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1
Tab.1 The technical index of aggregate
1# 2# 3# 4#
0.07 mm 1% 0.4 0.3 0.2 0.2 <0.8
1% — — 1.1 14 <5
/(g/m™) 2.721 2.724 2.886 2.875
/(g/m™) 2.721 2.724 2.810 2.815
1% 0.41 0.38 0.32 0.34 <15
/MPa — 120 =120
1% — 10.7 <I8
(BPN) — 60 =48
1% — 8.5 <12
2
Tab.2 The results of aggregate screening
/mm
0.075 0.15 0.3 0.6 1.18 2.36 4.75 9.5 13.2 16
44 0 0 0 0 0 0 0 12.3 81.2 100
3# 0 0 0 0 0.1 1.6 16.7 95.6 100 100
24# 0 0 0 0 0.1 2.5 90.8 100 100 100
1# 7.9 12.4 18.1 32.6 50.6 71.5 97.3 100 100 100
76.3 95.7 100 100 100 100 100 100 100 100
1.2
100
2910 (HLJ-2910), 80
A B , A ,B S 60t
, 1:2.9, a0k
A 3 ,
20
4 o
0 -
2 | I | | | | | | | | |
0.075 0.150.3 0.6 1.18 236475 9.5 132 16
2.1 /mm
1
Fig.1 Epoxy asphalt mixture grading curve
[10]
2.2
o1 15°C o
s 10 Hz, 6 (n=0.3~0.8), o

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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3 NJ A

Tab.3 The technical index of A component of NJ

epoxy asphalt

120°C /(MPa-s) 20+10
1% <0.15
<4
20°C /(g/ml) 1.15+0.15
/C 200
15 C 6
P,
3
3.1
3% ,4% ,5% 6%
’ 2 o
2 ,
lg Ny = a+blg o
:N, ( )so
MPa; b
3.2
[16]
, A.B
1 000 MPa-s
s 280 MPa-s 5
170 MPa-s 280 MPa-s

280 MPa-s

4
Tab.4 The properties of epoxy asphalt

HLJ-2910
(A:B) 100 : 290
(23°C)/ MPa 5.72
(23 C)/% 264
(7,23 C)/% 0
(300 °C)
MTS-810 ,
4.0r
y=-6.755x+8.621  y=-5.315x+8.65
R*=0.961 3 R>=0.981 3
3.5F
s 3%
i o 4%
3.0 + 59,
= . T 6%
o0 2.5¢
[ |
2.0f
y=-6.011x+7.523 y=-5.6x+8.316
R?>=0.9725 R?=0.9452
1.5 1 1 | | 1
0.6 0.8 1.0 1.2 1.4
lg o
2

Fig.2 The double logarithmic curve between fatigue life and
stress with different porosities

3%

5 1 170 MPa-s

’ ’

1 000 MPa-s,
° 3%
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s 100,80,60,40 20 min 5 ,
’ 3 o
3 b 9’ ’
40 min , , , 40 min s
, , 40 min
3.3
o ( ) 4% ,4.5% ,5% ,
5.5% ,6% , , , 15%C
’ 40
4.57 sor y=-5.443x+9.759
B y=—4.784x+8.5259 = 20 min ' y=—-4.921x+8.084 1R?=0.9923

40—y——5343x+85642 e 40 min 45k R2:09829 - 4%

4 60 min . e 45%

3.5 y=—4.633x - v 80 min 40k . s 59

| +7.5038 ¢ 100 min v 55%

3.0 N S 3.5k ¢ 6%
=l . = y==5.278x+9.672
R 203.0r 220,990

2.0+ L

y=—5.184x+7.8415 25 y:—4.636x+6.749
1.5} y==5.0924+7.4014 2.00 R*=0.9283 . * y=-5Y81x+9.2267
1.0 | | | | I 1 1.5 1 I 1 I R2=0'9|897
0.7 0.8 0.9 1.0 1.1 1.2 1.3 0.4 0.6 0.8 1.0 1.2 14 1.6
lgo lg o
3 4

