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Optimal Design and Engineering Practice for Plant-Mixing Hot Recycled Asphalt

Mixture Based on Performance Control
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Jiangsu 211100, China; 3. College of Civil Engineering, Nanjing Forestry University, Nanjing, Jiangsu 210037, China)

Abstract: To address the difficulty of balancing high-and low-temperature performance in hot recycled asphalt
mixture design and the performance imbalance revealed during long-term service, wheel tracking test, repeated
creep loading test, multiple-sequence repeated load test (MSRL), bending beam test, and semi-circular bending
test were conducted under different recycled material content and asphalt content conditions. A performance-
controlled mix design method was established for plant-mixed hot recycled asphalt mixture (PHM) and verified
through engineering trials. The results show that under recycled asphalt pavement (RAP) contents of 25% and
30%, the optimal asphalt content can be determined using flow number (F,), composite creep strain rate (Recsg),
and fracture energy (Gy) to evaluate high- and low-temperature performance. Based on these indicators, an
optimized design method for the optimal asphalt content of PHM is proposed through the balance of high-and
low-temperature performance. The mixtures designed using this optimal method exhibit superior high- and low-
temperature performance, with volume indicators meeting specification requirements. Engineering practice
further demonstrates that the mixture quality satisfies the control requirements for the middle layer of
expressways, thereby validating the rationality and feasibility of the proposed design method.
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Table 1 Screening results of RAP
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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
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Table 2 Basic properties of recycled asphalt with different

rejuvenator content

T 25 CH A B/ 5CHEEE/  Bfbai/
(0.1 mm) cm ‘C
RAB 25 8 65
3%RAB 36 15 62
4%RAB 39 18 61
5%RAB 44 22 58
6% RAB 48 27 55
SBS Mk I 58 33 78
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Grading curves of recycled asphalt mixtures

with different RAP content
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Table 3 Performance control criteria for the high- and low-temperature properties of

Sup-20 plant-mixed hot recycled asphalt mixtures

LERTIR LAY e/ HAWAERE AR/ 25 iy R 25 / Wiz ng/ .
34 (W +mm™) Recsk " 10°° (Jem™?) S
A <0.8 =2 000 =5 000 —
B =2 800 [0.8,10) [1600,2 000) =2 500 [3500,5000) &L FAc
C =10 [1200,1 600) [2 800,3 500) rh A2




% 54

KRR, F R Thais o HARLEDARGAKNZT S LK 161

i UTMIR S LR A & L Y)fe, 76 60 ‘CHEE IR T
24 000 WK T AR S ph A A v A I S I B
PR AR R, A 3R . AT R A 31
ASFEF, H A ET 1000 ¥k 12k, B f5 R 100 W2k
N IAFEE R 6 A AR i RS X5
ARAT B4 U A AR T B0 8 1 U Uk A AT A v kL AR
) - Vi A O AR 2R P B A A 2R A A
IR AL AE FE o Reesy 9% P AR 5 1M BB 04 428 1 48 5
W (D s

(:(rSRZZIPI’er(O'I) (1)

K Rees W E GG AR R o 4 ,sz‘jgﬁ i 9% fh TR
e 0 r s LB, 3 e G s e (o)) AR § G A R
PADS AP /NS

2 ZFIIETHHIKEIEE
Figure 2 MSRL test process
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Figure 3 Loading scheme for MSRL test
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Figure 5 Flow number test results
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Table 4 R s of different recycled asphalt mixtures

RAP# /% Wie A/ % Reesk
4.0 0.235

25 4.3 0.135

4.6 0.345

4.0 0.319

30 4.3 0.263
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Figure 7 Low-temperature beam bending test results
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Figure 9 Relationship between high- and low-temperature

performance control indexes under 25% RAP content
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Table 5 Volumetric test results of recycled asphalt mixture

g U R/ R/ Red L DR
% %% % S/ Y0
4.2 13.04 4.66 64.51 1.09 84.8
25%RAP
4.3 13.01 4.42 66.00 1.07 85.2
4.2  13.16 4.78 63.94 1.12 84.1
30%RAP
4.3 13.23 4.52 65.81 1.10 84.5

3.50~  60.00~ 0.60~
=13.00 <89.0
5.50 70.00 1.20
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Table 6 Performance test results of recycled asphalt

mixture
i H Wis &/ % F,/ik Recsk G/(J+m?)

4.2 3489 0.142 13 097
25%RAP

4.3 3423 0.135 12 978

4.2 3923 0.274 12187
30% RAP

4.3 3833 0.263 11 995
BT bR >=2000  <<0.800 =5 000
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(3.7%~5.7%) , B B IR F2 & £ 4 11.41~13.22 kN
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il e o HLnT 5

3 4%
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MRS RO IriE . R .
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