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Rheological Properties of Evotherm Warm
Mix Recycled Asphalt Binders

Shang Hailong
(Inner Mongolia communication Design & Research Institute Co., Ltd., Hohhot 010010, China)

Abstract;: In order to investigate the effect of recycled asphalt content on the rheological properties of warm-mix
asphalt, the warm —mix recycled asphalt was prepared by adding 0%, 10%, 20%, 30%, 40%, and 50%
recycled asphalt to Evotherm warm—mix asphalt. The rheological properties of warm mix and hot mix recycled
asphalt were studied by viscosity test, temperature sweep test and bending beam test, and then the pavement
performance of warm mix recycled mixture was verified. The results show that the rheological property of
Evotherm warm mix asphalt is better than that of hot mix recycled asphalt. With the increase of recycled asphalt
binder, the viscosity value, rutting factor, failure temperature and creep stiffness S value of warm mix recycled
asphalt increased gradually, while the creep rate m decreased gradually, indicating the high temperature
performance of Evotherm warm mix recycled asphalt becomes better, but its workability and low temperature
crack resistance becomes worse. In addition, the warm mix recycled asphalt mixture with 40% RAP material has
excellent road performance. It is suggested that the content of recycled asphalt binder is 40%.
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A T RECHE RSB AT A6 PR A A5 5 DR R R4 U R RO AU AR A S R R I b SR
BT AT, W I v AR 4 g R T A R R B R AR AR, S B T RATE BRI A R TR
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1.1 KRN ES
MR EE R Evotherm YRR HE , Bt A EE BT 0 70 S8 &AM, HYERE B R 8 An a3k 1 fr
INCE SRR BT T TSI 10% IR o5 5 T AL R S BT Y E ) Y9 Evotherm 3 41577 i 2% i 4
Wi AR, BT B THRE A JE 23 - T2 B R )
A1 RIERMBFAAER

rer=| BARER AL,
%+ A (25 °C,100 g,5 5)/0.1 mm 60~ 80 69.4
FERE (15 °C,5 em/min)/em =100 134
b/ C =46 47.6
N (IFA)/C =230 255
R % <3 1.81
HRE(15°C)/ (g/em?) SE R SR 1.032
IR (= 2I%) /% =99.5 99.9

e N AL IR 163 °C,75 min

F g/ % <0.8 0.4
AR/ % =58 72
FERF(15 °C)/cm =15 31

FERTBEQPELIEA TR A5 2 PI8, 10 )5 AT DUE SO0 R BOR 07 A5 S E A TUTTE , foeJa R e A% 2%
S Xt W HEAT I, BT A i el 7 25 5 R PR BE RS AR N3k 2 .
1.2 EHBEIEHE

R I AT 2 A (S 7 45 AR FE 70 538 A1 A 7 20 B B 130 A 150 °C, #5 AR EE B 0%
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10% ,20% ,30% ,40% ,50% ( [P e o b ) B R I 45 & B IR A L 20 PE S 20 i PR
140 °C, Fii 13 =4 3 000 r/min, FiH1EF ] 45 min.
%2 DRI EE AT

i H 45 R BE LR
£FAJE(25 C) /0.1 mm 49 60~ 80
(15 °C)/em 13.1 =100
Ak A/ C 50.7 =46
(15 C)/(g/em’) 1.031 ERYIIGE S
60°C 3l J1 K BE/ Pa.s 324 =180
BRI (=8I /% 99.5 =99.5

1.3 KEHE

R R 2R — AR T A AR, TR 8 W T 5 A T TR A B 1 R e A U BIF Y SR
Brookfield i3 -, ‘& ELAG BAE I (0 | R BIURE 5  T BUVE I B0 R 250, 7T L8 A e 2 e [ s 01 55 445 45 R HB
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T 58~82 C I (IR (T) %17 (9 A 50 1 (G /sind) B ME, < A5 31 42 35 D9 7 X 018 (log (G /
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TEAT 5 SHRP Y7545 4 R HLTE L2 SR I 25 T 2 A8 0 B0 S AT 00 75 405 2 RO IR P B L S0 45 by
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22 BEAMRE
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5 5 A R ZE O T 5 R B 06 R BT 2~ 1 3 % , 1 745 i L (A 4 .




