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Molecular Dynamics Simulation on Fraction Diffusion in Asphalt
Self—-Healing
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(Road and Railway Engineering Researching Institute, Hohai University, Nanjing 210098, China)

Abstract: In order to study the self—healing process of asphalt, in molecular dynamics, the model of asphalt and
the crack model were established by four—fraction analysis method. The diffusion process of the four fractions in
the healing process was simulated with different temperature, pressure and aging content. The density and mean
square displacement curves of the healing model were obtained and the diffusion coefficients of the healing stage
were calculated. The results show that the self—healing process of asphalt can be divided into three stages of
density recovery stage, structure recovery stage and self—diffusion stage; the diffusion coefficients of asphalt in
the process of healing are ranked in the order: saturates>aromatics>asphaltenes>resins; in asphalt healing, tem-
perature and pressure increase can promote the movement of asphalt molecules; in the same condition, the diffu-
sion coefficient of aged asphalt healing is obviously lower than that of unaged asphalt. Among the four fractions
of asphalt, the diffusion of resin during healing is least affected by environmental changes.
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Tab.1 Model and composition of asphalt
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Fig.5 Diffusion coefficients of asphalt fractions in
different temperatures
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Fig.6 Diffusion coefficients of asphalt fractions at
different pressures
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Tab.2 Composition of aged asphalt
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Fig.7 Diffusion coefficients of fractions of aged asphalt
at different temperatures
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Fig.8 Diffusion coefficients of fractions of aged asphalt
at different pressures

TR AL U AR A R IR EE R 5 T A A AR
(9 9 1 2R B M U 75 S A 2% 21 0 T BIR BAY R
Wi ZERANE T AE 8, ARFEF T BERE A N FEA TR
W R B AL W G I A5 A T R RO R
5SRO AR IR, 25 2 0 0 HOR RO A T R T e
BRI, ERRERE T 5 REANIITHH D
L, 2 9 BUR B A TR S 557 & o fig
o 9P BCR B2 B AR BN W7 5O Jo e
60 CHf 3z B W ., iR IG 1 8 BEE A Z 1L
WHETEAFEER T & A9 RS
SR T AL, IO KO e 5t AT 2 BT v Y
e TEMEIRGER T, 5 ARSI H & H 0y 8
AL, 25 40 #8480 o 55 20 /b i
JE RO TR R 1 MPa I AL W 05 & 73 19
HRBUE R EIIH I —F

TEMR 2 AF T, AW I 7 o o Fl o
A0 (9 A KOV AR TR B I 7 1 o SR D AT RE S
TEE A R T 43 T 4540 R A U A ) U T R
FROB T AU AR 2> T AR K, S U TR
KL/, AR AN o3 TR R I B AL AT R AR
AR, Z B

3 &g

1) AR I A i A v R A 05 3 B8 AR AL
ik, RERSH5 7T A AN 3 B B il
I, WK E B B AS YR E B BL A e s 1A
PRI BL

2) fEIE AEE ST, S0 Y R BON
REWMRI A G J7F o B Wi, 70 F
e VY e SuR s S e iy P

3) M WA TERER 5 2 21 SR AU 75 &
PRI o JELRE TR, DU ZH 70 HOR O O B TR
S B T U 07 A o AR AN 23 9 HCR KO0
B AW A A A 1 is S W] R e

4) W H a5 e ML, R
M B R B RS RS AR RN, o
R A2 S AR I 5 MR N

e pd S
[1] Eanse. K AR W& X8 E A9k W5 7 5 H M 68 1 52 i b 5%
[J]. 4645223 k2 2 4%, 2018 ,35(4) :21-29.



28 S NI 1T NI S

2021 4¢

[2] ERME A%, B4, 55, PITFIRG RS A @SR
[J]. BACSC M FL AR ,2014,11(4) . 1-5.

[3] BU%45, 25, B OC K A5 AN [R) 40 0K WG B R X 0 7 A A
PEBE A 5 0 B 72T, B TR A 2l (2l B2 5 T
M), 2018,42(1):97-102.

[4] 1 AT IR 2, BRAIN I, 45, FEA U0 T F A S R R Mk
S5 PERE T[], A SA R 4R ,2019:1-9

[S] 8 3, XU . A i P A 55 1 A BLEL AR AT ()] h
2 % 2441, 2019,32(4) : 235-242.

[6] i3, H Al T35 . B AR TR U 3 TR 5 R A 9 0% I
H A R REL]. AR 2241, 2019,22(3) :487-492.

(71 B, B B AR XU, 45 7K 23 78 6 TR I 3 U T 9 23 7 50
T WE5E[)]. W BR24,2018,36(3) :349-355.

[8] GAO Y,ZHANG Y,GU F,et al. Impact of minerals and
water on bitumen —mineral adhesion and debonding be-
haviours using molecular dynamics simulations [J]. Con-

struction and Building Materials,2018,171:214-222.

(9] AR 5T, WiTE B R B @A 17 o B 1 3 1 F ).
UM ELE 1, 2018,21(3) :433-439.

[10] LI D D,GREENFIELD M L. Chemical compositions of im-
proved model asphalt systems for molecular simulations[J].
Fuel,2014,115:347-356.

[11] GUO M,TAN Y Q,WEI J M. Using molecular dynamics
simulation to study concentration distribution of asphalt
binder on aggregate surface[J]. Journal of Materials in Civil
Engineering. 2018,30(5):04018075.

[12] XU G J,WANG H. Molecular dynamics study of interfacial
mechanical behavior between asphalt bin der and mineral
aggregate[J]. Construction and Building Materials , 2016,
121:246-254.

[13] T 44, IR0, aKR 22, 45 I 7 T 7E A 95 2 T W B 472
B0 T8 S 2 L (T, A e (b D) ,2012,28
(1):76-82.



