H39 % BT 2 TR KXKFEFROT F R) Vol. 39  Sup. 2
2009 4F 9 H Journal of Jilin University (Engineering and Technology Edition) Sept. 2009

BT X-CT $R 1 7L HE A U 77 1R 4 k)
2 I 6] A

FarPl, 2E R REMR

(L KZAE BHRHUEABIERA TR EL LR E,TL 710064;2, FhAF x@FK,. K& 130022)

B O ERAXCTHABFEGAERAEA R ERME LN ZATFT RGN TR E R
AHRERTTAR EREXN . ZRHFEEGTUERER LA R FRABNERFT A2
R, ZIFERANTRATNERFTN; AR NCANBRTERELHEE N 17. 7%
~R2.2V AR RENERBERAME 6NN AEZREENN2Z —ZRBF 0 EHY
ATHHEAERKNZRERIER . EEXRBEENZRELX, ZRABREL T, B —RGENE
NEXEBEZEBRNWAEAS A2 HEA~8mm N, ERQHHAER., EX o TAA . H =
BMEREMEZRBEAERHEZ 2 mm 4N SR AR 2 TR W HER,

FERA. AR IR ZRLOFTHEEXHE CTHA; ZAHEARTTRAR

FESES . U414, 103 X ERFRINED : A XEHS:1671-5497(2009) Sup. 2-0215-05

Characteristic of vertical distribution of porous asphalt based on X-ray
computed tomography imaging techniques

PEI Jian-zhong' , WANG Fu-yu?,ZHANG Jia-lin'
(1. Key Laboratory for Special Area Highway Engineering of Ministry of Education, Chang’an University, Xi'an
710064 , China; 2. College of Transportation, Jilin University, Changchun 130022, China)

Abstract: The research on the vertical distribution of air voids of porous asphalt mixture was carried
out using X-CT technique, digital graphic processing technique and the fractal theory. The results
show that the void features images are able to describe the connectivity and distribution
characterization of porous asphalt mixture and there is no in-plane connectivity in it; the air voids of
the six sections studied ranges from 17. 7% to 22. 2% ; the greatest discrepancy of air void quantity
among different sections is 16, accounting for about one-quarter of the total quantity; all the air void
profile fractal dimension are larger than the corresponding air void area fractal dimension, and it has
nothing to do with air void quantity. The air void gradation figure shows that the gradations in two
orthogonal cross-section mostly distribute within 4 ~8 mm in the same sample., but with different
distributional pattern. The contrastive analysis find that the discrepancy of maximum diameter
between transverse air void and vertical air void is 2 mm with relatively close equivalent diameter.

Key words: road engineering; distribution characterization of air voids; X-ray CT technique; porous

Yo # B #1:2008-02-12.

EETE FHRKAARPAEEIH (50608006) 5 BT 1 SR} 2 25 & 5T H (2007E223) s BOF 78 i 22 1 75 AN A S H¢
I H (NCET-07-0120) 5 # MK 24 5230 2 Bt 75 4F ZOM R 10 H

EEB AN P 1976 -, B W L. WF5E D7 M - 38 B TR, E-mail:jianzhongpei@163. com

BEEE. TEEQTS H 4, I, 4. #5548 TR, E-mail: wiy@jlu. edu. cn



. 216 - Sk ok ¥ %

(T % )

% 39 A&

drainage asphalt mixture

25 U 0 7 TR A R I [ A R AE B 5 )
T 1 B FH P B AR Il P M . T SR FH Y
HRAREITHETRA VV.VCAVMA %5
B, X B S HOT A i %0 M Sz e 7 7 TR A RS B
B JUT A PN TR RN A1 IE  F S AN B A R S R
BFZm B2, Wik, X TFhERA
E N RS A8 1 B 5T R AT SR S A
— o CHRLT. 215k R H R AR 5E 1 I 7 1 & K
M 25 B0 A RS S DA KB B O 67 43 A L 2 otk
B IPRFEE R G RHB B PE L A O S
A 11 = A4 B A4 RIAROUL 45 4 1) J8 Ak 5 SOk 3 R
B WA R 5T T HE K W T I 18T 2 B P9 R 4 A
FTIBE T I T HEAK W5 7 1 T8 992 38 2 B 5 SOk
(4 107 FH 48 sifep b A B A 0L 4 3R T O 7 VR B
WFFE T D 25 B 15 100 - — b A 1H 20 T 2 B
PRI 30T S 0 g — T )3k 1) 1 AR R 2 R 3 5 S
k05 1R F B IE AL B 7 2 e M JF e 1T B K R
J2 T L% T8 25 BRI B 2S B Oh 17. 33065 3C
R L6 1R F R G164 BT vk 0 B 170 BRSO 5 M
JoT W T A B R B R K R A A AR T
Wi IR A RE 23 B R Y 52w B L 145 45 A DG A
FOFWI TR AR R R I HE P AR
N e N A A R el 0 TR O I I 2
WFoE & PEAT TR, g 57 1 AR 225 B 40 A B
U 23 B 40 A 1 5 AR 455 76, {HL ply T 3 26 455 780 Jy ik
H5AEE SRR — K2 HE T H R 5
AT, AN 8 ELEz I T 00 75 TR A R 25 B 4 (]
Gy AR GRS

VE# 18 28 B R4 K i HEK W 75 1R A BHE N
oA R A X-CT HAR B BHR AL B H R R4 B
RIS AHZE A 0 07 56 W IR A R 25 B 2s [l B
HATIR AT .

1 Wik S ER s

BT X-CT e AR AT LA JE 55 #4600 4 1 1 3%
WL K BT PR AR AL R R AT LY CT AR 47
BOF AT L T 53 T8 BB T EAS LN A 1 5] A
BRI AT o B e DR AR SO = A 4 5 AT
WHERA RS BT

X T HE K W R A Rk B A PR 5 AR BF 5T
KRB A R B SRR (R S s B
SR AY SR IC | 3R T S0 B AT R B o0 A RS A

DRI I P 5 0t 1) B S A R PR =2 D X 427 T g
AR RS AR AR Z A 57 X
TR LR I 12 15 A PR 3 2 P 5 b B 0 R A K
Mo TS SR R B A T PR AR B A R
PGP K — o A5 580 5 ol 0 9 ) 45 28 5
K

TR A B Ak B T 2 oy PR o 2 8« B 1 4
78 2+ B 5T 4 i P FBOR A AR (RS S A5 TAR s A
PLAC H AR oy BRGSO B AR A
AR AR . AR WA 1 R,

| Bt 5 ==
|

| mesw |

E 15 H FRfr eI

1 BFEGLEIERE
Fig. 1 Flow chart of digital graphic processing
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Fig. 2 Scanning sketch map of vertical section
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Fig. 3 Image characterization extracted from air void feature
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Fig. 4 Condition of in-plane connectivity of air void
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Table 2 Parameters of CT image for vertical

distribution of air void
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Fig. 5 Vertical distribution of air void gradation
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Table 3 Transverse and vertical distribution gradation

of air void for the same sample
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d<1 0.2 0.4 7<d<S8 8.9 6.2

1<<d<2 3.2 1.6
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Fig. 6 Transverse distribution of air void gradation
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