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Abstract: In order to solve the problem of pavement cracking in asphalt concrete road maintenance in China,
to provide data support for asphalt pavement construction and preventive maintenance, and to provide
theoretical support for formulating regional maintenance policies and standards, the influence factors of self-
healing performance are studied for the common cracking diseases in asphalt pavement of highway and urban
roads. In order to better simulate road cracking and study the influence factors of self-healing performance,
starting from asphalt mixture mix design, based on four-point trabecular bending fatigue test and the
evaluation method in Ny, method, choosing fatigue recovery rate as the evaluation index, the factors such as
air voids, content, type and gradation of asphalt mixture are studied by using single factor method. The
significant influence level of each factor is analyzed by using grey relational analysis. The result shows that
(1) the self-healing ability of asphalt mixture is inversely proportional to its air void, and the fatigue life
recovery rate decreases with the increase of air void; (2) the self-healing ability of asphalt mixture is

proportional to the asphalt content, and the fatigue life recovery rate increases with the increase of asphalt
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content; (3) the self-healing ability of SBS modified asphalt mixture is better than that of ordinary asphalt

mixture, and it increases with the increase of base asphalt label of modified asphalt; (4) the fatigue recovery

rates of asphalt mixture with different gradations are different, and the fatigue life recovery rate decreases with

the increase of maximum nominal particle size. At the same time, the grey relational analysis result shows

that the influence of asphalt type on the self-healing ability of asphalt mixture is the most significant, followed

by air void and content of asphalt mixture, while the gradation type has no significant effect on the self-

healing ability of asphalt mixture.

Key words; road engineering; self-healing property ; fatigue recovery rate ; influencing factor; gray relational

analysis
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Tab.1 AC -13 synthetic gradation

SR/

mm

13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075

HHE/ % 95 76.5 53 37 265 19 13.5 10 6

®2 AC-20 AH KA
Tab.2 AC -20 synthetic gradation

SRR/

mm

19 16 13.2 9.5 475236 1.18 0.6 0.3 0.15 0.075

Hic{E/% 95 85 71 61 41 30 22.5 16 11 85 5
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Tab.3 Marshall volume parameters of AC —13 SBS

modified asphalt mixture

PEAT By BRI E

WAt/ BB SR REE WAE REE WE
% X 2% VWV/% VMA/% VFA/% MS/kN  FL/mm
3.5 2.410 6.8 14.1 51.7 11.48 2.49
4.0 2.426 5.6 13.6 59.0 12.29 2.57
4.5 2.429 4.7 13.9 65.8 12.72 3.00
5.0 2.443 3.5 13.8 74. 4 12. 05 3.34
5.5 2.456 2.4 13.8 82.9 11.53 3.51
Fd AC-20 0 ERFAEREHDERERSY
Tab.4 Marshall volume parameters of AC —20 No. 70
matrix asphalt mixture
A BB EE RIBEERE WRE REE A
L/ % o VWV/% VMA/% VFA/% MS/kN  FL/mm
3.0 2.435 6.1 12.76 52.6 10. 87 2.26
3.5 2.452 4.9 12. 59 61.4 11.26 2.91
4.0 2.463 3.8 12.63 69.9 12.72 3.27
4.5 2.489 2.0 12. 11 83.1 12. 03 3.37
5.0 2.499 0.9 12. 18 92.5 11. 88 4.19
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Fig. 1 Four-point trabecular bending test result of
AC -13 SBS modified asphalt mixture with

different air voids
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Fig. 2 Four-point trabecular bending test result of
AC -13 SBS modified asphalt mixture with different
asphalt-aggregate ratios
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Fig. 3 Four-point trabecular bending test result of
AC -13 asphalt mixture with different
kinds of asphalt
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different gradations

TR - o - B BRI B R R kT

XTI R AR A A e AR L, R SC
A T NTE RS B Dl T U 28
PP S XS LR, DR T A o SR YK SR o
B 07 iR N AR DB 2 G EA T 5 o
2.5.1 IRKXEDHAE

B, MESHEEGIRLERED], HhSEH)
SESRAR G T R B P81, e Xy = 1 X (),
J=1,2,3, -« nf; WEEIEZ R GAT NI
R SR 75, ek X, =1X. (), i=1, 2,
3, o+, nbo BRJE, WA RBOK AP B A
A, PR AT O AL B, 32 2R A bn ifEfl
Jrik, SHEBENH BRI HE N Y, = 1Y, (),
j=1,2,3, -, n} MY, ={Y,(j), i=1, 2, 3,
ceyonbo HOK, MRAEARHEACAE B ZER, TS %
KON HE B RS I K R e R &, (k) % 5K
(1) 5.

