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Abstract

Asphalt mixture recycling technology can realize the efficient recycling of materials in the process
of highway construction, which is the general trend of sustainable development of highway con-
struction. In this paper, the recycled asphalt mixture with 40% old material content is prepared
by using two kinds of regenerants with different viscosity R2 and R3. Through a series of indoor
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tests such as immersion Marshall stability test, rutting test and low-temperature bending test, the
water stability, high and low-temperature stability of the recycled asphalt mixture and the rege-
neration effect of the two regenerants are evaluated. The test results show that both asphalt rege-
nerants can significantly improve the performance indexes of waste asphalt mixture.
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Table 1. Asphalt content of RAP aggregates in various grades

F* 1. B1Y RAP ERMEBEIEHR

W bR 0~5 mm 5~10 mm 10~20 mm
W (%) 6.93 4.38 3.45
FIKE (%) 0.35 0.18 0.11
F WA 2 (glem®) 2.659 2.688 2.718
FTHIXT 2 (glem?) - 2.585 2.648
BRI 2 (glem?®) - 2.524 2.606
I 7K 28.(%) - 2.406 1.548
Table 2. Gradation composition of RAP aggregates in various grades
e 2. BHEENTERRECHR
ffLRE 26,5 19 16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
0~5 100.0 1000  100.0  100.0  100.0 94.8 69.8 52.4 37.3 28.9 215 13.6
5~10 1000 1000  100.0  100.0 96.6 54.0 285 18.8 13.7 11.0 8.9 6.6
10~20  100.0 97.3 91.8 78.7 41.9 24.3 16.6 11.5 7.8 5.8 42 3.0
Table 3. Basic performance index of matrix asphalt
= 3. EFIMEEAR MG
WATTH Wt B LA
EFNFE(25°C) 68.3 0.1 mm
FEJ¥(10°C) 40.1 cm
HEFE(15C) >150 cm
A 48.2 C
135°CHi & 0.450 Pa's
EPE(15C) 1.035 glem®
bay 95 99.6 %
Table 4. Basic performance index of aggregates
2 4. EREARMEEEIRIR
M TH 0~3mm 3~5mm 5~10 mm 10~20 mm
RN 25 (glem®) 2.697 2.714 2.732 2.718
FTARRX %% (g/em?®) - 2.630 2.675 2.689
B AAAE 55 ¥ (g/em?) - 2.581 2.642 2.672
7K .(%) 0.82 1.895 1.248 0.637
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Table 5. Basic performance index of mineral powder

5. WMEVEARIEREIEAR

IR TR H BARZER RIGLER
F M E (glem®) >25 2.775
<0.6 mm 100 100
HLEE V6 % <0.15 mm 90~100 96.7
<0.075 mm 75~100 79.3
A S EIRRZEER F bR

4) FHAFA

BT ABREH L RTIBCR, W SRR E T AR S R T Tk 3
PN =100:10:2. FEHAFIAERE T, AR 2 BRI ke 5 AH-90 JE BT TR &
Yy, @I R P R EL, BC T 5 R AN FEDRG A AR o AR AT A RIS AT ST, B T 2 AR R

el R A CRE B ) R2. R3 AR
22. BEIHERANEEL®T

AR VY WP RN AT O S, HORHS IR 6 2 45 Rk 6 s . AR

TP SRR S R T =M, Wk 7 BR.

Table 6. Screening test results of 40% rap aggregates and mineral powder

5 6. 40% RAP ZHEERAT HRIF S LWER

e S e iIE 2%

I[A#}5-10 100.0 100.0 1000 1000 100.0 999 960 158 1.1 0.6 0.6 0.5 0.4 0.2
[H#}0-5  100.0 100.0 1000 1000 100.0 100.0 1000 985 649 441 286 183 133 29
#rfl 10-20 1000 1000 1000 855 597 337 84 0.0 0.0 0.0 0.0 0.0 0.0 0.0
¥kl 5-10  100.0 100.0 1000 1000 100.0 99.9 960 158 1.1 0.6 0.6 0.5 0.4 0.2
ki35 1000 100.0 1000 1000 1000 1000 100.0 961 17.0 0.2 0.2 0.2 0.1 0.0
#relo-3 1000 1000 1000 1000 1000 100.0 100.0 1000 999 732 503 334 243 132
¥ 100.0 100.0 100.0 1000 1000 100.0 100.0 100.0 1000 1000 998 996 949 706
Table 7. Initial mix proportion of three groups of graded mixture
7. ZHRECE ARG AT
(WA P 1 P 2 i 3
[H K} 5~10 23.0 22.0 20.0
IH¥ 0~5 17.0 18.0 20.0
BORE 10~20 45.0 420 37.0
Bkl 5~10 0.0 0.0 0.0
Wkl 2.36~5 4.0 5.0 3.0
kL 0~2.36 9.0 10.0 17.0
) 2.0 3.0 3.0
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Figure 1. Grading curve of RAP40 composite grading 2
1. RAP40 & R REL 2 HKBCrhZ:
2.3. BEIHBERANBAMRERESZ
F IR b RE AR RIS T VAR ] T ROK S EURARE BT . RO . KR 25 00t 73420
TR GRI KA IERE Sy IRIRAR 2 MEREAT ik ge A 5184 . A AR E 1 SPT k5, XHE GBI
ANVEREHEAT 1 0T
3. ZREIIR
AN RAP 5809 40%. 50 R2. R3 R FR AR FRAE I 5 1R & R HEAT B RV BE ki, AR Gk
PS5k 8 7.

