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Abstract

Aiming at the current situation of uneven high modulus additives, in order to scientifically and ra-
tionally design the modulus and fatigue parameters of additive-type high-modulus asphalt mix-
ture, and promote its popularization and application in practical engineering, two kinds of expe-
rimental equipment, AMPT and UTM, were used to conduct dynamic modulus and four-point
bending fatigue tests on 6 kinds of additive-type high modulus asphalt mixtures. The modulus and
fatigue performance of different additive-type high modulus asphalt mixtures were studied and
the main dynamic modulus curve and fatigue curve of the mixture were established, to predict the
high and low temperature performance and fatigue life of the mixture. The research results show
that: EME additive type high modulus asphalt mixture has better high-temperature rutting resis-
tance and better fatigue life; the high temperature performance and fatigue life of PR module and
YJW-6 additive type high modulus asphalt mixture are similar; the anti-fatigue performance of the
mixture and the sensitivity to changes in strain level EME > PR Module > YJW-6 type; the modulus
and phase angle data of 70# matrix asphalt mixed with high modulus additives are better than SBS
modified asphalt. High modulus additives have better effects in improving the high temperature
performance and viscoelastic properties of matrix asphalt.
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Table 1. 70# asphalt performance index test results
F L 10mHE MR R AR IR I LS

I H fabr ek L 4h
B \JE(100 g, 55, 25°C)/0.1mm 60~80 67
EENEEFR S PI -1.5~1.0 0.7
AL (5°C) >46 47.6
FEFE (5 cm/min, 10°C))/cm >20 76
TERRREI% >99.5 99.88
[N i C >260 268
60 F£3) JIKEEIPa-s >180 272
JB AL % <+0.8 -0.36
RTFOT f&#% TR EREN N FELLI% >61 72
BRI (5°C) >6 8

Table 2. SBS modified asphalt performance index test results

3% 2. SBS M B M REIEARIR IR AR

I H BARZER RIS R
B \E(100 g, 55, 25°C)/0.1mm 40~60 57.9
A (5°C) >45 88
ZEJE (5 cm/min, 15°C) >20 335
25°CHAPEM 1% 85 >55
TR % >99 99.4
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N A >230 336
=0 <25 1.1
AR <£1.0 0.02
RTFOT #5kx BB >65 82.1
TR EAIEFE(BC) >15 24.75
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Figure 1. Different types of high modulus additives
Bl 1. FRIFEBSEERMT

2.2. RELIEE
AR A EEED TR R H AC-20 BIHE, & RKE T 3, HACHZ K 2.
23 REAR

AR I IR A B AE 56 HL(Asphalt Mixture Performance Tester, AMPT)F1 UTM-100 43 %} 70#
H1 SBS FiFiE . PR Module. YIW-6 J EME = Fheit PEFIZE ¥ /S P AC-20 B b & 0 5V & RhidkAT
FL AR S AR IR AN /NG DY A o 5y e, BRI T Rk 4. %K 5 B

Table 3. Synthetic gradation

%= 3. ERRED
FEFLR ) (mm) 315 26.5 19 16 132 95 475 236 118 06 03 015 0.075
A 1000 1000 977 883 762 596 376 255 180 128 94 6.4 438

AC-20 MBI EFR 1000 100.0 100.0 920 800 720 560 440 330 240 170 130 70
AC-20 MG PR 1000 1000 90.0 780 620 500 260 160 120 80 50 40 30

AC-20 ¥iyZgic {4 1000 1000 950 850 710 610 410 300 225 160 110 85 5.0
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Figure 2. Gradation curve
2. RECHAZRE
Table 4. AMPT uniaxial compression dynamic modulus test program
= 4. AMPT RHHEGRITSIRER N E
RIS R TTE
AR KT 75~125 pe, EHE
TR0 L 5°C. 15C. 20°C. 30°C. 45C. 55C
piliEsg7ES 0.1, 0.2. 05. 1, 2. 5. 10. 20. 25Hz
I IY FIERE
SPATR R R E 3k

