5 38 455 70
2010 4£ 7 A

Al B K 2 2 4R & BE 22 RO
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 38 No. 7
Jul. 2010

XEHS: 0253-374X(2010)07-1023-06

BRIGEEM

HEARL.E AR
S S TR T I 50 LI 2018045 2. LG AR B U A BHRATIA 7l 13 2001221

WS

—l—sE

5] /m IL.\

DOI:10.3969/j. issn. 0253-374x. 2010. 07. 015

E % M B =X 5E

B 54

3. BT TR RS B . B 200092; 4. A K i38EE R At A K 050051)

R . S A RO IR AR K A0 R B R L
SIMTII T I RS TR ARk e AR E Y BB Y T2 B [
RIAT T RGW5E X 45 R R W BB R IR Bk 15 4
A7 R EE S AR AR DR R 6 AR I8 7 TR A Rk e T AR 1
RIS 50 035 R 0 7 0 e i A M AT — o R B Y 5

W] 1A FSE AT 200 2 558 R 28 7 A 8 2 TR A5/ VA8 AN [ G Be B
AU RAREH RSN AR 2 A RS 22 57 A K (H iy TR K
X e AR A5 T SRS A2 BE A T Ul e J3E A0 DRI A
FUAMER EL AR50/ 4 (o) T 20 AR 3B i AR e -

KRB BRI BRWERAR: FHale; kel
hE 4 ES. U416.217 XEAARIRA. A

Influencing Factor Research on High-
temperature Performance of Asphalt
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Abstract: Based on single-factor analysis, rutting test and
immersion rutting test were made to study the influencing
factors on high-temperature performance of asphalt rubber
(AR) mixture. Test results show that crumb rubber modifier
(CRM) source, CRM content, asphalt content and air voids
have great influence on high-temperature performance of AR
mixture, while the effect of base asphalt and CRM size/
gradation on high-temperature performance is not so obvious.
Though the rutting test results under different aggregate
gradations do not show much variation, the gap gradation with

less mineral filler and less fine aggregate performs better in
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immersion rutting test, thus the gap gradation with less
mineral filler is suitable for application in asphalt rubber

mixture.

Key words: asphalt rubber; asphalt rubber mixture; rutting

test; dynamic stability
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Tab.1 Conventional requirement of asphalt rubber

s wemie T BRI

s+ 70% Fi#,20 H 38.3 68.4 3.3
fnfE+ 70% k.20 H 36.5 69.0 3.5
i+ 705 ®EL.80 H 54.5 60.0 1.8
hnfEi4 70%  mET.20 H 43.5 64.5 2.1
fnfEL 70%  mE.60 H 49.5 61.7 1.6
JniE4- 70%  pui,20 A 47.8 60.6 1.4
b2 70% Wk, 20 H 36.6 70.9 4.1
WL 0% 1,20 H 39.1 69.5 3.8
W& 707 B#§,20 H 34.8 68.0 3.2
it 70% .20 H 38.4 65.6 2.9
ARilF4z1l 705 EIE,20 H 39.5 66.1 2.9
s+ 90%  Rig,20 A 51.2 62.2 2.7

5 907 .20 H 48.8 64.6 3.0
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Tab.2 Aggregate gradations in the test

(quality percenrage) %
i i LR SF /mm
13.200 9.500 4.750 2.360 0.075

AR-AC-13 #V 100 65 30 20 0
AR-AC-13 HP 100 70 35 21 0
AR-AC-13 4V 100 72 40 28 0
SMA-13 100 60 25 24 8
AC-13 100 74 39 30 6
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Tab.3 Asphalt-stone ratios and air voids of mixtures

IR HFRZSBAR/% et Bt/ %
AR-AC-13 # 5.4 8.0
AR-AC-13 5.4 8.0
AR-AC-13 41 5.4 8.2

AC-13 4.0 7.3

SMA-13 4.0 7.0
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Fig.1 Dynamic stability comparison of
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different base asphalts
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Tab.4 Influence of base asphalts on high-temperature

performance
wmvi TR ARERL g
B (70%) 6 4070 9
ARIE(T07) 3 3416 10
FH(707) 6 4 455 12
fnfE+(70%) 3 3 860 4
fnfE+(90%) 3 2 881 13
#HH1(90%) 3 3347 14
TR (707) 3 3276 5
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Tab.5 Influence of crumb rubber sources on

high-temperature performance
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Fig.2 Relationship between dynamic stability and