Table 8. Name and number of asphalt mixture

*8 MERANBMEES

s T IRA R TR
RO-0 BRI E IR AR
R40-0 RAP #5504 40%, AN A7 I B AR 75 VR AR
R40-R2 RAP #5824 40%, il R2 FAE A FAE I IR Akt
R40-R3 RAP #5584 40%, i R3 FAE I FAE P B IR Akt
1084 TRTHE
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Figure 2. Marshall test results of water immersion
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Figure 3. Rutting test displacement curves of different recycled
asphalt mixtures
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Figure 4. Dynamic stability results of rutting test
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Table 9. Low temperature performance index of recycled asphalt mixture

# 9. BEFFERARMRIEMREIEHR

P IR AR R iR/ MPa RN A e FhEHE/MPa
R0-0 6.12 3121.16 1589.69
R40-R2 5.68 3015.63 1621.46
R40-R3 5.91 2825.46 1578.6
R40-0 335 2180.62 5895.49

AR 2 B0 75 1% Tt LR AT ), 7 2894 DX I8 T 37 0 2 0 P 75 VR 6 RV 25 L R A8 A B /T 2000
[6], ASCVUFPII IR GRS ERVEER . W% 9 751, RO-0 & HNAF )y 3121.16, R40-0 &4 AR K
2180.62, R40-R2. R40-R3 Z5 i N A5 437 A 3015.63 5 2825.46, 4 B Al FH 93 ot 73 A6 741) i VR A R HAMER S 1
RESS BIEE KRR I EE, 50 R2 FEAEF VAT R A BHMRE ME A S I .

3.4. BISHEERE

JERE SPT 36Xt LA DU A IR AR TR I T, & 2RANRE A R A sh 4 & DAL i 5
K 6 frs.
5w, EARRMREZMGT, SR RA R 200 BEE R 1) T 5 5 S5 w0 Tt

DOI: 10.12677/hjce.2021.1010119 1086 +ARTHE


https://doi.org/10.12677/hjce.2021.1010119

BRI %%

mE, Hi, RO-0 MahEHERIK, R40-0 HH. R40-R2 5 R40-R3 A& L R40-0 KR £, #%
1T RO-0 BhASHLE, XEFNEIREHSERMRMIEN T, ZHIHEBERE, P AT DU 5 1 58 vt
WEBZ I E A . FEIRRHBE N 40%0), 1 ] R2 FAEFIRE SRS B LA R3 A AW H A
TREEIZNASEREAL, (2R8I 2 B R 2R,

DSR SIS RIS, AHAL AR RAEDI ARG - SRR bR . [FIRE, W RA KL SPT 46 i)
AL ARAR, A2 F RPN I T IR A RERY - SRRt i Fa bR o AL AR, U5 B3 75 TR A R AR Rk o 1k
U, ZRNANIIE R HE 2 5= A 3R B A IR AR T [ 7]

P AR A RE A R 5 SR R A H AN FE[8]. tHIE 6 AT, W IR A RHAE AL bE
FRIARZ B3R, RIS F AR . 78 20°C T 35°C 44 1E T, VR A RHRH A #1625 4503 189 T sk /)~
MAE 50°CHE, VRARHHAL A Je 2 B A8 KB K, A B I KA 5 BB AR [ 3t — 25 14 K i

BROO |
® R40-R2
A R40-R3

24000 1 ¥ koo
22000 - v

20000 -
18000 v

£16000{ ¥ i

mﬁl4000-

@512000-

R 10000 -
8000 -
6000 -
4000 -

4«
[ 3
[ ]

LR 3
e

T
10 15 20 25
Y /Hz

(a) 20°C

Sl Ve

[

[ Rro-0
® R40-R
A R40-R3
¥ R40-0

12000+

10000+

it (MPa)
[ele]
[}
()
o
1
4
"e
e

b
5 6000-

4«

A

4000+

.

2000+

T T T . T B T ¥ T
10 15 20 25
A Hz

(b) 35°C

o 4
wn

DOI: 10.12677/hjce.2021.1010119 1087 +ARTHE


https://doi.org/10.12677/hjce.2021.1010119

B RO-0
5000 8 rons
¥ R40-0
'
4000 - =¥
T
= &~
£3000 4 w e
\E./ ' . n
i@ v A B .
520004 ¥ e
] o
1000 4 $n
y
| []
s
0 T T T T T T
0 5 10 15 20 25
A Hz
(c) 50°C

Figure 5. Dynamic modulus of asphalt mixture at different temperatures
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Figure 6. Phase angle of asphalt mixture at different temperatures
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