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Mix Design and Performance Verification of Modified Recycled Asphalt Mixture
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Abstract: Due to the difference of service thickness and time of waste asphalt mixture, the property usually
changes a lot in space and time. This could make the mix design of asphalt mixture containing recycled
asphalt pavement ( RAP) more complicated. The evaluation method and criterion for waste asphalt mixture is
the foundation of regeneration, and the performance of recycled asphalt mixture is the key to the success of
judging regeneration technology, the reasonable design method is the key to improve the road performance of
recycled asphalt mixture, and the evaluation method of road performance and the mix design directly affect
the regeneration effect and its popularization and application. In view of these, first, the general design
principle of modified recycled asphalt mixture is analyzed, the basic properties of raw materials are tested,
and several RAP contents are selected for mix design. Then, the modified combined vehicle rutting test is
conducted to evaluate the high-temperature performance of the modified recycled asphalt mixture. At last, the
performance of the modified recycled asphalt mixture is evaluated comprehensively through the experimental
verification of its moisture sensitivity and low temperature performance. The result shows that (1) with the

increase of RAP content, both monolayer rutting test and modified combined rutting test show increasing of
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dynamic stability, indicating that high-temperature deformation resistance of the modified recycled asphalt

mixture is improved; (2) meanwhile, its freeze-thaw splitting strength ratio is reduced, which demonstrates

that the moisture sensitivity will be degraded by the RAP; (3) the modified recycled asphalt mixtures with

both 20% and 25% RAP have good low-temperature resistance performance, and that of the mixtures with

20% RAP is better; (4) the recycling agent can significantly improve the moisture sensitivity of the modified

recycled asphalt mixture.

Key words: road engineering; mix design; combined rutting test; modified recycled asphalt mixture; high-

temperature rutting resistance; low-temperature deformation resistance; moisture sensitivity

0 31§
TR B AR SR A 90% UL E oS i, ©
TERRABE AR Pl 2 fip 8. R SF 2 HARH, TERERZ

AIRAL, MIBEl—E R, el R TSR,
K R 2y S BU M, AR A K
MR TR AR, AR X SE R R B, A
IRBRGEIE, i HLd s A IR s e Wi R
BHOFAEMIA R T8 TR, WAREIR, R
BE, HAWENETHESE . dasasmersetes
FURI, D oo 2R R 5 5 3 B 4s T 134
PR AR TR EAE B e AR,
PR AR R A O R T B — B AR D7 e T B
s, o BT R A R R B, AR
ASIE T AU R, AT A WA, P
FUB AL AR DT IR GOk WX AR A
FETEREA AR B [, B HoA bR
JrtE AT PR AT Gl AR A AR R, O A
VIR B T | F 0 7 TR A b 2 B R o
PRIAI R GBI J7 3k 5 AR o2 P A 1) 5
fill, A AR TR A T8 5 T LSS0 2 THVRE f 48 I LE
i, SR PR R AR e PR
R A R A P B P A R ) 5
(CHE, T BEAY BT T7 ik 9 i E 2 4 s AR U
AR HIVERE A OCHE, B AR RE B0 J5 i DA &
P O A BT T4 52 R B 2R SO B A v
FERAONE T 2R ARUE AR RIOCR | 48 W PR ORI
ARaRtE, [, M E &R R S
R AR ERE TR R SR
MFRRENBETE T HED R GRS it
MR, KB DI T IR G R BC G H Bt )
DA VR4 00 75 1R 5 BB B A — R 1 22 5t
HEHAERTTIRA P Z SR HAE - ENEEZ N,
FEAE DT IR AR EERE S IT LA I BR T i
S5 N 0 7 0 TR A MR A B 7 TR A R