Table 5. Four-point bending fatigue test plan of trabecular
F 5 MRS T HF RS R

ISR Wy %
RiAE K 150, 230. 400. 600
RIS 15C, 10Hz
YIRS E B

AT IR AL 6 X

3. RIE R
3.1 BHIFERISEE

311 HISERESHAS
N Y L B B S PR AS AT BB L, X INEARR 10 Hz 2644 R I Bh A& K AR A HEAT 04
RIS L B 3 s
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Figure 3. Modulus and phase angle of different additive type high modulus asphalt mixture
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Figure 4. Modulus and phase angle master curve of different additive type high modulus asphalt mixture
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BT, mRRA BB EE R, A 55 80 AR AR RN T = AR BRI R, i T2,
IR F . B 3 T LUEH, X/NFh AC-20 B i B I IR A R ShAS 1 K AR A 32 ih 28 % 44
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PR Module #1YJIW-6 ¥ 178 e 15 607 5 VR RO R T2 il oA, PRI, EME A I3 e 15 6 75
ARG IR PTERIEGEE AR, 117 PR Module 55 Y IW-6 8 I B i &2 30 5 VR A& RS iR 4 i B A I

I A(0) SR A BHEAL A E T2 e AL, SRR, F A E RS R PR Module #R AN
PR A B T IR AR AR AL A T/, 28 PR Module B e BB AR AN E 4038 0 75 25 2 A6 Dy 1 0 SR o
fE, IRA IR P R R I, PUEIR AR S AR

HHIE 4 T80, SR E MR, R KA R OU T, 70#EE 5 75 5 i B s 0 7 e A 0 7
REEESEE L4 m T SBS & SUMFRIHEA R E IR G R, HAIG M &L, R
BUNINFITESGE 704 505 75 il R Ae S B MR RE 7 T RUR 58 T R BN N7 SBS ctEli v 52 & iR
R, HE R R GRS RO R A
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321 BERFTERARETGHZ

PR 5 IR, KNP m A S R A BRI T 5 RS, RS RIS R R KT R B
55 75t 5 AR R R AE] 5 BTN .
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Figure 5. Fatigue curve of different additive type high modulus asphalt mixture
5. FRIAMAESRENERSEHK L

322 EEEFBREANESHE
RYEE 4 8551, IR ANFAS FE N R s B S IR AR 5 R, AR
Lg(N)=A-BxLg(e) (2.1)

Horpre N—— U6 2 1R I 32 A 300 R (T0) 5
e—— IR T NLAZ 7K T (ue) s
A. B— T iR AL
H1 2N A5 R R N M s B 0 7 VR B R 55 T R LA 6.

Table 6. Fatigue equation of different additive type high modulus asphalt mixture
F 6. TRRMFIESHEETERSGRESHE

TRARIERY 9557 T AR AHK R HL
PR +70 Lg(N) = 17.514 — 4.8764Lg() 0.9953
YIW-6 + 70 Lg(N) = 17.38 — 4.8477Lg(e) 0.9957
EME + 70 Lg(N) = 18.11 — 5.0776Lg(e) 0.9969
PR + SBS Lg(N) = 18.158 — 5.0517Lg(e) 0.9988
YJIW-6 + SBS Lg(N) = 18.058 — 5.0345Lg(e) 0.9976
EME + SBS Lg(N) = 18.755 — 5.25Lg(z) 0.9995

X 5 955 LRI ML A, B IR A RE S TR R B R? > 0,99, ML, HRERKA
RFE 4 9555 N2 ml%, (R R RIS BHUIE 95 MEREER LT, 77 FE R 5L B AR 7 MR EHKU
VR B R 55 75 o) T B AR K AR R URR . AR 6 AT, S RIS NN 2 s A i VR A R PR 57
P£EE EME & > PR Module 2 > YIW-6 &, [F#F, X} - N AS K-8 40 i BU& P EME 2 > PR Module % >
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