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Abstract

In the traditional production process of Emulsified Asphalt Cold Recycled Mixture (EACRM), the
aggregate is difficult to be evenly coated by emulsified asphalt, and the adhesion between them is
seriously insufficient. In order to solve the above problems, vibration mixing and premixing processes
were applied in the EACRM production process to improve its in-service performance. In this pa-
per, the appearance characteristic and volume characteristic of EACRM prepared by traditional
mixing, premixing, vibratory mixing and vibration premixing processes were evaluated. Mean-
while, the in-service performance of EACRM before and after freeze-thaw cycles was tested. The
results indicate that the production processes of premixing, vibratory mixing and vibration pre-
mixing can make the emulsified asphalt evenly coat on the aggregate and prevent the appearance
of uncoated aggregates. The vibration premixing process can increase the passing quality percen-
tage of aggregate with screen holes of less than 13.2 mm, thereby decreasing the air void of EACRM.
Compared with the traditional mixing process, the air void of EACRM produced by the vibration
premixing process decreases by 0.418%, and the low-temperature indirect tensile strength increas-
es by 17.3%, and the high-temperature performance and fatigue life improved to some extent. Fur-
thermore, it can be found from the in-service performance result of EACRM after five freezing-thawing
cycles that the vibration premixing process can improve the resistance to freeze-thaw damage of
EACRM.
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2. MIEEMH, B&F
2.1. BEHHE

RHAVLD3 IR AR LRI T FA B I &, HEEARMERE IR 1 FR: RAP BB B8R 1 i
GrEE RSy AN 2 A 3 pro, ok RESY) AR R RE 2K Horh, 42 BORLAZ G ] 15~25 mm L &z 0~15 mm),
I3 RAP APEL I RGP RS s A KA R VRN IERE; /KVe R S d@ i ER £5 K e P.O 42.5. AHFFLHI
TRERHRBCAN S 4 Fros, o & 00 160 5 LL o8k FH RAP A4 KL : 4 RAP #18L: ¥y = 16:12:67.5:4.5,

Table 1. The basic properties of emulsified asphalt

F 1 FLIREEAMEE

T H HiARER M 45 51
LI (R EE
LT B e FHESF(+) FHEST-(+)
L7 42 B (2.18 mm §i)/% <0.1 0.02
KRRV E 2= I% >60 63.5
e AR I% >97.5 98.1
FR R B .
25°CEF A BE/dmm 50~130 58
15°C ZEfE/em >40 56
BAEHI R E Eys 2~30 5.6
SRR, S AR >2/3 >2/3
5. gupn Akl R G ¥ ¥
. ) 1d <1 05
A7 F 58 1 (%)
5d <5 1.6
Table 2. The gradation of RAP material
%% 2. RAP #RIRED
i FL/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
24 100.0 100.0 99.5 86.6 70.4 56.6 28.6 11.2 3.3 0.9 0.4 0.1
I %
1 1000 712 42.4 12.2 5.3 0.8 0.7 0.6 0.5 0.3 0.2 0.1
Table 3. The gradation of new aggregate
< 3. FERRED
fiiiFL/mm 265 190 160 13.2 9.5 475 236 118 060 030 015 0.075
Wit#/% 1000 822 687 485 15.5 2.1 0.7 0.5 0.4 0.2 0.2 0.1
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Table 4. The gradation of EACRM
=4 AWHE L BERERIRE

fEFL/mm 26.5 19.0 16.0 13.2 95 4.75 2.36 1.18 0.60 0.30 0.15 0.075

I 2% 1000 937 87.7 722 55.2 431 240 122 6.8 52 4.8 3.8

2.2. HImg&

PRBIHE AN A% K FH (2 7858 DT60ZBW XL EMMIRSIH ML, A% AP HEAR 3T UL iR sh B RE An 4l
PEREmR . Horb, PRENIEAE N 1.26 mm, FRBNIAF )y 1.18 rad/s, HiHEEH A 55 r/min.
3. RANFIETIZRIWAR

1. BEANHIETE

BTN TIRNRIARS B LA 75 v AR A RO, 0l Bt 1 YA AN R i 46 T2,
ARG & T2 Bipk il T2, IRahPAfl & T2, IRshPidedl & T2, Hikfl& T2 5 pr
e (EAFERAE, M TR SIRNFERIS] & T2, TR SIRE 6% L Z8IELRE A, Hlan
A o

Table 5. The production processes of EACRM
#=5 AUWHBELBEREGRFIETZ
il LZ T2

a) Bk, RAP R 5/KEEM 1 min,
gl 18 b) IIAFALIFE, AT 1 min;
¢) NN H KAKYE, HEF L min,

a) HiEEk M RAP M B 13 AT K 1/4 /KEEFT 1 min, 193 FHFIEIO;
b) FHF & IK7K 7820 FIBAl RAP Ak, 432 THEALEID);

¢) THAEQO. TEFRQ S5 R AT £ 1 min;

d) IIANE# KoKYE, #:F1 1 min.