it #E V. AEAETTE RSB RE S T,
K BUIRPE AR W0 T IR A B 05 M RE AR AN S B
PRk, EULR TR IR AR, JUH
SEAE R ML AR ACE T, il A U 75 R AR % 05 R
FHUECT R BB FT A IR AR 1.5 A5 3BTk %%
NSRG4 500 R R P A 90 TR 5 1 Tt
ANEREAT TRFEE, S BUE 3012 A T P A 10 7 TR
R 58 B LR AR B, 1 2 A ) il
PEFEA 0T 1R GORE A L LU ME 2 A IRPE
ADTHE RSB A T AR ET RS
BT T R R IR T R AR T
T PERE AR 5T AR RE O T S AR D IR AR
EGOR 5 VR REAR T AP FHAE D IR G R, KARE
PERE PR LA D 7 R A R A R — 8, Cao
SFNE S R B RS TR A U R A R
TR AT T 9 57 J1 2805k, WSS K BRIl 7 10 7 g ¢
JRCARE AT AR G M K s P o o o 2k i 0 45 2R SC 1K 2 5
PREGIHPERE " o Xiao S5 ABFSY T ARIEAD R s A
XA R S RHERE R R, e AR B mT LA 4
RIS A O RE OB R R A2 4
AT LA B sk 0 7 IR S R 55 A A . FRG
Il ARG T2 0 7 TR RIS & LU BT A0 R 56
ABIF T TR o I X B S 35 R 0T, M T e 1k
3 FPEA 5 Tk — e

STULEEE, ABESEE ST TSR D
RARHLERBOT I, SREHESE TR IR IRA R
BORras s SEA R IEANERE, ST it — it T
THAHORE, e R A I 7 R AR AR
TETE . RIS E PERUK A E PEREAT TIXBR gL o
1 R #ERR
1.1 EiHERERBIER

X IS TR A B TR, b, [l
TR AR TH W & A AR R A B vk S,
IHIIT &t 4.95% , ARIRE RN 1 .



12 4

PR, & B AENH RGOS ot s gL 9

®1 ORHBEREHFHIESERENKE

Tab.1 Asphalt content in recycled asphalt mixture and aggregate gradation

L/ mm 16 13.2 9.5 4.75

2.36 1.18

0.6 0.3 0.15 0.075

it #/ % 100 98.3 87.2 57.2

36.3

26.3 19.9 12.5 9.3 6.7
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Tab.2 Three indexes of old asphalt in recycled asphalt

mixture before and after recycling
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A 25 °C)/(0.1 mm) °

Ak TR&B/C 59.6 T 0606 (1) H%EH
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o 70 T0604 - \, 2 ;
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Tab.3 Test result of basic performance of coarse aggregate
RIS ‘
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Tab. 4 Test result of performance of machine-made sand
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Tab. 6 Test result of performance of SBS modified asphalt

i H HARZER LR ek
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Tab.7 Marshall test result of modified recycled
asphalt mixture
st BIAH
R e LB VMA/ VEA/ BaERE/ il

Xt A%
B/% /% j‘t‘*ﬁ i A R/% % % kN (0.1 mm)

WE W
20 4.3 2.588 2.487 3.90 14.0 72.1 13.33 37
25 4.2 2,593 2.488 4.05 13.9 70.8 I1L.11 36

25 (A
4.4 2.585 2.479 4.10 14.4 71.4 13.00 38

PEAEFD)

30 4.3 2.589 2.488 3.90 14.0 72.0 11.07 37
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Tab.8 Rutting test result of modified recycled asphalt mixture
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Tab. 9 Rutting test result of modified recycled asphalt

mixture at different temperatures ( single layer)

AT kg5 H 20% 25%
60 C, HRERE/ (K - mm ™) 8 400 9 580
0.7 MPa  ZEBVFE/mm 1. 86 1.78
70 C, B/ (K - mm™") 6718 6 940
1.0 MPa  ZER{VFF/mm 2.85 2.49
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Tab. 10 Rutting test result of modified recycled asphalt

mixture at 70 °C ( combination)
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Tab. 11 Low temperature bending test result of

modified recycled asphalt mixture

K563 H 20% 25%
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Wi TR Ak (TG TEL 25"l 0 BRI 745 /22 HE 209% RAP &7
ML, BLHMRIR DT 2 AR 25 . X F A5 B
BEHLI 20% F125% Wi~ RAP B8 F A TEIR S
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Tab. 12 Water damage resistance test result of

recycled asphalt mixture

RAP 4
K535 H 25% (A .
20% siFR 25% 0% ER ik
i JnFEA)
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