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Correlational analysis of graded fractal dimension of rubber

particle asphalt mixture and its dynamic stability
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Abstract: In order to study the correlation between the aggregate gradations fractal characteristics of as-
phalt mixture added rubber particle and its high-temperature behavior, the fractal theory was used to cal-
culate the aggregate graded fractal dimension of AC-16 asphalt mixture added rubber particle. The re-
gression relationship of fractal dimension D and its dynamic stability was established according to the rut-
ting test. With further calculation of two-dimensional, the relationship between coarse, fine aggregate
fractal dimension and its dynamic stability was established through regression analysis. The results show
there is a good linear correlation between aggregate fractal dimension and the dynamic stability of rubber
particle asphalt mixture, and the coarse aggregate fractal dimension has great influence on high tempera-
ture stability. In order to meet the requirement of the asphalt mixture dynamic stability which is greater
than 800 times/mm, the overall aggregate fractal dimension should be less than 2. 53, and coarse aggre-
gate fractal dimension should be less than 2. 66. 11 tabs, 12 figs, 15 refs.
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Fig.1 Relationship between dosage of rubber particle and dynamic stability
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Tab.1 Performance of petroleum asphalt

i FAEEOR | s A
£ ABE(25 C,100 g,5 5)/0. 1 mm 80~100 | 87.17
FEJE (5 em/min, 15 C)/em <100 =100
WA S (REREH /C 42~52 50. 6

®2 EBEARER

Tab. 2 Performance of aggregate

AN FPRLAR (mm) 1) % 1
FbHE FLALEE Cmm) 1 | R

3~5 | 5~10 [10~20| 0~3
R/
2.750 | 2.746 | 2.766 | 2.640 | 2.710
(g+cm ?)
WL B/ _
) 2.750 | 2.805 | 2.803 | 2.774 | 2.710 | 1. 180
(g+em %)

£3 THBEARER

Tab.3 Performance of mineral powder
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Fig.2 5 mixture gradation curve
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Tab. 4 5 mixture gradation

LR | 0.45 ML | MG
R 1| KA 2| R 3| RIE 4| HKL 5
o /mm | K7 R TR
19 3.76 | 100 100 100 100 100 | 100 {100
16 3.48 92 91 90 89 89 | 100 90
9.5 2.75 78 75 72 70 69 80 60
4.75 2.02 62 53 48 44 11 62 34
2.36 1.47 44 39 33 31 26 48 20
1.18 1.08 32 29 25 23 19 36 13
0.6 0. 80 23 21 18 16 14 26 9
0.3 0.58 15 13 12 11 9 18 7
0.15 0.43 10 9 8 7 6 14 5
0.075 | 0.31 8 7 7 6 5 8 4
%5 BEFEAE
Tab.5 Optimum asphalt content
RICKA Q1 | HAC2 | KL 3 | R4 | KIS

wEWE R/ % 4. 60 4. 65 4. 47 4. 54 4. 38

3 ERSREHSHFTRAMSER
EMERR R
3.1 ERASRAEMITE
AR 085 1L R R ok 3 SR R (R 6)
2 KT B A B T 45 R 8 49 B3 43 B 5 45

HHCRAZ I AT T HERL D
£6 SHERBARTRETERIH

Tab. 6 Double logarithmic coordinate of mesh size and

the pass rate of 5 gradations

fii FL R SF AN T % e i 3 25 ) T S 1
X HE HmL1 | AW 2 | W3 | KA | RIS
2.94 4.61 4.61 4.61 4.61 4.61
2.77 4.52 1.51 4.50 4.49 4.49
2.25 4.35 4.31 1.28 4.25 4.23
1.56 4.14 4.00 3.88 3.80 3.71
0. 86 3.78 3.63 3.49 3.39 3.27
0.17 3.47 3.34 3.20 3.09 2.97
—0.51 3.13 3.02 2.90 2.78 2. 65
—1.20 2.68 2.61 2.51 2.38 2.23
—1.90 2.25 2.21 2.12 1.99 1.83
—2.59 2.08 2.05 1.97 1.84 1.68
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Fig.5 Double logarithmic coordinate of gradation 3
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Fig. 6 Double logarithmic coordinate of gradation 4
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Fig. 7 Double logarithmic coordinate of gradation 5
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Tab.7 Graded fractal dimensions