IR % T2 BRAAERONIRSBEFESL, T2 RS R gk ] & T 2.
IR % T2 BRHAERONIRSBEFESL, T2 RS bk & T Z AR .

Titptil & T2

3.2. MAEREARN

PR (A BRI BT B A BORIE) (ITGIT 5521-2019) [18]3HAT S &R R H i Se i, W HEfYy
IR T IR G RN B EURBE, f8 F E BUR e SLAOMRRE I BT & 3547 50 Dk s, R a3
RN 60°CHEAR R 324 40 AN/ o FRIPSEEE S, SR IE RN T & HEAT 25 Wi s, AR B E =R
IEET 12 /NIF, S fa AT AR . o T e i S I BRI 2 (A B R 5 I TR S RN
f2) (TG E20-2011) [19]+ () SGC HlfEJi%. ok, FHikfhm BEA 2] 60 mm ¥ E ik 45 ok &4, ek
BEPY BESR PR, R F N RS — oK B4Rk . SR 5, FREL— Nl B 7% B0 3R R 510004 B AR TR AR
TR B st R SR, K R IR, FRAER A — sk B Atak . B, @i e e SeAGHAT F S,
HENRE R EOREE, RSEgR. &a, BRHE R FON 60 CHUFRHCE 4 h, FREEAT BB,
it A 52 B J 7 BV R ] 60 CHEAS Th IR 4 48 h, fEiRRE IR A AR E,  EI AT 5 a1 4
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XA [ il 2% L2 R A 5 72 B AR IR S R BUR B B Rl EAT 5 IRURRRIE PR AL B, B 2 IRk
R A6 AN FEEAT S MK AL B . AR & R Bl RS FE AR R A A0 /5 SR el s B . S 3URE:
SEPE ARIRAERGRE . DL HA AR I () e b i 55 5, SRR K aRE B 4 A b, RIS
EN 12697-24E [20], Ji€ Rk {1 E AN 150 mm, & /&% 60 mm.

4. MEERS DR
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4.1.1. REA BN IEFAE
%88 FIR PR A FH & T2 N HEERIANLMERERAMWE 1 fias. WTUER], E4iH & T2
HIVR & B TEAE R A 2 (e [ BBl AR 10 3 49) i HeAh il 26 T2 RR & RN L EEH B XA, ¥Ite

FURH L, FLAIR T REE I IR T AR R . XU 1 B T2 IRSHBEPE LU RS TP T 2T
U Rk v A e v P AR U 75 TR S R 26 T2 v H LA ORI il R

e PRBN R
Figure 1. The appearance feature of EACRM in different production processes
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Figure 2. The gradation changes of EACRM before and after mixing: (a) traditional mixing; (b) premixing; (c) vibratory
mixing; (d) vibration premixing
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Ji 5 RERRMIEIR AT S SRR 2, FTLAEH, &0 5 UORRGH 2 J5, AR 2 BR 2 L8 K r#ss,
XS AT ARk A R 2 BRAE /K RV e ) B R AE F R I Rl 2 SR [21] « ¥ TR AR VR & BHE 22 0 VR RIVG A T
IR NHEF AT @A > Tk > SRSV > IRSNTRE, X 0] DL— @ AR R bR SRS TR i £ T
ZHRAARL R AR KRR E M . VR AR BRER IR B T R A5 RAP R AR A A B SRR
AL R, HARZNE AT TR G RO A S, 2 BRAC IR /NG 3R 5 W B Rk 43 45 SRR AR — 5.
[FIEE, FELDIRRGHN G, Hdeem. TRe. SRENFEFN R RS T ) £ T 20 Ak 2 R 28 38 e i 4y
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Figure 3. Air void of EACRM before and after freeze-thaw cycles
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Figure 4. Marshall stability of EACRM before and after freeze-thaw cycles
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Figure 5. Flow value of EACRM before and after freeze-thaw cycles
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Figure 6. Marshall stiffness of EACRM before and after freeze-thaw cycles
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Figure 7. The results of rutting test before freeze-thaw cycle
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Figure 8. Low-temperature splitting strength of EACRM before
and after freeze-thaw cycles
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Figure 9. Failure tensile strain of EACRM before and after
freeze-thaw cycles
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Figure 10. Failure stiffness modulus of EACRM before and after
freeze-thaw cycles
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Figure 11. Fatigue life times of EACRM before and after freeze-thaw cycles
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Figure 12. Mixture strain-fatigue life curves: (a) before freeze-thaw
cycle; (b) after freeze-thaw cycle
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