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Influence of RAP on Performance of Cold Recycling
Mixtures with Foamed Asphalt

LI Xiujun, ZHOU Weiwei, LI Mengchen

(School of Environment and Architecture , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: Based on the analysis of RAP properties and the effect of RAP on the mixture, the
influence of aging degree of asphalt, the asphalt content and percent of RAP in cold recycling
mixtures with foamed asphalt on the performance of recycling mixtures was investigated. It is
found that with the same content of foamed asphalt the more aged the waste asphalt, the bigger the
air voids and the worse the ITS and water resistance. But the mixture containing RAP in which the
waste asphalt is aged more seriously owns higher stability at 60°C , which indicates a better high-
temperature performance. In addition,with a fixed content of foamed asphalt,the more the content
of RAP, the bigger the air voids of the mixture,and the worse the high-temperature stability and
water resistance. The results show that it is not good to have RAP as much as possible. In order to
let the tensile properties and water resistance meet the requirements of heavy traffic, the content
of RAP should not exceed 77% . In order to let the stability meet the requirement of heavy traffic,
the content of RAP should not exceed 70% .
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Fig.1 Contrast of core samples of cold recycling

mixtures with foamed asphalt
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Tab.1 General index of recovered bitumen
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Fig.3 Stability of recycling mixtures
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Fig.4 Air voids of recycling mixtures
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Fig.5 Modulus of resilience of recycling mixtures
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Fig.6 Influence of the content of RAP on compaction

0 20 40 60 80 100
RAPBE /%

E7 RAPEEETHRENXER
Fig.7 Relation between the content
of RAP and air voids

—=— TITS —— {ITS

0.50%
0.45
040 ; -

20 40 60 80 100
RAPBE /%

8 RAPB=ES5 ITS X%
Fig.8 Relation between the content of RAP and ITS

100
95 %
90
85
80
BT
70
65
60

TSR /%

0 20 40 60 80 100
RAPB & /%
B9 RAP#BEY5 TSR X%
Fig.9 Relation between the content
of RAP and TSR

20 40 60 80 100
RAPBE /%

10 RAPBESRHREEXZR
Fig.10 Relation between the content
of RAP and stability

a. MPRLIERE MK AR M

WRIGE 7 A L IR T R TR G R =
Bt A B 7 B T RAP B B39 i 3, T
RAP 248 )\ 70 % 25 31 100 % i 3338 g B2 3K =5
BiR5 RAP B B “RIMPIZC AR, i T RAP
hEAT R T RS W E IR A RA S
FEeSEE0E Br AR R AR P RAP B Z IR G

1 TR RAP B BR Y2 B i ] 8~9
A DU HR RSP EAR X B 22 W IR I 7 V8 FHAE IR B RHAY
R B R KR AR H S RAP BB B
LNERR L ENBER W7 )= RAP B4 158 i
i, T ITS K TSR 5 RAP 4 #5222 705 4n
TR~

ITS4, =—0.001 3 + 0.500 4 @V
ITS;.. == 0.002 6x +0.485 8 (2)
TSR =-0.156 42 + 95.692 3

AH: ITSuy N 25 C T BF 25k fiF, MPa; ITS o N
25 CBFZism &, MPa; TSR N B E L, % ; «
FHEIR A B RAP B8, %

PR (1) ~ (3 AT, 4 RAP #£14
100% I}, 25 °C T {5 B 2455 B 4> %] 4 0. 314 9 MPa
#10.225 8 MPa. % B 5 FE Lt fy 80.05% , S#TILA
T R AECAS B IR W ¥ TR AR B T T S i T
ARFFEY(DB33/T 715—2008) (LA T R FRCGAFR ) h
FAEESRABAH LE o 588K SRR 2 &5 LT 3 2 4 i
ANRETH A LA S A B R

IR R AR TR AR 26 C T BB ALR
JE KBk B 5 LU XA 05 A2 v A5 DA S8 s B R L
CHURR ) T BF 2245 B SR A 0. 4 MPa Je 5% B3 9 FE
75 % R A (D A (D), TS RAP 2 5
YRR T7.2% 87.6% » B BUKAE R 77 % .



