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1
Tab.1 The physical index of crumb rubber
1% 1% 1% 1%
1.16 0.6 0.01 0.5 8.3
1.10~1.30 <1 <0.05 <1 <10
2
Tab.2 Rubber chemical index
1% 1% 1% 1%
7.2 4.9 31.3 55.2
<8 <22 =28 =42
1.3
) , sasobit
o sasobit ,
, 100 °C,25 C 0.94 g-cm™, 135 C
, o 10~30 C,
20"‘40 OCO ’
2
¢ Y(JTG E20-2011)
7. JTG E20-2011 ,
s (163+5) C 48 h, ,
3, 1/3 :
3
3.1
’ 3 [810
ASTM (D6114-09) € >
:17% ,20% ,23% ; 1% ,2% ,3% ; :180,195,210 C; :45,60,75 min,

3
Tab.3 Production process of rubber asphalt in different regions

/°C 190~218 175~215 163~191 >180

>45 min >30 min 1h >1h

3 000

180~210

1~4 h

/ min 1~2 min
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3.2
19(34) 4
4
Tab.4 Table of orthogonal test
A ( %) B( %) C( /°C) D ( /min)
1 17 1 180 45
2 17 2 195 60
3 17 3 210 75
4 20 1 195 75
5 20 2 210 45
6 20 3 180 60
7 23 1 210 60
8 23 2 180 75
9 23 3 195 45
4
4.1
4 ’ 9 o 5
5
Tab.5 Results of orthogonal test for stability of warm mix rubber asphalt
IC
1 55.60 59.50 3.90
2 61.95 65.90 3.95
3 59.00 63.40 4.40
4 55.60 59.05 3.45
5 62.90 67.40 4.50
6 63.55 68.35 4.80
7 74.80 78.95 4.15
8 67.50 72.35 4.85
9 70.10 76.20 6.10
JTG F40-2004 SBS

2.5 C),



4.2
, , F 0.1,0.05 0.01,
F F1-0A1:9-O,F1-0,05:19-0,F1-0A01:99~0, F 99,
. OEOX K ; F 19 99,
. X% : F 9 19,
; , K 5 F 9,
] 6 o]
6
Tab.6 Analysis result of stability variance of warm mix rubber asphalt
F
1.544 2 30.275 P
2.409 2 47.235 PS
2.409 2 1.000
0.649 2 12.725 P
0.050 2
o >
> > o
4.3
12,24,36 h 48 h )
, 2% , 195 C, 60 min,
, 20% , 195 °C, 60 min,
7 1, 2 o
7 17% 1%
6 —— —20% . - - ——2% .
----- 23% - 3% -
& 5 - & n - -
N — N . P
4 L’ P -
3+ e _ == . »/’ P
2 - S ,'l/ g
e
LE 2
0 | | | | | | | |
0 12 24 36 48 12 24 36 48
/h /h
1

Fig.1 Change of softening point with different rubber

content

Fig.2 Change of softening point with different warm
mix additives content
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7
Tab.7 Segregation test results of warm mix rubber asphalt with different rubber content and
different warm mix additives content
% IC

Oh 12 h 24 h 36 h 48 h
56 59.30 60.00 61.10 62.30
17 56 58.95 62.70 64.30 65.75
0 1.65 2.70 3.20 3.45
58 60.15 61.50 63.85 64.45
20 58 62.10 64.50 67.70 68.70
0 1.95 3.00 3.85 4.25
61.4 63.50 65.30 66.95 67.25
23 61.4 65.70 68.80 71.70 73.10
0 2.20 3.50 4.75 5.85
56.5 58.05 59.70 61.50 62.75
1 56.5 59.50 62.10 64.85 66.25
0 1.45 2.40 3.35 3.50
58.3 60.30 61.70 62.60 64.15
2 58.3 62.10 64.65 66.30 68.25
0 1.80 2.95 3.70 4.10
61.05 62.60 64.05 66.30 67.10
3 61.05 64.75 67.35 71.10 72.25
0 2.15 3.30 4.80 5.15

1 , 23%

17%  20% ° ,
(<20%),
, (=23%),
, ; 23%,
2 ,
sasobit ,
o 2 , , ,
sasobit
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Study on Stability of Rubberized Warm Asphalt Based on
Orthogonal Experiment

Peng Gang

(Key Laboratory of Highway Construction and Maintenance Technology in Loess Region of the
Ministry of Transport, Shanxi Transportation Research Institute, Taiyuan 030006, China)

Abstract . In order to probe into the effects of four preparation parameters including rubber powder dosage, warm
mix additives dosage, stirring temperature and stirring time on rubberized warm asphalt stability, this study de-
signs the orthogonal experiment of 4 factors and 3 levels. By asphalt binder separation test, it obtains the differ-
ence of rubberized warm asphalt softening point and compares the stability of different preparation parameters of
rubberized warm asphalt. Test results show that the influence degree of preparation parameters on warm mix as-
phalt rubber stability is in the following order: warm mix additives dosage > powder dosage > stirring time >
stirring temperature. Warm mix asphalt rubber stability decreases with the increase of crumb rubber amount and
warm mix additives amount. In the production of warm mix asphalt rubber, crumb rubber amount and warm mix
additives volume should not be too large in case of causing serious segregation. It concludes also that stirring
time for about 60 minutes is appropriate to ensure powder fully swelling and the stirring temperature should not
be too high in case of asphalt over aging.

Key words: rubberized warm asphalt; warm mix additives; stability; preparation parameter; orthogonal experiment
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