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Experiment analysis of influence factors on the volume
parameters of asphalt mixture used in asphalt concrete

deck pavement after bridge broadened

CHEN Jing-xing"?, FENG Zhong-ju', GUO Rui'
(1. School of Highway, Chang’an University, Xi’an 710064, Shaanxi, China; 2. Xinxiang—Zhengzhou Expressway

Management Bureau of Henan Provincial Communications Department, Zhengzhou 450000, Henan, China)

Abstract: In order to guarantee asphalt concrete deck pavement’s good performance of anti-water
damage and anti-rutting, the paper specially studied the influence factors on the volume parameter
of the asphalt mixture used in concrete deck pavement after bridge broadened. Taking three gra-
dations of AC-13 mixtures as research object and through Marshall and Rutting test, the paper
analyzed the influence factors of the volume parameter of AC-13 asphalt mixture including asphalt
contents, the volume of air voids, voids in mineral aggregate and voids filled with asphalt. The
results show that under the same test conditions, with the increase of rolling times, the volume
of air voids and voids in mineral aggregate decrease gradually, but the voids filled with asphalt in-
crease continuously; under the same compaction work conditions, volume of air voids of AC-13 in
the rutting depth (when the content of the asphalt is about 4. 0%) is necarly the same as that in

asphalt mixture not undergoing rutting test, but with the increase of the content of the asphalt,
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the volume of air voids of asphalt mixture on both sides of the rutting depth constantly decrease,

which is less than that not undergoing rutting test. 5 tabs, 2 figs, 15 refs.

Key words: road engineering; asphalt concrete deck pavement; asphalt mixture; volume parame-

ter; Marshall test; rutting test
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Tab.1 Apparent densities of coarse aggregates

HiA%/mm 16 13.2 | 9.5 | 4.75

FNUAH KT B /(g + cm ™) 2.657 | 2.651 | 2.671 | 2.655

FERFAIXS R/ (g» cm %) | 2.641 | 2.634 | 2.659 | 2. 646
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Tab.2 Apparent densities of fine aggregates

BLAE /mm 2.36[1.18] 0.6 | 0.3 |0.15]0.075
MR/ (g em™3) | 2.64|2.65|2.66|2.67|2.68| 2.69
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Tab.3 Technological indexes of petroleum asphalt AH-90

HARIE S TEPRE||  BARTEAR EiER A
EFABE25 C,100 g,5 /0. Imm | 95 || wfIE/ % 99. 59
KR (CO I 15 | >150| &/ C 332
SRR RECCH)ZEE /em
e - 10 | 72 | #pe/c 47.6
31 41 R g
W B GRIBD / %6 .50 | PRI 165. 2
(60C)/(Pa-~s)
/(g e cm™?) 0.996
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Tab.4 Gradation compositions of AC-13 asphalt mixtures
F 40 6 $L Cmm) 1149 38 55 36/ %6
13.2] 9.5 (4.75(2.36(1.18] 0.6 | 0.3 |0.15(0.075
AC-13 Ff | 100 | 86 | 67 | 50 | 39 | 27 | 19 | 15 9
AC-13 Fiflf | 96| 75 | 53 | 38 | 26 | 20 | 14 | 10 7
AC-13 FFR | 90| 65 | 46 | 28 | 25 | 21 | 11 9 6
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Tab.5 Results of Marshall tests of three gradations

VI RA KA UL/ 90 | BUS o RB /(g » om ™) | BIRFUIGT L | ZB0%/ %60 | A/ | BB/ % | Fa B /KN | i/ mm
4.0 2.500 2.235 8.25 45.15 18.2 9.23 4.50
4.5 2.483 2.396 6.29 63. 80 15.5 10.17 5.20
AC-13 R
5.0 2.462 2.337 5.30 65. 40 15.7 16. 50 4.90
5.5 2.455 2.332 5.02 70. 40 16.8 15.31 6.11
4.0 2.508 2. 289 7.90 50. 90 16.8 11.28 4.30
4.5 2. 480 2.335 6.10 64.70 15.5 10.97 4.00
AC-13 Hf
5.0 2.459 2.330 5.00 68. 80 15.9 10.03 4.90
5.5 2.451 2.331 4.70 72.50 16. 1 9.37 5.10
4.0 2.493 2.329 6.20 58. 60 15.6 18.23 3.90
4.5 2. 480 2.355 5.10 67. 30 14.7 12. 44 3.50
AC-13 TR
5.0 2.461 2. 365 4.30 72.40 14.6 15.11 3.40
5.5 2.455 2. 359 3.10 79. 60 14.2 13.86 4.20
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Fig. 1 Relationship between the volume parameters

and asphalt contents,rolling times
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Fig. 2 Relationship between the volumes of air voids and

asphatt contents before and after rutting tests
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