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Evaluation of the Road Performance of Hot Recycled Asphalt Mixtures Using the Grey Target Decision Model
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Abstract: To fully utilize recycled asphalt pavement materials, the influence of RAP content on the road performance of factory
mixed hot recycled asphalt mixture was analyzed through high — temperature rutting, small beam bending, immersion Marshall
test, and freeze — thaw splitting test methods; Determine the optimal ratio scheme for RAP dosage through the grey target
decision model. The results showed that as the RAP content increased, the high — temperature stability of the factory mixed hot
recycled asphalt mixture gradually improved, while the water stability and low — temperature crack resistance gradually
decreased; And the evaluation indicators for high temperature stability, low temperature crack resistance, and water stability
change faster within the RAP content range of 30% to 40% ; The rejuvenator improves the low — temperature crack resistance

and water stability of the factory mixed hot recycled asphalt mixture; Based on the grey target decision model, the asphalt
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mixture with 40% RAP content and the addition of rejuvenator was ultimately determined as the optimal solution.
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6. MPEMIBE R 8% I, FAEWEE AR, T,
BRAL I ZE G AR 2 JTG F40—2004 (/N B& W 5 14 Thi

®1 FAEREAER

Table 1 Technical indicators for new coarse aggregate

- R N Wi
4.75~ <9.5 mm 9.5~ <19 mm
A X} 2 2.73 2.72 =2.45
ERBUX % 2.67 2.68
WK%/ % 0.72 0. 65 <3.00
B RIURL B 1/ % 2.2 3.1 <15.0
<0.075 mm/% 0.5 0.3
SRR AR % 23 <30
ArRHERAE % 21 <26
55 R 2 5 =4 %




2 4 SRS . AR SRS PEREPE O 133

®2 SRR it THARBIEY ' BRI HOR ESR, T LA E
Table 2 Technical indicators of new fine aggregate
Ty —
e WA e TR Sk qEif s A s
R Cwm m /(e OREREA /% L2 B bt A ik
g 2.73 62. 00 0. 80 38.00 3.50 HAE JTG FA0—2004 (2 % 10 77 3% T it 142 AR AR
ML =250  =60.00  <2.50 >30.00  =>12.00 WY WaE AC—20 YR BC G, i H AR S RAP #t
£3 ERGAER BHMARfS 1 5 20 245 R AT SR ERBC & i, I RAP
Tabl A i 1
e e PORHB LA IR 20% | 30% | 40% 1 S0% , JOR%
. J % . . .
Un&J?L/mm 9.5~ <19 mm 4.75~ <9.5 mm <4.75 mm *)I'ﬁﬁiﬁgalﬂﬂgﬁ}‘%ﬁ ’ ﬁmﬁ@ﬂ%% 7 ?“1““ %Eﬁ
2.5 100 100 100 B A D TR AR TR B, A 85 AT
, 5.9 0 0 Rk AR L 9
16 59.7 100 100
42 2.0 100 100 FRAE JTG E20—2011 (A TREWH M IEIRA
9.5 3.7 91.9 100 7I°Jrlitg/\ﬂ.ﬁi>> ) %Ju(@gik '{%‘ 4 ' RAP %EE/J‘ “ﬁ
4.75 0.3 0.4 99.4 AW E TR G RHE R 23 BRI, IR A AR
2.30 0.3 0.4 W2 G R | FK TR R 2
1. 18 0.3 0.4 47.9 — 4
o s o s B, W AH G B H Pt Rede bR, 256 0 tr, 15
0.3 0.3 0.4 181 J R AE D R G R R RAP B TR
0.15 0.3 0.4 13.9 ®7T ENEGRAR
Table 7 Composite gradation of aggregate
F4 RAP BEFEIGHER RAP i
Table 4 RAP material grading screening results FEfL/mm  XFREH 20% 0% 40% 50%
3L/ mm s ﬁ%é}i@ﬁ%%9 T, 26.5 100 100 100 100 100
. 1(‘) mn : Nl — mn 19 95.3 95.6 95.8 96.4 96.8
?.95 IOg. g 130- 0 16 85.5 85.4 85.4 86. 1 85.2
16 100.0 8.0 13.2 72.1 72.4 72.6 74. 4 73.7
13.2 100.0 91.9 9.5 56.7 57.0 57.2 59.8 58.5
9.5 100.0 63.3 4.75 39.8 39.8 40.3 40.3 39.9
4.75 81.4 34.3 2.36 30.7 29.2 29.1 28.1 28.1
2.36 53.5 20. 8 1.18 19. 1 17.9 18.0 17.7 17.8
1.18 27.6 11.2 0.6 13.6 12.6 12.9 12.9 13.0
0.6 18.0 7.7 0.3 9.4 8.5 8.9 9.1 9.3
0.3 7.7 3.3 0.15 8.0 7.2 7.6 7.9 8. 1
0-15 4.9 1.9 0.075 6.4 5.7 6.0 6.2 6.4
0. 075 0.1 0.1
N _ *8 BAETSREREHISRAE
RS TOHRRIGE B Table 8 Recycled asphalt mixture asphalt dosage / %
Table 5 70 # Technical indicators of matrix aspha
RAP 4t B E BUHE AR
AR (25 C) HE WAL 60 C3h % 400 4.00
/0.1 mm (15°C) /cem /C / (Pa-s) ' '
20" 2.90 4. 10
70.0 150.0 47.0 174.0 20+ 270 4.00
*6 BLERERAIER 30" 2. 40 4.20
Table 6 Technical indicators of recycled asphalt 30+ 2.10 4.00
PR A (25°C, 100 g, B FEHE (5 em - min”!, 40° 2.10 4.40
BR/ % 5s) / (0.1 mm) /°C 15 °C) /em 40+ 1.50 4.00
6 59 52.8 49.5 50 2.00 4.60
8 65 48.1 150.0 50+ 120 4.00