76 S8 N N S

2013 4 %5 35 %

PRI S AR AR SCHF 7S 48 5 DO FE A T I T
HA AR AR A LB, N 2% R A TR Ak
B G X RAP S KB a4 il il an, 21
A SCRTAFFE TR At s S U0 K 10 75 48 T A TR A
Prho kR SR FR P /2 v 55 DB A8 8 B SR I
RAP B Afgit 77% .
b. X e e PR
A& 10 °] WL, 60 C Fa e B2 Rl E RAP 15 & (1)1
i SRS P A BT R PEAH DG OC R A A
(.
S =-0.080 9x + 10.941 4)
K. S 60 CHasE B2 KN o Sy AR R Aok i
HHZRAP B4, %.
T RAP H S AL IHIT X I E 7R
BT shbEZE HAE 60 CHE T Btk s
thn*4$%ﬂirﬁk1& Hy e BB RAP H i I 75 A
REMAT B B BB A7 k7, 1T I XY 7 A &8 43 K 245 L %’u
RAP 51555 15 B o7 3 >4 B ARy UK 5 75 1 FH i
MR FRAE TR AR i R e 25 1 59 jn,ﬁ\
R E P AR R B TR
BrRHT P A 2R TR BRI TR S 7 o
o TR A RPRE L L B A I R A LR R
IR VR FEA TR AR 60 C AR BE 2 5
SN R BT B R I R 7 Ve F AR TR
HRHRE BEEORIE 5.0 KN ARA K (D) . 115545 H RAP
Bl 73.4% . HEHE DI A AR AR 60 TR
JE TG FE S ACH I R AR BE 2R 4. 0 KN
A, 115575 H RAP $84:0 85.8%.
BRI SRS R IR I T V2 T AR TR SRt
60 C Few I e HAC I A B BRI 1 )2 RAP
ANREHELT 70% 5 Rt & P S5 SC 0 8 B 50K IR
{Aﬁizﬁé #}h RAP HEARER L 85% .

3 & it

AR SCHE T IR AR BRAS[R) L (H 0 8 AR
AN RAP, 4347 T RAPHIH I 5 2 AL AR B2 | 1H i

i RAP 25 55 0PI R W 5 V8 FHAR TR & B HE: RE
M2, EZL5IR AT

a, IR AR — R E & T,
RAP tP[H i 7 & 1080 5, HOR G 25 B 488
R BF SR ERUR AR MM 2Z {2 60 C R € B L Ptk
[ A e A X 45 s RAP HRIH I 7 & il &2, 152k
TR ARl e TR RS T 2%

b, WIKIH R FAER S B RAP B 8=XTR G
BHEREA B, TR — [ MR s JHE T
RAP 125 82 1R G0 25 Bt 58 8y oo YR e
IKER R 2% .

. XA SR F 0 TH 5 75 T8 ARk 2 7 i 2%
B » BFSEA5 H Ry (2006 TR 0 V% 5 AR TR A R s
PERE MK A 1 1 2 A I 8 B BEOR L RAP 25 A
B 80% . IR H R FAER AR 60 TR
JE JE I L EE AW N B 20K RAP 48 i A H
70 % 5 9l /& PP A5 ST TE 23 B EOR L RAP 15 5 N HL
1 85% .

S 30k

1] BOUKA. W IR AR Y 25 1 2 BUML B 52 (D] me 5
FFA K 2#,2005.

[ 2] Superpave Mixture Expert Task Group. Guidelines for
the design of superpave mixtures containing reclaimed
asphalt pavement(RAP) [ S]. Washington D C; Federal
Highway Administration, 1997.

[3] ChenJS,Huang C C, Chu P Y, et al. Engineering
characterization of recycled asphalt concrete and aged
bitumen mixed recycling agent [ J ]. Journal of
Materials Science,2007,42(23) 9867 — 9876.

[ 4] Loizos A, Papavasiliou V, Plati C. Early-life performance
of cold-in-place pavement recycling with foamed asphalt
technique( J |. Transportation Research Record: Journal of
the Transportation Research Board,2007(2005) ;36 — 43.

[5] ZECH @ARWHFR AR AN AFELD]. Fif:
[A] 5% K2, 2008.

(6] HA FULWHFRFAERABHL T2 5 60 F v Rewr
FELD]. Kb W R K. 2007.



