A B 1 M HatR

et R 1 P 2 P 3 B 4
EFNBE, dmm 58.8 44 38 20
BAri, °C / 57 59 65
25C #EfE, cm / / / 34.5
60C FiiJ¥, Pas / / / 544
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Figure 6. DSC atlas of RAP asphalt and fresh asphalt samples
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Figure 7. Infrared spectrum comparison of asphalt
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