A + PA L

gOi(k) :AOL(k> +pAmax’ (1)

K, Ay (k) k IZIBA TR 4axt 2, B A, (k) =
LY, () =Y, () |5 A a5 i 20 4% 25 h ) Bk
B, WA, =1Y0) - Y.() |5 A, BERZR
daxf 22 AR /ME, Bl A, = 1 Y () - V()1
p NIPERE pe (0, 1), —MIFLHHO0.1~0.5,
HWEIO.5, fefa, MWRIEKOCHRE, THHIKOCEE
Foro JIBCRE AT AT LU EU A5 PP 510 A9 45 A B 220 ) JK
RHERE I EI
2.5.2 BHEAEELHXEBESS T

FEHE OB A3 AT Oy s, 40U 8 05 WK A2 Al 5
RGN, BB BRE WE R WEE.
FECAIINE g LR, FLAAR I 52 e 2 B30 0 25 R
s fim.



55 6 ) UL, S AT AEAMERMIE RS EHOHHE TR 15
®5 BYMEBTHEANESHER
Tab.5 Four-point trabecular bending test result under different influence factors
P s 2= 1 2 3 4 5 6 7 8 9
2SR = H LIS = T {liS ] T {[iS
WMHE SR/ % 3.8 4.8 5.8 3.8 4.8 5.8 3.8 4.8 5.8
Wik A 70* 90* SBS 90* SBS 70* SBS 70* 90*
P i 2 AC-13 AC-20 AC-13 AC-20 AC-13 AC-20 AC-13 AC-20 AC-13
TR IE 2R/ % 16.4 31.8 55 24.5 46.2 25.1 31.7 20.5 36. 1

I, B85 X, = {16.4, 31.8, 55,
24.5, 46.2, 25.1, 31.7, 20.5, 36.1}; ZSBR&f
WA RD X, = {29.9, 46.2, 56.5, 29.9, 46.2,

56.5, 29.9, 46.2, 56.5}; WitF HEAEN LS
X, = {31.7, 46.2, 55, 31.7, 46.2, 55, 31.7,
46.2, 551; WH MRIENLEES] X, = {17.8,

33.4, 46.2, 33.4, 46.2, 17.8, 46.2, 17.8,
33,41 HELRBMERN LB X, = 146.2, 38.9,
46.2, 38.9, 46.2, 38.9, 46.2, 38.9, 46.2},

JEHITCENMEAE RN 6 FR.
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Tab. 6 Summary of dimensionless initialized data
Y; 1 2 3 4 5 6 7 8 9
Y(K) 1.0 1.5 1.9 1.0 LS5 L9 L0 15 L9
K 10 1.5 1.7 1.0 L5 1.7 1.0 15 1.7
(K) 1.0 1.9 26 1.9 26 10 26 10 19
Y,(K) 1.0 0.8 1.0 0.8 1.0 0.8 1.0 0.8 1.0
Yo(K) 1.0 1.9 34 1.5 28 1.5 19 1.3 2.2
HETT, 5 BOR SCHR 73 A T L W 07 ik, R
HOCHR R B, HAARBR AR 7 P .
RT XBKRPER
Tab.7 Correlation coefficient result
& 1 2 3 4 5 6 7 8 9
o (k) 1,000 0.753 0.450 0.708 0.485 0.770 0.563 0.803 0.794
(k) 1.000 0.714 0.426 0.708 0.469 0.854 0.563 0.853 0.720
(k) 1,000 0.950 0.613 0.758 0.844 0.693 0.644 0.828 0.787
(k) 1,000 0.522 0.338 0.648 0.398 0.635 0.563 0.746 0.500

ARG IR B, R AT A5 25 R SQ IR,
IRE R 8
®8 XEKEZR

Tab.8 Correlation result

To1 To2 To3 Toa

0.703 0.701 0.791 0.59%4
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