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Abstract

This study focuses on the mechanical properties of cold mix asphalt (CMA) and recycled asphalt
pavement (RAP). The CMA-RAP mixture with different asphalt emulsion content (2%~4%) was
tested by a variety of experiments, including resilience modulus, indirect tensile strength, rut and
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fatigue tests, to analyze its performance under different curing time and dry and wet conditions.
The results show that the mixture with 4% asphalt emulsion content has the best comprehensive
performance, and increasing the asphalt emulsion content can improve the rutting resistance and
fatigue resistance. This study provides an important reference for the application of CMA-RAP mix-
ture in road engineering, which is helpful to promote the development of environmentally friendly
and economical asphalt pavement materials.
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Figure 1. RAP screening curve
1. RAP fifi 57 Hi%k

Table 1. RAP main parameter index

5% 1. RAP T ESHIEHF

24 SR A HfH
UL % (g/em?) 232
WE SR (%) 4.40

N (107" mm) 8.00
ErK (%) 0.60

AT FEE F I T FLBOV BB 18 BERL(CSS), LA AR e M BRI, RETEAF it
RAP #8L, EEMT CMA. FLBLAHSRE SRR E S Hn S 2 s,

Table 2. Main parameters of asphalt emulsion

2. hELREES RN

fabr pH el BT WIT I a5 B
HiH 25 >8 min 985 (Li/te) >100°C >250°C

2.2. BEREIT

ASEIG BT, IR FLIR RN EL 12 BN 2% 2.5%. 3% 3.5%AH1 4%, HAZEBRFH 100% RAP 44
Ko BARKIRA R &1 LR 3.

KRN EAT I 75 VR A R 4%, S IR P TR 4 5 Pl RN ], AR SE Ry 5 AR P 1 R, DAk
TRAEIR AR 21 o ] 454 1) CMA TR AR FRCA B8 TR I 7 M 7 IR A BRI IR DI TG 340-2020),
18 I BRSSO AT R AL R . BRI 3 75 52 5 75 WK, RIS, iR SF 4 305 mm x 305 mm
x 50 mm PV IR A RMERR, 1K RE BRI 0T S SR 16 T 14 1R SE AR
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Table 3. Scale for mixing materials

F 3. REMMERAESR
WEHE AT BHE RS BE BB OMC  SEURK RO RAP FE WEALBN FEIKE

mINE HEE FE  KE KE FTBHRIKE HHEEke) FEke (kg) 2(kg) (kg)
2.00%  1.20% 5.60% 0.80% 1.40%  3.70% 1.5 10 23.5 0.47 0.87
250%  1.50% 5.90% 1.00% 1.60%  3.50% 1.5 10 23.5 0.5875 0.82
3.00%  1.80% 620% 120% 1.80%  3.30% 1.5 10 23.5 0.705 0.78
3.50%  2.10% 6.50% 1.40% 2.00%  3.10% 1.5 10 23.5 0.8225 0.73
4.00%  2.40% 6.80% 1.60% 2.20%  2.90% 1.5 10 23.5 0.94 0.68

2.3. AiXFE

SHEE IR AR HEAT 7547, SR Ial 2 I B 9 1 8. 4 J8. 8 AN 12 J&, DB IR-a k)
WETERE K INERE . BEiEAT — RPN SLIR IR, RS R R MR [Algp . RO 6 AN Y s il
I 57 IR o
2.3.1. [E3ERHEE RS

B fz iz fe i P R B AE VR TR A R O BUBRGE 1, DA, R HAE 25°CII3AEE R, BL 50 mm/min [
InEGE R FATINE . FEAPRAE F RIS IR 5 AR, A E TR R AR g R SR AR
SE MR TB) 2Pz e 5 P IR 5 SRR AT X e, PABETEAY 100% RAP [ CMA TR &R fE

2.3.2. [E8EENR
[a] At A T R A BRI AL(UTMs) 34T . MR e 25°C, n#k L F-F a4 40 ms,  Jik
FHE S EHIA 3000 ms, PR KTRAE AN 50 + 20 VAR,

2.3.3. FHHAE

ZE BRI R E N 50 £ 5 mm, TEE AN 700 £ 20 N, ZERATHIER N 42 +£ 0.5 f/min, ME
FER 60+ 1°C, He/ i #0Eid A 10,000 Ko ARYEZERUREEPEAR IR AR RS, ERURE /N T 3.5
mm AL, KT 13 mm ~NZE.