10 75 47.9 150.0 T o« RREARBEAEN, + REBIMEAEF,
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Table 9 Technical indicators of asphalt mixture

RAP# Mt BABU LBR FRIEE Widil Rl R
% /% WEE /% F/% FEE/% /KN /(0.1 mm)

4.2 2.46 5.2 14.0 63.1 11.24 3.56

20" 4.3 2.43 4.6 13.5 66. 4 13.88 3.43

20 4.2 2.44 4.2 12.9 67.9 15.54 3.38

30" 4.5 2.43 4.3 13.4 68.2 14.22 3.28

30 4.2 2.45 3.6 12.7 72.1 13.37 2.88

40 4.6 2.44 4.3 14.0 69.3 14. 44 2.89
40 * 4.2 2.45 3.4 12.8 73.7 14. 68 2.89
50" 4.8 2.44 3.4 13.5 74.4 14. 84 3.12

50 42 246 3.1 126 749 1400 275
e RERBIAN; + B IR
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Fig. 1 Dynamic stability
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Fig.2 Rut depth
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Fig.3 Low temperature crack resistance
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Fig. 5 Freeze — thaw splitting
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#10 A[E RAP BEXRMEERBELRITE
Table 10 Statistical table of performance data
for different RAP dosages

RAP $543 DS FRORE BHINE SR DRRE RREE SRR
/% / (¥K/mm) /mm /ne /MPa /MPa 5/ % L/ %
20" 2217 2.90 2139 2652 6.19 91 80.1
30* 2434 2.66 2103 2 833 6.58 89 78.6
40" 2 865 2.33 1957 3074 7.01 86 74.5
50 * 3032 2.23 1922 3137 7.32 83 3.7
20* 2114 2.98 2541 2472 5.72 93 85.9
30* 2261 2.88 2452 2517 5.98 90 83.6
40 * 2683 2.65 2404 2621 6.19 88 80.4
50 * 2845 2.63 2375 2661 6.51 86 79.7

e =« URRBHAER; + RFBAER.

x11 BEGRKRBEIRVEZNLE

Table 11 Change values of grey effect measurement for each indicator

RAP#HE DS TR BHRE/ SRR DR SRR AR

11 RAP Bk, #33IRIT F2458 .

(1) B RAP BAIEKR, | LD IR
EORRS RS B W K, AR IR R A KRR 1k
BHFEA

(2) METHERME, AR RS
RAP B4 1E 30% ~ 40% JE [, ShfaE . & Hi
AR Bk ARG E RE AP R

(3) BRRA RIS T80 H W 7 1] R A R
YRR, ATRUA SR ) F G A U 35 3R AR A9 1
PURMERE . AKAEVERE, /MR EREAR R AR EPERE

(4) TR, S8 AFEN )G RAP

/% / (K/mm) /mm ne /MPa /MPa  FE/% Lo/ %
20" -0.71 -0.57  -0.31  0.24 0.28 0.47 0.09
30" -0.20 -0.01  -0.43 -0.22 -0.16 0.18 -0.16
40" 0.65 0.78 -0.89 -0.8 -0.65 -0.39 -0.80
50 * 1.00 1.00 -1.00 -1.00 -1.00 -1.00 -0.92
20* -0.93 -0.75  0.97 0.70 0. 81 0.86 1.00
30* -0.62 -0.52  0.69 0.59 0.52 0.34 0.63
40 0.27 0.01 0.53 0.32 0.28 0.01 0.13
50 * 0.10 0.07 0. 44 0.22 -0.08 -0.47 0.02
®12 7F[F RAPBEROEITHER

Table 12 Calculation results of target distance
for different RAP dosages

RAP 4/ % SD
20" 1.103 5
30" 1.078 2
40 * 1.358 7
50" 1. 566 1
20" 0.983 5
30* 0.888 5
40* 0.717 8
50°* 0.904 1

H1Ze 12 FTLAE L, A RAP 2R RO
KNHERF M SDgy. > SDyy. > SDyy. > SDyy. > SDyys >
SDgy. >SDy. >SDy,., SD, . #CFEE/N, SDy,. FIHE
OB Ko MR R TR SR G AT, B AR S
RAP 218 40% I, | HE B A2 U 75 30 A 45 T
PP PERE IR B Hr de It o PRt M35 5 ) T M B £ 52
FIE, WA RAP B0 40% (175 5 0 5L bn
VWS 38

4 it

RGARVT T RAP B0 T A W IR R
HEAYERE M RE M ol AR E I DR
FOKFREMEM ERA NN, I3 T KRB iE,

BN 40% I, T PRI A P T TR A 25 i
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