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Abstract

Polymer modification has been widely used to improve the performance of asphalt pavements;
however, its high-cost limits large-scale application. Waste polyethylene terephthalate (PET) plas-
tic, as alow-cost and sustainable additive, shows great potential for asphalt modification. This study
evaluates the modification effects of different PET contents on asphalt, focusing on both the binder
and mixture stages. The engineering proper-ties and viscoelastic behavior of the modified binders
were analyzed using a dynamic shear rheometer (DSR) and rolling thin film oven test (RTFOT).
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Marshall and wheel tracking tests were conducted to assess the mechanical performance of the mix-
tures. The results indicate that a PET content of 6%~8% can significantly enhance the stiffness and
elasticity of the asphalt binder. Among them, the mixture with 8% PET exhibited the best perfor-
mance in terms of stability and rutting resistance.
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AR, ISR TPl & e, SR ST 12 N S EERE ) P R A, A
REAR TE KRR A1) Al A 28 ORI 0 200k, C s B335 7 R R R A S5 O 4 ek 1) o R
RN OR R 4 RERR(PET/E N — s WA k), HLRICRI AAME =, HAE@I. il g A
A Z RIS J312] [3]. B PET BORMSHH T b, AMUA] AR TARM R RAS, 38 A Rk b
SRR FE A IR SRR, SEELEEEAG R S AR A R I X AR S .

CA BRI, SRR AW 155 crE A8 2 R T SR AR 2 e, UL RIEPL A M RE
W B2 S AR5 TR RIS [4] [5]. SALG00 AR RS M L, RRL & — e TR A
GEAROR e . 5 TR B AT 00 A0 Bh 25 U AR AR B A 78 DU AN R IR #DRHPE. PPy PVC. PS)ti 7 i) itk
MR, M TR AN Mx R, KI PE oMt BA A AT 6]. EASAEE T K
IR BRI R U RS R SGEER, A T B ETAAER IS, Jf e
T AR B s TAZ R R SERLI R AT 101[ 7] TRaIU AN SRR o« (RIS BPR 0 i T2 8
B LSS A FEREAT T 28R I 7 HoE LAR A AR IR AR SRL 5 M E R B %, WE 5458 T R
R T IS 5IRGRMERE R R IRARMFIE S R (8], I anxt 4145 PET BRI
WLt 7 VR LB FH PR RE S TR T AL, R IAMS PET WURMERL T LASR s 5 Vvt L i i P P RE, 45
GRS S bR TR, HER 4% PET BRUBUR A BoE B85 [9]. XU SA A PET 1E4 SBS i It:h 7 1)
DT, B RGRTE T SBS BEWITT RV ASERE[10]. 24 R E Py %t BE PET ZEW T T B S RIFFE AT Ak T ke 45
MrBe, MHOCSCHRZ SR T IR A SR e, T AR R IR AEVESRIER PET MW SR b[11]-[13].
IEAh, ANRIS B0 SO RO ARSI 1 R 2 R G S0 O S, PR A R A PR RE B LT IBON
PR o

Wi IR A RO A 32 BEARIUTE AP TR AR A far B0 FH DL OAEE 24 S5 AR R T fRFRES
B EESI[14]. CADHFIEH, &R INE SR T SR A R R B 1 RRE M LR, L
TE R 26 A T AR A S 5 TR I R AT [15]-[17]. 281, WS EB AR S E SR 4RI aE S, et
B, REPTRME N RSN 18] [19]. Fk, #iE &EEERBE, J RTINS SIS TR
REMISEI, HES IR SR BE AL FH ) G

BT RIRY S, AW TR A TERIENE PET RME A S A R, i@ T2 A B & 1R PET
(0%~ 2%~ 4% 6% 8%l & EIIT, FF NI R4 ARG RS ST R RS EREVE . R
AT AR (DSR) 5 e # L A6 106 (RTEOT) R S50V 0 75 1) v TR 1k RS S AR, 458 S BUR
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Table 1. Asphalt test index
= 1. IhE R ER