2.3.4. Mo

DY 25255 % 55 ARG AR (1 96 BN 63.5 £ 5 mm, EERMEAN 50+ 5 mm, KN 390 +5 mm. 5%
FE N AR N 2T, MRIREE A 20°C, INEE A 10+0.5 Hz, H2£IAF] 1,000,000 XAI0EAEH EGA
BB M BREE 50%%F BL R INEAGIA R EL, 10 F il AR IR 55 754

3. &ERREDH
3.1. [EERHEE RS R

(IR RL R A R 20 FE TR, I ALEE BN 4% TR S RHE AR a8 B (5 oK,
IEF] 561 kPao kb, SIS BRI R R, T & BRI B R R S iR
GERR . RARPUIE RN — Rk ERL, S B g a3 sn St 2 Bl ORGE 7), (IR SRR %
P BN BE S S A AR BN g, AT B e R AR SR

ST BRI, RiIEE B R R E Y B K. W 2 ATRCE . E9RY 4 I, Frf
W LS B TR R R R A B L2858, T SR B 4% TR A RHE SE I B K [A]
Fehr R R R IR, FRY7 12 TR T 100% RAP RSB OKRHE R 58 AE Y 561
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B BRI BT RS, DAORIERS i 5 A FORGUE VE o 0, T DAFE B T R i S BE B K =, B DAk B T K
RGL, DK A% T2 ) P AR R ), AT o R A 0 3o B 1 5 P52 A AN A 2

561
IRSE UL

. <
BLAAT

Figure 2. Indirect tensile strength under different working conditions
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Figure 3. The modulus of rebound under different working conditions
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ANFIFRAI 1) [ SRR AE SR LA 3. AR AT CLEITE tH, FR97 1 A Al el s e E AR IR
FENTE TS BN 2%, [BlHAEDY 771 MPa; B85 4%, [I5HKE Y 851 MPa. 177" 12 Ak
P el B AR i, VU FEE 1995~2510 MPa Z[8]. & TR TRIK G 10, Bl & 2 B WD G 1) _E T+
Ho KRPFOVEFR RS, WE LB RK S BEHE R, WiFES RAP ZRIFAAEAE A K E, 15
RE RS EBCE, Mg FIRGURIEIIEE ) X — 85500 T8 B TR I BRI TR A 2
SC, B e P ] R R R A B T KA P I A v e S A M DR T BT, D PR R 2 S S A T
PRI, A T A P A i

33. EHIRNER

ORISR AR 4. 2T RAP MENRE SR EE 5T, 4% M5 ARBERRSRRIE FIFFIH
hgPERE, XRFANKENMEAR S EGTIEIR SR EH SRR, R TRSGEIAEN
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Table 4. Rutting test results
4. ERTWER

B AR frEaEE 2000 ) fEGET 4000 X faEIEIT 6000 X fardkiELE 8000 Yk Fr i@ 10,000 IR

IINE(%)  FRORE(mm)  ERIR L (mm) YRR (mm) ZERR P (mm) TR Z (mm)
2.00 5.0 8.0 10.5 12.5 13.6
2.50 4.5 7.0 9.0 10.8 12.0
3.00 4.0 6.0 7.8 9.0 10.5
3.50 35 5.2 6.5 8.0 9.5
4.00 3.0 45 6.0 7.5 9.0

FEREAT RIS, RIS A 3~4%i H AL AR, 2 N2 IR o W E AT 4ot
BHTFRT 5 R, MWERGR IR R, FEE I H LS R 2% N3] 4%, DRUREEZHIR/N, 2%
LB BRI AR N 13.6 mm, 4%35 8 10 UF IR N 9 mme. IXR WL 75 LS BT oA
AR AR DU RRE /1, (ESEPRIE BR S b, mT s B T PR A B AR KR AR T, S 1
Wit . SR, 2 BLR W A] B Xt T B DU VERE P 25— € oM, (ESERR LRE T Bk &5 8 7L
WS SRR REZ AP AT K & BN, W] DU AN & & s 1 s B R e &5 5 20, FEDRIEST
ERERER RIS, SSGREKRIH H I PERE .

3.4. MREHESEREER

VY s o 55 e R L 4 AT 5. I 4 WLAEH, BEE S LIRS EMN 2% E] 4%, o
(R 55 75 s B 1 0, A\ 102,245 IRAEIREINE] 152,654 IRKAGFE

[FEF, BEE IS IS RGN, 1462 dh NI A Frig m O E 5). 2% AR5 & R 91 4a 2
I A 4152 MPa, 4%45 & AR YIIEZS HNIEE N 5018 MPa. 1% 3% B I 7 FLik5 & 0] LU e &
CMA-RAP REGBHAPUIE ST VERE, 7EARSZ R A@E M, BeOS S0 A HCHUIE 57 IR, i van 6 T PO IR K
PEo B BIRTAG 25 R RE R RS B TR A2 B 25 Ml 4Ny, RS SE A R A 0N g, ek AR I R AN Y
Ji&, M A B T G 55 iy o IR T AC B B K R AT O S B O, R B TR T
o, AT DR SEFRAS @ B, SRR AR, DL R BRI 57 P RE R
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Figure 4. Fatigue life under different asphalt emulsion dosage
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Figure 5. Initial bending stiffness under different asphalt emulsion dosage
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