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Movement Characteristics of Aggregates in Asphalt Mixtures
during the Wheel Tracking Test
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The deformation characteristics of asphalt mixtures in the crossing direction during the wheel tracking test (1 h,
2500 passes) at high temperature were investigated using dense graded (13F) and drainage asphalt mixture. The
two-dimensional movement of the aggregates due to the wheel load was analyzed by right angle photography of
the specimen.

The behavior of the aggregates was divided into three stages (first, second, and final stage). The aggregates in
each mixture moved in the vertical direction under the load, which reflects consolidation of the asphalt mixture.
The aggregates moved in the horizontal direction on the surface near the load, which reflects the flow of the
asphalt mixture. The aggregates also moved with rotation in both regions. The net result was absence of
movement. In addition, the volume change of the asphalt mixture caused by deformation of surface was closely
related to the deformation just under the load in the first stage. The asphalt mixture after the wheel tracking test
was cut to measure the density. The results showed that the density increased just under the load and decreased

in the upper part of the surface near the load.
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Table 1 Gradation of Mixture
Sieve opening [mm] 19.0 13.2 4.75 2.36 0.6 0.3 0.15 0.075
Passing weight [%] Dense graded (13F) 100.0 99.3 62.2 50.0 39.2 253 11.9 9.7
Drainage 100.0 99.1 18.2 16.5 11.5 74 5.0 4.2
Table 2 Specifications of Binder Dense graded Drainage
- - S 5 Asphalt Mixture (13F) Asphalt Mixture
Binder type Density [g/cm’]  Pen. TR&B [C] Asphalt finsher Asphalt finsher
Straight asphalt 80/100 1.032 90.0 47.0 [ ] [ ]
Porous asphalt 1.023 51.0 96.5
Macadam roller Macadam roller
! one c{clc | one cycle
[ . ]
Y AERBTo T,
FEROEE, WIREBHOT 27 7 )V MESWICIE, W T roler e roler
lir%ﬁ‘ BT RIS B A LR TH Y, ﬁﬁ@mtgnna 133 [$I | |
SRR AL L, EERBROREGWIIIIE S SO IZA
1[:?)\’# LA EREXHLNIILT, Fig. 1 Rolling Method and Number of Rolling Tests
2. EBRBLUBIAEE
2.1. ZRI7 7V NEEYOEEDEE Table 3 Specifications of Rollers
WTSRERIM LT A7 70 MREINS, HHEET AT 7 Item Wheel  Macadam roller  Tire roller
)V MRA oA L OHEK] A7 7
MRS (13F) (LT, %4 13F) B & UHKkET 7 Towlweight 10 - 0 205
k (FII: t[c@ (LX‘F, *jF/.k L&L) L L7, ‘iﬁ‘*i 13F i:”:(ﬁk_ 2Bl Quality of wheel . Steel Rubber
LEBOMHMBEL L T—HKHNTH Y LEEIL N2 &, Pkt Number of wheels Front 2 3
3 HASEEE AR BV C AR CATIICIT S N5 4 L, W4 Wheel load [k ]f}ear 6é8 134
eel loa ront . .

M TERAHINL, #HSATOSREWTHS Z &AL Rear 705 150
L7z, Driving wheel Front Yes None
2.2, ERAMES K OHBAENEE Rear Yes Yes

REFFeCMHM L 72 REWE, BH 13FIZA ML —FT A
7 7V b 80/100, As it 6.0%, HEEZEF &33.8%, #HilEikE
150C, HERPEIGEHELET A7 7V b, As®50%, HIZ
22 EH19.9%, WEERE 180C & L7z, MA@ ok %
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ABRENEES CU LRI~ 7 & A8 — T — 2 & ) i i & £ :
e - - . Tire Camera
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3Omm’7§-@%bilbl/f\“‘)‘/7@72:%17‘7’:0 EeoLlBE ]
OEEFE L3S T & FUAROIRFE 4TV, ZORFARE LCY) G
DELY, WTRERHBLER (T section) & L7:zo HRAWOIZ Tracking Direction Weight
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Fig. 2 Apparatus for Wheel Tracking Test
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Fig. 3 Relationship between Aggregates Distribution of an

Analysis Section and Standard Gradation (dense graded
asphalt mixture (13F))
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Fig. 4 Relationship between Aggregates Distribution of an

Analysis Section and Standard Gradation (drainage
asphalt mixture)
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First stage (0-600 passes)
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Fig. 5 Movement of Aggregates (dense graded asphalt mixture (13F))
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Fig. 6 Movement of Aggregates (drainage asphalt mixture)
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Fig. 7 Deformation Process of Surface during the WT Test (dense graded asphalt mixture (13F))
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Fig. 8 Deformation Process of Surface during the WT Test (drainage asphalt mixture)
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Fig. 13 Density Change in Asphalt Mixture in the Depth
Direction (drainage asphalt mixture)
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