5 11 1¥) ¥ Jg. - Evotherm i P¥ FRA Y 77 L 2L F51E 59

B2 BHEFEDFFRAT B3 AHBEDEFEHRAT

B4 FBABHFHFRBEM

I 2 AP 3 el ol LA (eI 5 45 AR5 b [l s 3 A [ B, A P 0 0 4k
/N Ui R PR AE U B S iR e Re I FHRPE A DS AR — U S 8 A BB E T, 3
P A 0P A V7 A 2 DR 3 B 2 L B P T AT 5 24 T AN AR B Bt IRl 5 45 5 R HB R
I, AP PR T A W T R R T B 2 R R, U RSO 7 4 A R R I RS B e iR R A A
AU 1 TR PR RE .
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R PERE.
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DA R DS T 45 A RHEB T IR R A i R4 T BBR A, JREUAE-12, - 18 C kAR
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SIMTIELS T 6 B Sl PE A D A SR AR SN BE S (BN T G AR BRI AR U T RO
REDL TR P AE . Evotherm R A AN 2 17 P AR U AOMIRIRLE RE. 7 il B2 AN IS I, Bl [ 5 45 &
BHE RGN WP R A U RS AL S B S AEZ I Th sy, G728 R m B2 /)N, R W AR U 7 46
FORHAAR AL I R BB [ W20 5 45 S 1) 36 M0 T 8 A1

TEA7 5% Superpave FYBTHRLTE 2K 60 s FIFAZ SN S<300 MPa FIFASHE R m=0.3, 4 5 1K 6
L TR L 6 il LA, 7E-18 CHURIR A T, AR JoIe AP 2 P, AR R RE S b s
RRETA BT ERAG. E S Fscdi T LA Y, 76— 12 CRRIR ST, 245 [l 75 45 & R0 3B B <40%
I, PR W ARG SN S AN ERERE m K RENE R HLVE R Y I R4 R 50% I AR
T BSRAE L S BN 330.7 MPa, KT 300 MPa, # A5 m (B 0.286,/NTF 0.3, B AR L AL 2K,
e, R AR I 7 R PR RE M 5 1, [l 75 45 BB AR T 40%.

3 Re KRR

3.1 EMRELHE
i R R 0 iy AR 0 25 BE A T DU, iR IR 25 SR 3. 3 R % RAP BE(0~16 mm) 47 HIEE, B
A He R 5.3% . HE5R R HTRT SO AR ) Evotherm JRFEF], 854 10%. 5k A1 D AC-20 JEHE
AEWFRARTECA i, it 155 2 S BHRFEFIEC Lol 21%,3 S0 BHRFERIBC L R 10% ,4 5
WORHEFERIBC L R 8% , RAP 7 BHEFEFIBC LL ok 40% , B J5 B i £ Lo 2.5%.
A3 HAAAMESET

7ok AL/ (g/em®) ERBEE (g/em’)  BAKE %
=N 2.713 2.699 0.19

2 B 2.722 2.698 0.33
358 2.714 2.691 0.31

4 2.705 2.625 1.13
RAP f} 2.708 2.639 0.97
WA 2.703 / /

3.2 RERHAMRE
K B SCBOHIGRIC , # B L B TIORE TR BHE G IR EE 140 °C, i ANEE 130 °C 4% BLIE 2K,
S PR W TR AR T AR KRR A PR B A T I IR A SR R 5 4 PR,
A4 BHFARSHRA L

B HITERE BREiED R TR
R PERE FERE K/ (IK/mm) 1811 =1 000
IR P fE WEIRRIAE e 2218.1 =2 000

BEZU(E /KN 7.21 /

KR Mk RE BRI/ MPa 0.73 /

TSR/ % 82 =75
9% 53 734 () (1 000 e 42 il i 25 ) 52 120 /
PRI s 5 Z R % 6.25 /

SYHTHE 4 VPR AT 1 W T AR W IR A R SR B 1 811 Y/ mm, KT M B SR g, AR WL
PRREAE (TSR F.49 Bl 6 S 1090 o 70T 35 A U0 7 2 F 0 35 7 Atk 31 52 120 Y. BB 4B
409% RAP i Tk T4 175 6 A0 ELA 16 BL A9 2 FT M .
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2) MR A AR DT I R REOU T SRR R A D T AR A MR PR AR U 1 R R 1 S R R
YYBEE 1D A5 A RHE BRI B O, B [l A 5 R U TS R REE B il A
PP AU AR PR RE.

3) MPE AU RAE S SN S (/N T IGPE AR LRI PR BE O T P A A - 12 C Rl A1
A ZS G R B R <40% I IR PEFHE DT I AS S L S MEh AR m KRR L ALTE EOR
I D AR IR PR RE AR BE 5 I8, B 5 45 & BH B A BLR T 40%.

4) B0 40% RAP BH R P FHAE W75 TR A RHI PR RE nT LA R BT ML 2R, 23 iR P2 75 45
FORHAL R S RAP BHG A @ W el 5 45 A& BB R 40%.
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