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Abstract

Based on the research background of the intelligent snow melting and deicing system of cadmium tel-
luride power generation in Jiuma Expressway in Sichuan high-altitude area, this paper studies how to
improve the anti-aging performance of asphalt pavement under frequent heating. In the article, rubber
powder and waste edible oil are used as external additives added to asphalt, with rubber powder con-
tent of 0.3%, 0.5%, and 0.7%, respectively, and waste edible oil content of 4%. Analyze the effects of
the addition of the two on the three major indicators of asphalt, viscosity, and rheological properties.
The test results show that both of the three performance tests can significantly improve the high-tem-
perature stability of asphalt. Compared with the matrix asphalt after aging, the penetration degree de-
creases, the softening point and ductility increase, and there are corresponding changes in the soften-
ing point after film oven aging. The viscosity test showed that the viscosity of the untreated, film oven
aged, and pressure aged asphalt with the addition of rubber powder and waste edible oil increased
compared to the base asphalt. Both can suppress the changes in asphalt colloid structure, and the
higher the amount of rubber powder added, the more significant the increase in viscosity under pres-
sure aging. The rheological property test shows that both of them change the asphalt composition and
structure. Under pressure aging, they can reduce the complex shear modulus, increase the phase angle,
and improve the anti-aging performance and durability.
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Figure 1. Panoramic view of Jiuma Expressway cadmium telluride power generation intelligent snow and ice melting system

1. ADEERFHRLEEEMSUKREERE

Table 1. Technical indicators of asphalt No. 70
#F* 1. 70 SIHE R ARER

K H o 2 5 TG bR HE
EF\JE(25°C, 100 g, 5 S)/0.1 mm 62.5 60~80
A EIC 46.7 >46
N C >300 >260
25 FF(25°C)/(g-cm™3) 1.035 —
FEFE (5 cm/min, 15°C) >100 >100
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Figure 2. Rubber powder
B 2. %EH
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Table 2. Performance indicators of rubber powder

2. BEH M REIETR

o T3 = o &5 FORER
AR FE I (kg-cm3) 1.18 1.10~1.30
EEEEI% 0.03 <0.05
LY RI% 0.61 <1.0
K53 1% 0.42 <1.0
KHR % 45 <8

2.3. RFER|AM

CA X O A B R G A BE 5 (1 55 & T I & M Re A Frie i, mEBER 4% [6]. AKidL
FRE R MRS E, RIS ST,

3. M EHIE

(1) BRI 3 BA 3% 5% 7% F RIS E S 4% B NE A &M T IOR, RERENT70C, i
9 60 48, R ARVEIK, TR SR ESR &

(2) WEPUHE NI 150°C~160°C, SR 5 A FEIRR R 5 2 AR IR IR &4 73 7 2218 I\ 215 B3l
B, 3 MM ARAE 180°C N EndE A HE 90 Ardh, RN EFF B M S ITE ARG R M. Rt
TS T E 160°C FIRIBAK E 60 4380, ok tEilis mrEREE M E . ¥ 3 FAFRE R B =
Jisz 3 24 1490 75 (Rubber Oil Modified Asphalt) 7%l FHf 3% ROMA. 5% ROMA. 7% ROMA 3.

4. BB MM E 1 aE 1
4.1. ZX4EgeiEARIAI

Table 3. Performance test results of modified asphalt under different aging states
3. WHERBEARZ KRS TR R

IE R ENFRE £+ A\ (25°C/0.1 mm) Ak C SEJE£(10°C/em)
JERE 62.5 46.7 25.4
BERHE TFOT 46.8 53.4 15.6
PVA 28.7 56.6 12.9
JRFE 58.3 47.2 36.8
3% ROMA TFOT 445 53.9 235
PVA 26.4 57.7 185
JERE 54.6 478 36.2
5% ROMA TFOT 42.8 54.5 25.3
PVA 24.3 58.2 19.6
JE A 49.7 48.3 35.3
7% ROMA TFOT 40.1 55.5 26.4
PVA 21.9 59.1 18.4
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3 K B ST T RN 3 AN [ PRI S T SOV 75 4% BRI IR HEA TR N (25°C) s BT ZEJE(10°7C)
R, K ECEHT S T RE AR . A AR AR T A U (TFOT), K2 AR FH 70 240 iR 56 4
(PVA). 5625 F W% 3.