T

crumble rubber source
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Tab.6 Influence of crumb rubber size/gradations

on high-temperature

o e DR e
BRSO I %
20 3 1732 15
60 3 1973 7
80 3 1687 16
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Tab.7 Influence of crumb rubber content on

high-temperature performance

hEGE R/

JBcH 15 e e o
GRG0 THOREAE TR ERARRU %
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Fig.3 Relationship between 177°C apparent viscosity

and dynamic stability
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Tab.8 177°C viscosities for different crumb rubber contents

Bk B (Bt 80 /%
12 16 18 20
1.30 1.90 2.00 8.10
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Tab.9 Influence of gradation on high-temperature

performance
7 S PR v == =3 Vai=A
s R R Rty g
AC-13 3 4.0 7.3 3 775 6
AR-AC-13# 30 5.4 8.0 3776 16
AR-AC-13 /1 6 5.4 8.0 3725 17
AR-AC-13 4| 3 5.4 8.2 3 480
SMA-13 3 4.0 7.0 4 168

N T 25 3 T R RC N T it AR P S
W HEAT T AN RIC TS &0 TR AR R R 2 ol
SR R 1 R A1 DS N i TR T ol o ¥ K AP PN
TRk - B 19% B BUE 58— A et



8 7H

B IR 45 AR T IR A BRI AR E PR R 9 2

1027

707 ,iE#E T AR-AC-13 H1.AR-AC-13 H1 AC-13,
SMA-13 3t 4 Fgefic, Horh AR-AC-13 MR & BH%E
AT A A EE s R A 6 b 6 o 25 P B Ao FH T
BRI - B K RO B L 647 1 24 41, 45
L2 10 Frs X Fefi ol WA 5.

Xt H iR AR - AC— 13 ML 1Y 15 K 2 ik
B SRS 2 BE YT B BEAR R (UM 4 1 AC-13), &2
B T A B H R ORAR T e B
(8% » IR B RHH I 3% H ARG AN 2 LAt R
P AR A7 B FE A AN TR 0 TR &R AN S B A
[ AR-AC- 137 v G e TR & BHR /K R 56 sh A2
TE ST R JE d5e /1N o JUERL ] BE 5 90 7 10 )5 1 A

KF . HA 2 FREEC H T By BOAFAE S I T AR
FUER I T AR AT I/ 1 BT R 10 7 R R

£ 4500 4168

= 4000| 3775 3776 372

£ 3500 3480

X 3000

= 2500

= 5000

& 1500

R 1000 ‘ ' '
AC AR-AC AR-AC AR-AC SMA
-13 -13f -13# -13 -13

e i

B4 AERZEXTIEEENIZMT L
Fig.4 Dynamic stability comparison under

different gradations
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Tab.10 Conventional and immersion rutting test results of mixtures under different gradations

" RS AR IIREZCGETERD/  IREZGKER/ o zwn o .
WA R L/ % (K «mm™1) (K« mm~1) BWSREREL /% A
AC-13 3/3 7.3 3775 998 6/6 3.78
AR-AC-13 # 3/3 5.0 4395 1204 10/10 3.65
AR-AC-13 1 3/3 8.0 3487 1739 7/10 2.01
SMA-13 3/3 7.0 4168 1520 7/5 2.74
TE /7 A O Ay ML A R ) B8 A 0 A 3R K A R o v s
1305 F11 mARELENTEERRBEENZN
4500 TR g 4168 Tab.11 Influence of asphalt-stone ratio on
L 3775 S
4000 =10 - @ 3487 o g high-temperature performance
£ 3500 N~ = MNB e
- L RS ¥ ; - . . gl e i "
£ 3000 i = WARAI % RO o asmma %
#2000 - 1739 5.0 3 4 395 10
1520
% 1500t | g0 1204 8.0 6 3 860 4
g 1000} 8.3 3 3387 7
508 I 8.6 3 3159 8
AC13 AR-AC AR-AC  SMA 9.0 3 2 766 6
-1oML 13 10.0 3 1635 6
O B Rk
RECRRY

B5 FARAREBENSRKEFILAIZTEE
Fig.5 Comparison of conventional and immersion rutting

test results under different gradations
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Fig.6 Fitting curve for variation of asphalt-stone ratio
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Tab.12 Influence of air void on high-temperature

performance
A T FRR/ FRORR WaRE SREE/ BRA
v % gﬂﬁ( l:[ﬁ/o/o (‘(i’\ emm™ 1) ﬁz/o/o
6.8 3 8 2 808 3
AR-AC-13H 5.6 3 8 3 860 4
4.7 3 8 4725 17
SMA-13 2.5 3 8 4963
4.0 3 7 4168 7
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Fig.7 Influence of air void on dynamic stability
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