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Tab.1 Properties of Asphalt
KB I A WRE
& AHE(25 € ,100 g,5 5)/(0.1 mm) 70.1
FEMRE(15 € ,5 em/min)/cm > 100
MEFE (10 € ,5 em/min)/cm 24.7
B S (FREK)/TC 47
HABEHREPI -0.82
BRIE/ % 99.59
R (EREE)/% 1
R % -0.16
TPOT J5 (163 C,5 h)25 CREE AEL/% 64.5
10 CHRBEHE/ cm 8.7
1.2 8
RAEMEERNT R} S A RKE HAT H
BB AR R 5 WK 2 M 3.
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Tab.2 Properties of coarse aggregate

REWHH HEA HMUEER
AMIERE/ % 16.4 <26
WU R K/ % 21.5 <28
WEE/(1-m™) 2.724 =2.60
%K /% 0.32 <2.0
X3 I T 0 K B /R 5 =4
R B/ % 4.3 <12
HAREE AR/ % 9.4 <15
Kk ( <0.075 mm BRIE)/% 0.7 <1
RAEaH/% 2.1 <3
%3 BTHERER
Tab.3 Properties of fine aggregate
e A RRE HMHEEXR
BEE/(1-m) 2.718 =2.50
IRE( >0.3 mm 4 /% 12.5 =12
BWLUR/% 67.5 =60
ERE(<0.075 mmWEE)/% 2.5 <3
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N(r) =Cr~" (1)
RH:CHER D HFRNB L AW
VARE LRI R 42 o3 i eR HCH

F(r) =B(r)/N, (2)

KA F(r) BBRRL RS 16 BN, BB B
RERAMPZSHTURASRET B
RED AR RN, B
P(r) =M(r)/M, (3)
RP:P(NASPRRBHREELRM(r) R
BREAKTF r 0 BEE M, v B ERE.

W B R STE AR
P(r) =(r." =2yl -0y (4)
R or, WEUNBRR r, IR K ERR 2.
—BERT, STRRR r MM TF 8K
B 7o AT LAZZBE R (4) R

P(r) =[r/r,.1’"" (5)
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Tab.4 The gradation of aggregate and its fractal dimension

B UTHANERT SR/ %
RAe $26.5 $19.0 H12.5 ({;9.5IE 4. 75%?::]. 36 ¢?i¥8 $0.6 $0.3  $0.15 ¢0.075 4@ D
No. 1 100 98.0 72.9 65.0 48.6 36.2 28.4 20.8 15.2 11.3 8.0 2.569 2
No.2 100 98.0 85.0 78.0 62.0 47.0 36.0 24.0 15.0 10.0 6.9 2.5359
No.3 100 96.2 72.1 64.0 47.3 34.9 25.8 19.2 13.7 10.5 7.8 2.5572
No.4 100 96.2 79.7 74.8 55.2 37.9 27.5 15.5 10.3 8.7 6.2 2.494 7
No.5 100 96.3 69.7 61.1 43.8 31.3 22.2 16.2 11.6 8.3 6.0 2.5129
No.6 100 96.3 65.7 59.1 39.6 25.6 17.3 10.5 7.9 5.9 4.6 2.444 5
No.7 100 96.2 65.0 58.6 40.6 29.8 17.9 11.1 8.6 6.3 4.9 2.459 1
No.8 100 96.3 68.7 59.9 42.3 29.8 21.1 15 10.6 7.5 5.3 2.492 1
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Tab.5 The experiment results of ’
design index for 8 mixtures % e .
S 5.0
MEE  BE < I
144 A 17 :
AR i i L 8- g A
No.1 4.0 4.8 73.0 88.5 5.3 g
No.2 4.0 145 72.4 8.2 5.1 451
No.3 4.0 14.7  72.8 87.7 5.2
No.4 4.0 13.4  70.1 85.9 4.6
No.5 4.0 139 7.2 86.1 4.7 Y Is 330 I35 260
No.6 4.0 12,9 69.0 84.4 4.2 SED
No.7 4.0 13.1  69.5 85.2 4.3 B4 SREDSHARBHLER
No.8 4.0 13.3 6.9 8.3 4.6 Fig.4 The relation between fractal
15.0 r dimension and asphalt content
G145 HEA 1 ~4 T UFH, T HERE . HEFHRM
$i00 BE 0 24 FE 9 R0 R A b R A 2
§ BB REAM R, DR E D MR R RE D
:gz'” . FEmm R XTELEHE I RIEEB KR
13.0 BRI B % 0 AR A T R R BR
12.5 . ) L AT 2 BT 5L (] R 8 0 0 A R0 R 3 K. I
T2.40 245 Wééob 255 260 A MBI E A ERENENTETREZ

H1 S$HEDSTHAREMXR

Fig.1 The relation between fractal dimension

WHRABEVFAM
I 2R P

x o
o B

and viods in mineral aggregate

N
.
(=t

7.43

7.50
SHEE D

2.55

7.60

2 AREDEFHWENENXR
Fig.2 The relation between fractal dimension
and viods filled with asphalt
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Fig.3 The relation between fractal dimension
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N MEELELDREZHER X2EED S
RA R AR AT R B IS 447

S4EE D 55k E) B A i ] R
VMA =16.516D —27. 572 4 ,R* =0.964 6 (6)

SYEE D 58 1B Bl A A

VFA =34.474D -15.418 ,R* =0.968 (7)

SHEE D 5P EEE KR TR

y=31.743D +6.670 5,R* =0.978 5 (8)
SHEME D 5HEHRANNY KA
Pa =9.1546D —18.211 ,R° =0.9779 (9)
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BRET M HED=2.459 | AEMS 1
HHED=2.492 1 RALRK(6) ~(9),HHZE
B 7.8 MU0 BRI W FWAE SR ELERM
HESR.GRIES.
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Prediction of Design Parameters for SUPERPAVE Mixtures Based
on the Fractal Law of Aggregate Gradation

LIU Jian - xun'?, LI Bo®

(1. School of Highway Engineering,Chang’ an University,Xi’ an 710064 ,China;2. Gansu Road and Bridge Construction Group
Co. Lid. ,Lanzhou 730030, China; 3. School of Civil Engineering,Lanzhou Jiaotong University ,Lanzhou 730070, China)

Abstract; The fractal model of aggregates in Supepave mixture was deduced based on the theory of fractal ge-
ometry. By taking SUPERPAVE-19 as an example, the relationship between the fractal dimension( D) and de-
sign parameter was stadied by testing volume parameter of mixtures. Base on this, the design parameters of
mixtures were predicted. The results show that aggregate gradation of SUPERPAVE mixture has fractal charac-
teristic too. The fractal dimension has good linear correlation with voids in mineral aggregate, voids filled with
asphalt, initial compaction degree and asphait content. The design parameters of SUPERPAVE mixtures with
different D can be estimated accordingly. The fractal characteristics of SUPERPAVE mixtures will make design
method of asphalt mixtures more objective.

Key words: pavement engineering; fractal dimension; SUPERPAVE mixture; design parameter; prediction