M 3 TR, AR R B A T R R R, BRI iRk e v, Al
FURA SR AE B T, R N AR o SRR AR 22 A0 5 (048 N AR RSk N PR 70 6 PR 0 1 5 R R i AL L
BENFESBIFAR T 4.91%. 8.55%. 14.31%; HALA HIFRTH T 0.94%. 2.06%. 3.93%; ZEFES BT T
50.64%. 62.18%. 69.23%. X&K AWHHESANGIMAE TG, E2iid i, BER K 5
& H M I AAAE ] ATE — B R A5 24 OB, IR PEREI 51 . ARk RO PR 7 6 FH e L A B L
BRUFPUENYERE, SWERKEMEAER, S8 TIER S FEMMAn, FREMRS, MWmigs
T WAL S RPURIERE ), SEENNE RN, S5 T RTE A I R R R B IR RR A X AR E
E— R FOGE T TR

i B B AR 4 2T A6 1 (FTIRYAHG 5 O 45 M HEAT 43, WUER T I 7E 4000~400 cm 2 3 [l 3 1
. SEREOR, BB RE S M, TR SRR R A BB R AR . TR
BHCH 2920 cm L ik, ARG FPUIATE C-H AR IR BN R RFE IG5 B5F B 3 i, IR 75 IMROG R 0.5
7+ % 3% ROMA [1] 0.6, 5% ROMA [f 0.7 UL 7% ROMA 1] 0.8, X3 HIRG BN AN R 76 A I (1
ARSI KRG, S50 TR AR & 5. R ECh 1700 cm ™ &b, AR E HkE: C=0
AR B AR A7 B AR B BT 11 R 30 T 29 10 e, UE WASBOR 0 % 3 20 Y Vil A I N 5028 7 0 35 )
M EEIRES, Som T AL R e, X AR R R R R R 32 & I S50 4 TR R A T 1k
R LB BRI B, OO T R A R R

4.2. FAEEM
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Figure 3. Viscosity test results of different rubber powder dosages
E 3. TEIGEMIEERHENIHER

Wi 3 Fion, B i3 R AR 2 AR BN . 3B NN R R 763 F i ) 2 S W
PeTt, SRRPIE A CTE R ZRFE SR TH T 31.25%. 52.08%. 62.5%; ZiitiEEHFE AT
T 27.78%. 70.37. 96.30%; Ztit & 1A EIRTFT 10.29%. 52.94%. 70.59%. XK B AAGIRH I
R WG, 5ERE RSN, SO T RGN, T P B RN 2R )
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Figure 4. Temperature variation diagram of complex shear modulus
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Figure 5. Temperature variation diagram of phase angle
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HlEl 4 wPRL AR E RIS EEE BT, WIS RVZ AR ERIER K. £5
NGB AN F 6 i e » W08 I R BT IR AR T 1 /) AL 3 B KR A . 4B A E) T%H
BRI BT VIR 5 2T RS B AL, HOR IR T 2 AT R 5 i R BT VIR R 1
Do RRIBOR R R F-£0 P ik 0 75 o 8 ) SR SR B L R A, LU s T2 A0, AT
JEUUR I ) SEAR . X B BB R 22 57, WSS T ARBOR AR FE B Ak BROINN 2038 T U B P AR A
AIVERE, o HLAE R BEAR AL AW S AR A A T AR, (E—EREE B T SR & 1ERE, NWHAEA
[ EE AR N R ISR Bt T A MRS, e m T AR BOR AR FE B F I BB AR LR RCR A
BRI

FAOL A BT R IR A R BE TR AR, MIOLA /DN SIE RE . SRS o5 FUR ARG, W
FRLARR, WEREW TS EER M . hE 5 ATk, FEERERBEZ DM, SrEhEr
AL A RBLH IS AES, HBW A Z TR . SR S T VIR AT, EoRH L
EARTRE I E AR A G . [ 1A a I FALA R IE AR, X R P 3k oy o L 2
FTrw, PG AR TR, X WER 7 s EAR TR NG . TS NGIROR AR 57
s, BHHE RO ARSI T RN, X IR IE 0 R ARk MR TR AR T 1
EIE RNEH D S8 KRR AR T & AT T3 THIE 5T At 5 & B B3 1R
Hs e AR AVESROE T R is R
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(1) XHB ARG RN R 743 P 0 o AT = KPR RS, 3R 45 S B R ok AR 57 6 i 6 i
HYERERO I 2, ATt R AR v, (A SR T B NERRIC. 2R, SRERTIEL, B85
FRE A3 0 36 PRI PRI 7 T N BE A S Sk s 3 T s S BE SR T o TS 20 5 A s B i PR T 14.319%;
A RRIRE B f = 42 T T 3.93% 71 69.23%:

(2) FERRERER, BABRBKHMEF MG, REh. MEEAEZAL. E205 RE A
BT E A AR ERT . WA R 2 & mie Tt 1 96.30%. 70.59%, X &K AEA1Y
Wi B A AR OB AR 254, SR EEER DRI R ). e RE T, BRI A0 70 £ F i e S
TGN, HERNBSREFE. MEEIENT, BT E G R ERRIER, HERNS
B, FEREREE, AR ZA T AL

(3) ARk RRATIAS H AR, IR R0 7 F I 2% 1 I B I A, 53 H BT s AR B
STIT 52 JIR W, ARG B TR R s AR . B E A B T IR E L. R R, 5
NG 0 70 6 5 A A, U 1B 0 7% 20 B AL AT AL 7, ELIX b o 0 75 %o I
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