RIECAKR B A D=3—2 LEPE Y1
Hhe 1 0.473 7 2.526 3 0.991 1
HHC 2 0.478 0 2.5220 0.997 0
Hhe 3 0.491 0 2.509 0 0.996 9
HhC 4 0.516 4 2.483 6 0.9955
KB 5 0.546 1 2.453 9 0.993 5
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Tab.8 Results of rutting test
£ g3 D S EE/GR » mm™ D)
e 1 2.53 1 600. 33
RN 2 2.52 2 639.13
R 3 2.51 2 735.25
RN 4 2.48 5 879. 80
KL 5 2. 45 6 010.13

W 1R AR o AR M RS s L A
FIBIEE AR O T R4 sh g 1 5 S B GRS 22 18] 119 5%
BB AN TR G BCHL L A0 SR LU BEAT S AR E B2
HER LR D M. il 8 fros. K
xR Dy NEHREERK .

7000
6000
5000
4000
3000
2000
1000

2.

y,=—58932x,+1.5X10°
o R=0.8994

.

44 2.46 248 250 252 254
D

B8 BhfasE B SRR ME B4R D kR

Fig. 8 Relationship of dynamic stability and

A E /(K - mm ™)

graded fractal dimension D

M 8 AT FE L W H IR A R SRR e S R
(1) 53 T8 4 B AE B AT AR G . B RHIN 43 T2 44K
e g B A O R B Gk 0.899 4, K 8
AL B AR BERIE 1 << L 2<<HR ML 3<<HHAL 4<<
R/WC 5. BEE 5 BG4 IE 4E B /) DR
W 370 MM B 5900, 4kt 63 %0 bk F
A% CF IR O s IR A B IR E T3 T shfa
JE BE I T e, a] A RHR BY BOR A 4 IR SR
R B L L ) AR S A M R Y . MR AR SR [l
JARK s EE D,=—58 932D+ 150 000, A] L)
T AC-16 i 7 16 A BHAS [7) 2% e #th 265 10 /9 3l £
FE BRI A vt A B P G E 1) i R R S
%, TOUA I R AR B T T RE .



12 k& XRFFROGAMFR)

2015 %

R9 SHREEMEASHAE

Tab. 9 Dosage of coarse and fine aggregates in 5 gradations

2 i Jm L 1| BC 2 | KBL 3| G 4 | BL S
AAERH(<4.75 mm)/%| 63 53 48 44 141
MR (4. 75 mm) / %| 37 47 52 56 59

0 K 2 A8 4 0 SC U 5 4 B4
SREUILIE ) LI T 5 R ] T 0 T 4 M
SRAT I s I 4 AR 0 28 A8 T A 0 B 24
AU RS 2) L A SRR (20— 2 R LA )
TE A 15 49 00 05 T AR 0 3 U JE X R £
SH17.

"\ p
P(r)ZJ ) P

( r 3—Dyg 4 75)37[{-

r& (4. 75, rps)

P, r&(0.075, 4.75)

(2)
s Py R 28 FR B ORI A2 1 3 3 385 D oy 4 RHE
KLRLARTE 4. 75 mm~ r. 30 1 7 T 4650 D 4R
BHBURLRLARE 0. 075 ~4. 75 mm i [ 1 70 JE 4E %4,
4.75 mm ML A0 RDRAR Y 23 ART .

A5 AR B A FR R KRR D 16 mm, $i HR A )
OB AERCR)TH IR 7 R R 0 TE 4R ST D Dy 4
RIC B TF3& 10,
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Tab. 10 Fractal dimension D, D., Dr of aggregate

| %Wl | K2 | RIS | RACL | KALS
D. 2.651 3 (2.5952|2.5368|2.4980 | 2.475 6
Ds 2.4871(2.4925|2.516 5| 2.498 6 | 2.482 9
D 2.526 3(2.5220(2.5090|2.483 6 | 2.453 9
SfaEE Do |1 600.33(2 639.13|2 735.25| 5 879.8 |6 010.13
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Tab. 11 Linear correlation of parameters

. LR A S (R?)
25 o
D D. D¢ HFEE D,
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D. 0.812 0 % 0.832 1
Dy = = *=
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