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Study on thermal aging properties of porous asphalt mixture
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Abstract: In order to study the thermal aging properties of porous asphalt mixture, thermal aging
mechanism of porous asphalt mixture was studied firstly. Then, short-term and long-term ther-
mal aging test methods for porous asphalt mixture were determined through comparative analy-
sis. Finally, systematic study on influence laws of thermal aging on three porous asphalt mixtures
of different porosities was carried out respectively. The results show that because of thermal ag-
ing. asphalt becomes brittle, stiffness modulus of asphalt becomes big and the dynamic stability
of porous asphalt mixture becomes big. Under the condition of the same thermal aging time, the
dynamic stability increases with the increase of porosity and the abilities of low temperature anti-
bending tensile failure and anti-shrinkage stress of porous asphalt mixture with higher porosity is

worse. Under the condition of the same porosity, the maximum flexural tensile strength and
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maximum flexure tensile strain of porous asphalt mixture all decrease after thermal aging. After

thermal aging, the anti-water damage property of porous asphalt mixture will increase. Under the

condition of the same thermal aging time, the anti-water damage property of porous asphalt mix-

ture will be worse with the increase of porosity. 16 tabs, 7 figs, 14 refs.

Key words: road engineering; thermal aging property; porous asphalt mixture; thermal aging mechanism
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Tab.1 Evaluation of short-term aging test methods
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Tab.2 Evaluation of long-term aging test methods
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Tab.3 Performances comparison of high-viscosity asphalt before and after aging

PERESE bR | FFABE(25 C,100 g,5 ) A/ C FEEGS C) /em #h B /MPa AL/ BREREN AR/ %
AL 55.7 94. 8 38.4 51.1
E)E 41.3 82.0 28.5 60. 5 —0.14 77.5
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Tab.4 Asphalt contents and gradation compositions of porous asphalt mixtures
AN TR 55 L Conm) 1) 38 3 26/ %
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Tab.5 Rutting test results of gradation 1
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EALTE e/ R/ v Y g% Fig. 1 Dynamic stabilities for different gradations of
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FEA j 264 ; 108 4550 7\4 32 porous asphalt mixtures before and after aging
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Tab. 6 Rutting test results of gradation 2 E ;
g | 7 | 60 min | BB | AR 2,
e W /mm R JEF /mm (K » mm™ V)| I/ % 0
p B M 2 B2 % Bii3
K& 1.893 2.009 5 649 4.02 Pt
z 1. 109 1.163 12 107 2.33
. e Bl 2 AR GBEHE K PR 7 TR AR AL IS R A AR TE
R7 RE S FRLEER Fig. 2 Relative deformations for different gradations of
Tab.7 Rutting test results of gradation 3 . .
porous asphalt mixtures before and after aging
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Tab.8 Bending test results at low temperature of gradation 1

. e B e ERCE A SEFNE A ol 2
e #/N B /MPa AE /1076 | fkidE/MPa
il 807 6.054 4 000 1 409. 321
* w2 776 5. 560 3 000 1697.263
f WA 3 758 5. 350 4 000 1.396.149
f WA 4 604 4,289 3 000 1553.813
S 5.313 4 000 1514.137
k1 591 4. 389 3 000 1 350.775
2 2 604 4.911 3 000 1 581. 600
1k | 3 758 5. 280 4 000 1 366. 566
i 4 623 5.155 4 000 1 435.423
Sy 4.934 3 000 1 433.591
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Tab.9 Bending test results at low temperature of gradation 2

. A B e E/RE DAL FEFNCE 5l 2 B
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k1 875 7.028 4 000 1 934,448
* A 2 851 6. 244 5 000 1149.951
i i3] 1183 8.785 5 000 1 802.557
w4 965 7.455 4 000 1 735. 304
oo 7.378 5 000 1 655.565
ik 1 843 6.362 4 000 1 456. 606
2 i 2 794 5. 650 4 000 1 466. 256
e i 3 955 6. 833 5 000 1 382. 940
ik 4 832 6.057 3 000 1 849. 003
T 6.226 4000 1 435. 267

OrHr R 8~3% 10 R 3~ 5 n] il 45 E AL I ]
HATR] B 25 0F T+ 23 B AR B I HL T 25 0 5 B2 A e R
PV AR IS o 2 BT 38 I A S R IR f g

T3RR3R HE T ARG it WA 4 ) E ) o AR 5 7 2 B
B RO S O S B R R Y L | B N R T G AR o
(UAEE I E NP S E A ACER YN AT R PN
5L PO AR R 2 A /0N o LG ) R A A A R B AT AL
P i A AN BB FH 90 B2 A A D D B AV IR 78 e 9 4
o AL A S B AR R W HE K PR U T TR
BHOEYEREA R . G NIZE 5 5 BT S B0 i
R RS LI A8 DA HE K 90 7 TR 5 e A IR P
£10 FEIFBSHARER

Tab. 10 Bending test results at low temperature of gradation 3
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*
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i K3 1306 9.492 7 000 1 456. 652
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Fig. 3 Flexural tensile strengths for different gradations of

porous asphalt mixtures before and after aging
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Fig. 4 Maximum flexure tensile strains for different gradations

of porous asphalt mixtures before and after aging
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Tab. 11  Freeze-thaw split test results of gradation 1 under pre aging 6 660 0.667 3
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Tab. 14 Freeze-thaw split test results of gradation 2 after aging asphalt mixtures before and after aging
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