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Abstract; X-ray computed tomography (CT) images were
obtained and analyzed to study microscopic void features of
various PAC(porous asphalt concrete) mixtures. Experimental
tests were performed to research the influence of air voids,
aggregate gradation and nominal maximum aggregate size on
the microscopic void features and relationship between
microscopic and mixture properties. It is shown by the
research results that the void equivalent diameter, void area,
void quantity and void distribution of PACs mixture were
closely related with the mixture” s material composition and
performance. For the PAC with approximate air voids,
mixture’ s microscopic void features had good regression
relationship with dynamic stability, Cantabro loss as well as
acoustic absorption peak.
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Tab.1 Main technical index of aggregate

LR/ — WKk
m (ERE[EIL 7 Tz AL WL R
BB T 0304—2005 2.893 g+ cm 3
Rk 2 T 0304—2005 0.740%
10~15 KIHLEBFER & T 0317—2005 14.330%
TEREE T 0316—2005 14.661%
gg;lkﬁ%oﬁ% T 0312—2005 6.910%
BHRREE T 0304—2005 2.861 g+ cm 3
Gk 2% T 0304—2005 0.892%
5~10 BEULBRERE T 0317—2005 14. 330%
gg;ﬂtﬁ% (& T 0312—2005 8.350%
o~y DHE T 0334—2005 62. 300%
EBERREE T 0330—2005 2.826 g+ cm 3
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Tab.2 Main technical index of virgin and modified
asphalt
— 0.1mm  Hibg/ FERE/cm 60 CEh A%
25 C&HAE T 5C 15°C E/(Pa-s
. 72 47 100+ 276
RRGT (60~80)  (=46) (=1000  (=180)
. 48 88 49 100+ 125 352
AT (=40) (=80) (=30) (=80) (=20 000)

I A5 P EOR A BB AR ER.

AE 2R L B AR AR 2. 36 mm JiFFLAE T
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PAC-13d, PAC-13e), W 1 fi 7w, 25 B 43 51k
16.1%,18.2%,20. 1%,22. 7% 25. 1%. RIEH 24
25 BRERAH T, SR BC SR Ak 40 W23 BRAFAE B2 1
P55 2. 36 mm FFFLIE T R AL, B EE PAC-13c
KECH 9. 50 mm H 4. 75 mm HFFFLET R, KB T
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23 SRR AR , ¥R 2040245, 0 T PR A BREARE
BXHE A R4 ZS BRRFAE B2 R, R T S B R R
2090 A FR B KB 42 (nominal maximum aggregate
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Fig.1 Gradations of aggregates with different air voids
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Fig.2 Gradations of aggregates with similar air voids

and different size
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Gradations of aggregates with similar air voids

and different nominal maximum aggregate size
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Tab.3 Gradation of porous asphalt concrete for testing

R/ % . .
REHF LI /mm ﬁﬁﬁ;&/ 3—3[%2@/
16.0 13.2 9.5 4.75 2. 36 1.18 0. 60 0. 30 0.15 0.075
PAC-13a 100.0 90.1 61.5 28.3 20. 6 17.4 14.3 10. 3 8.2 5.3 5.2 16.1
PAC-13b 100.0 90.1 61.4 25. 8 17.7 15.1 12.6 9.3 7.6 5.2 5.0 18.2
PAC-13c 100.0 90.1 61.3 23.4 14. 8 12.7 10. 8 8.3 7.0 5.0 4.8 20.1
PAC-13d 100.0 90.1 61.2 20.9 11.9 10.4 9.2 7.3 6.3 4.9 4.5 22.7
PAC-13e 100.0 90.1 61.1 18.5 9.0 8.1 7.5 6.3 5.7 4.8 4.2 25.1
PAC-13c+ 100.0 87.6 52.4 21.5 14. 8 12.7 10.8 8.3 7.0 5.0 4.8 20.3
PAC-13c— 100.0 92.6 70. 3 25.2 14. 8 12.8 11.0 8.3 7.0 5.1 4.8 19.7
PAC-10 100.0 100.0 97.1 30. 8 14.9 12.8 11.0 8.3 7.0 5.1 4.8 20.1
HeEA, B 5 Prnh =4 B iR S B A
BRI AR/ mm3
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Fig.5 Air voids spatial distribution of specimen
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Tab.4 Voids characteristics parameters of cross-sections images of porous asphalt concrete

e BERR/ % B BEPHER PSR PR

N | 2D Wi P 4R 3D By SEBE/A BEH/mm? TE#H/mm? E#/mm
PAC-13a 16.1 16.0 15.7 88.7 1290.5 14.5 4.3
PAC-13b 18.2 18.0 17.9 86.3 1455.0 16.9 4.6
PAC-13c 20.1 19.9 20.4 84,5 1612.9 19.1 4.9
PAC-13d 22.7 22.8 22.9 83.4 1852.8 22.2 5.3
PAC-13e 25.1 25.0 24.7 82.2 2 026.8 24.7 5.6
PAC-13c+ 20. 3 20.0 20.6 73.0 1618.9 22.2 5.3
PAC-13¢c— 19.7 19. 7 19.9 108. 6 1591.9 14.7 4.3
PAC-10 20.1 20. 1 20.2 136. 6 1628.7 11.9 3.9
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Fig.6 Box-counting dimension of porous asphalt

concrete’s cross sections images
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Fig. 7 Relationship between void equivalent diameter,

number of air voids on cross-section and air voids
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3.2 4R

S e RNt LW TR AR A W 2 BRARRAE Y
SR, PEE T 28 BRI R 20 %6 A2 A7 T 4% B ML 40 AR I
HIIRE S8 (PAC-13¢c+,PAC-13¢, PAC-13¢—, X [
BI2S B R4y Bk 20. 3% ,20. 1% F1 19. 7%) 474
¥r. BB 9 BT, 28 BRERAR AT I, VB AR R EC ok, U

25 BRAESS E AR, T TP 32 BR AR B /D

5671 B SN ER 7120

= N T T N
;@? -100§
= 48¢ H
im g
ool 180 |

4.0 70 §

PAC-13c+ PAC-13c PAC-13¢c-
e
B9 ZRIFRELZEFFRRSBOZRENERMETE
THEEYE

Fig.9 Void equivalent diameter and number of air voids
on cross-section of porous asphalt concrete with

similar air voids and different graduation
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Fig.10 Box-counting dimension of porous asphalt

concrete cross sections images with similar air
voids and different graduation
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on cross-section of porous asphalt concrete with
similar air voids and different NMAS
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stability and void equivalent diameter
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