Fig.3 The fatigue curve of epoxy asphalt mixture for
different paving waiting time

o 4% 5%,
) ,5%

) 5%

5%, 3% ,

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

Fig.4 The fatigue curve of epoxy asphalt mixture for

different aggregate ratio

http://www.cnki.net



18 2017
, “810 ,
, 10 4
5 °
6 o )
7 o
5
Tab.5 The results of epoxy asphalt mixture fatigue test
1 2 3 4 5 6 7 8 9 10
(r=0.7) 292 437 584 301 450 265 309 133 57 573
(r=0.6) 1249 1 086 1354 693 1190 574 659 301 128 1323
(r=0.5) 2 593 2 037 2 887 1901 2 959 2 635 1 564 609 390 2 578
(r=0.4) 5020 5320 8 811 3 856 6 507 6 599 4525 2 575 951 8 718
1% 5.52 4.0 3.45 2.19 1.64 3.31 5.8 6.6 7.3 3.6
1% 4 4.5 5 5.5 6 5 5 5 5 5
/min 10 10 10 10 10 20 60 80 100 40
6
Tab.6 The initialization results between the factors and fatigue life of epoxy asphalt mixture
1 2 3 4 5 6 7 8 9 10
(r=0.7) 0.856 1.281 1.712 0.880 1.319 0.776 0.906 0.390 0.167 1.712
(r=0.6) 1.454 1.265 1.577 0.807 1.386 0.669 0.767 0.350 0.149 1.577
(r=0.5) 1.273 1.000 1.418 0.934 1.453 1.294 0.719 0.299 0.192 1.418
(r=0.4) 0.948 1.004 1.663 0.728 1.228 1.246 0.854 0.486 0.180 1.663
1% 0.656 0.906 1.050 1.655 2.210 0.990 0.625 0.549 0.496 0.863
1% 0.800 0.900 1.000 1.100 1.200 1.000 1.000 1.000 1.000 1.000
/min 0.286 0.286 0.286 0.286 0.286 0.571 1.714 2.286 2.857 1.143
7
Tab.7 The correlation degree between the factors and different stress ratio
r=0.4 r=0.5 r=0.6 r=0.7
1% 0.779 0.833 0.796 0.787 0.799
1% 0.784 0.837 0.807 0.825 0.813
/min 0.562 0.615 0.637 0.621 0.609
7 , ) N
> o 0.6,

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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5
1) , 3% -
) 3% o
2) 40 min , , ,
40 min o
3) , ; ,
o , 5%
, 5% o
4) 4 , .
) > > ) )
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Analysis on Influence Factors of Fatigue Performance for Epoxy
Asphalt Mixture Based on Grey Relation Degree Theory

Ling Jianming',Ji Gengzhan', Kong Erchun®, Liang Guoxi’

(1.Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804, China;
2. CCCC Airport Investigation and Design Institute Co.,Ltd., Guangzhou 510000, China;
3. Guangdong Provincial ChangDa Highway Engineering Co., Ltd., Guangzhou 514445 ,China)

Abstract : Effects of porosity, paving waiting time and aggregate ratio on epoxy asphalt mixture fatigue perfor-
mance were researched through the three —point flexure fatigue tests controlled by loading. The recommended
value of each factor was respectively given and the correlation degree of each factor associated with the epoxy
asphalt mixture fatigue life was analyzed by the grey relation degree theory, which could provide reference for
the design of epoxy asphalt mixture. Results showed that: the optimum porosity was 3%, the optimum waiting
time was 40 min and the optimum aggregate ratio was 5%. The influence degree on the fatigue performance of e-
poxy asphalt mixture was arranged and the sequencing was aggregate ratio > porosity > paving waiting time.

Key words: epoxy asphalt mixture ;porosity ; paving waiting time ; aggregate ratio; grey relation degree theory
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