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Change law of volume parameters and predictive method of
VMA of porous asphalt mixture

GUAN Bo, CHEN Zhi-jun, HAO Pei-wen
(School of Highway, Chang’an University, Xi'an 710064, Shaanxi, China)

Abstract: In order to reasonably estimate the VMA of non-compacted mixture specimen, a new
method of determining asphalt content of drainage asphalt mixture was built based on volume
parameters. The relationships among volume parameters and change law of volume parameters
for porous asphalt mixture by means of theoretical analysis and indoor tests were studied in this
paper, which revealed the quantitative relationship among VMA, VV and effective asphalt
content of drainage asphalt mixture. Based on the calculation model of VMA, considering the
effect of aggregate gradation, aggregate accumulation characteristics and aggregate angular
features on VMA, this paper proposed an empirical calculation method for VMA upon aggregate
gradation. The results show that the aggregate gradation has a significant influence on VMA,

and the value of VMA mainly depends on aggregate gradation. While the asphalt aggregate radio
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is within 4. 0% to 5. 0%, the change has no significant effect on VMA. Comparing the results of

VMA from calculated and measured. which show that they are similar and have a good linear

correlation. According to the relationship among VMA, VV and effective asphalt content, the

effective asphalt content can be determined by applying the new method in the design process of

porous asphalt mixture. 7 tabs, 4 figs, 24 refs.

Key words: road engineering; void in mineral aggregate (VMA); predictive method; porous as-

phalt mixture; volume parameter; effective asphalt content
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Tab.1 Aggregate gradation

R I8 5 LR SF Conm) R B 3o 3/ %6
16.0 | 13.2 | 9.5 | 4.8 | 2.4 | 1.2 | 0.6

%

Gl 100.0 | 100.0 | 75.0 30.0 20.0 18.0 15.0

G2 100. 0 97.5 | 68.8 25.5 17.0 15.0 12.7

G3 100. 0 95.0 | 62.5 21.0 14.0 12.0 10. 4

G4 100. 0 92.5 | 56.3 16.5 11.0 9.0 8.1

G5 100. 0 90.0 | 50.0 12.0 8.0 6.0 5.8
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Tab.2 Computed results of volume parameters %

FORHRIC | WAL Vi 25 P Tvma Tvea iy
4.0 2.304 13.0 22.0 35.513
. 4.5 2.314 11.9 21.9 35.236
o 5.0 2.323 10.9 21.8 34.980
5.5 2.338 9.7 21.6 34.563
4.0 2.213 16.5 24.8 35.695
. 4.5 2.229 15.2 24.7 35.218
o 5.0 2.279 12.7 23.7 33. 895
5.5 2.285 11.8 23.5 33.598
4.0 2.167 18.3 27.2 34.699
) 4.5 2.169 17. 8 26.8 33. 843
© 5.0 2.195 16.0 26. 4 33. 828
5.5 2.198 15.3 26.2 33.781
4.0 2.110 20.5 28.5 34.139
. 4.5 2.119 19.6 28.3 33. 864
o 5.0 2.144 18.0 28.0 33.353
5.5 2.149 17.7 27.9 33.078
4.0 2.002 24.3 32.2 35.533
§ 4.5 2.009 24.1 31.9 35.398
o 5.0 2.015 23.7 31.4 35. 365
5.5 2.026 23.0 31.1 35.009
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Fig. 1 Changes of voidage with grading and

asphalt-aggregate ratio
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Fig. 2 Changes of VMA with asphalt-aggregate ratio
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Tab.3 Analysis results of voids in mineral aggregate

5 MBS | BB ¥0r F1{H Sig.
FEIEAER | 1125.913| 19 59. 259 197.188| 0. 000
e 57 888.548 1 |57 888.548[192 629. 072 0.000
RN BC 1 087.740 4 271.935 904. 887 | 0. 000
HliigEg=a 2. 426 3 0. 809 2.691| 0.054
iR 19.233| 64 0.301
Bt 61 284.500| 84
REIEETE | 1145.146| 83
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Tab. 4 Analysis results of gap rate of coarse aggregate

I MBI A B 5 F{d Sig. fH
A2 IE AR TR 46.439| 8 5. 805 19. 616 | 0. 000
I 32 023.783 1 |32 023.783|108 216. 648 0. 000
R RL 31.542| 5 6.308 21.318| 0.000
WAL 13.393] 3 4. 464 15. 086 | 0. 000
R 22.194| 75 0.296
Bt 100 252.596 | 84
HEIE Bt 68.633| 83
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Tab.5 Void ratios of coarse/fine aggregate and mineral powder

Hifs/mm | [16,13.2) | [13.2,9.5) |[9.5.4.75)|[4.75,2.36) [ 2. 36,1.18)

L 0. 64 0.71 0.75 0.76 0.77

Fifd/mm | [1.18,0.6) | [0.6,0.3) [[0.3,0.15)([0.15,0.075)|  #" ¥

2R 0.77 0. 80 0.82 0. 84 1. 60

xo6 MHAERMTMHESHLERY

Tab. 6 Morphological characteristics factor of coarse/fine

aggregate and mineral powder

S ARV KL A8 (mm) 82 R TE S FRAE R %K BIE
~ [16.2.36) [2.36,0.075) Y
SR 1.01 1.30 1. 60

BExb 5 AT B AR A Al A L T AT AR S
Bo R I RE R S INAE S 2 g ik T B AT
XHE AR IR T
®7 VMAHHEZR
Tab.7 Computed result of VMA

A G G Gs Gy Gs

i VMA {5/ % 21.6 | 24.2 | 26.5 | 28.1 | 31.4
Sl VMA BRfl/ % | 22.0 | 23.5 | 27.2 | 28.5 | 32.2
HXFIR 22/ % 1.8 3.0 2.6 1.4 2.5

M 6 i M SR LR VMA (£S5 50
{ELZ 16 4 B AR X 1R 2 A8 ST VI B P S5 00 s 90 5 P
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Fig. 4 Relationship between measured and calculated values of VMA
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