IR I H LR A LGP IS
135°C el Rl Pa's 0.53 T0625
PN 0.1 mm 40.2 T0604
N C 260 T0611

(A) (B) (© (D)

Figure 1. (A) Waste PET plastic; (B) After grinding the plastic; (C) Preparation of modified asphalt; (D) PET modified asphalt
1. (A) [RIH PET ##}; (B) BR#MER; (O) BMihESIE; (D) PET EiHE

Table 2. Aggregate performance test index

= 2. ERMEREIR IR

o515 H oz B 5 HARER RI AR

EREAE, % 19.3 <28 T0316

WAL FEIE, % 15.4 <30 T0317
‘ 4.75~9.5 mm 15.7 <20

ORIk S, % T0312
>9.5 mm 73 <15

50575 FOR B 2 4 >4 T0616

R AE, % 1.7 <5 T0320
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Table 3. Aggregate screening test results

3. ERm ISR

fii 73 FJ (mm) MR ERR iz e
19 100 100 100
132 90 100 93
9.5 72 83 77
6.7 54 71 62.5
4.75 43 61 53.5
2.36 28 45 355
1.18 19 35 28.5
0.6 13 27 20.5
0.3 9 20. 14
0.15 6 13 8.5
0.075 4 7 5
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0% 4% 6%FH 8%. LG Z RIS R, WERIEE LESHN: R 180°C, RAHIH 40 7
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RESRTHVA T PET MUKLAEN: 75 SR (135 50 23 BOR — & R BE I BRI I RGOS, A A5 e P 75 0 G B2 A
SRR RIEGE . BRI G o ARG P IRIE T PET Sl A6 2 N RUFAHRE, R
PET HIIIANA R s 1RSS5 5 e AR R R 1. X —BLR AR S PET fEIIH AR PE S LA 51 &
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Figure 2. The complex modulus of unaged PET modified asphalt
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Figure 3. The phase Angle of unaged modified asphalt
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REREE SR

MIE 4TI, BE%E PET B MM, GHMETESNIEE F¥EiEE, U ek
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BEAR T o {8, METREEDE, R HERREFEENR N . X —BARY, PET 5] AR T K457
PRVERSTE, B TORG S A SR A AR T SRR AL

Ub4h, PET clPEi B iR I AR A AL A FR B, S A SRt 2 RE ). SRk
FESA L, SOHERG S5 7AE S AL G 4 Fr T B AT RIS S i fase v, PR T 488 AR AR T RS -
KRR PERESR TP F AT PET BURLZE D 75 5 (0 3 B FH B R oy 14 M A 1t i 3G 5, AT o508 170
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Figure 4. The complex modulus of modified asphalt after aging
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Figure 5. The phase angle of modified asphalt after aging
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T RARES £ 2 TPl I IR & RME B B Sl AT 8 E N PR S ERAR IR /). 18 6 BE
8 7l sn T AF PET B8 NS EURR e DEURIE L& D& U7K 7 (MarshallQuotient, MQ).

MIE 6 ATLLE . B PET BRI, R SEURTE R ER &, RUER SIS R A
ORI VIR AL T R o Dy BORAS E MEAE TR I 5 TR & BHIT A T RE I S SFa by, L S e
FEAR S AT B F SRS E PEANL AR R . & 7 o, BEAE PET SRR, RSB SaUR A
BREES, UHIARHNI R R, AR TERE IR .

L HURE(MQ) 2 L HUREE M SIE L, HHH TR SRS ERIERE . 18] 8 Prsg R
KW, 6% 8% PET & 2 E T TIREG R MQ {H, WK AZIER W . BIR PET 1)
A G RABRAEN, (HRIN & FEORSRREREI, RIWH —ERtEas. Zme5eh
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Figure 6. Marshall stability result
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Figure 7. Flow value test results
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Figure 8. The result of the Marshall quotient test
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Figure 9. The influence of PET plastic content on rutting
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