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[Regular Paper]

Deformation Properties of Asphalt Mixture on Various Loading Conditions
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The movement characteristics of aggregates in asphalt mixtures were investigated with wheel tracking tests
under the following loading conditions: reciprocating motion, one-way motion, and one-way motion with braking.
The outside wheel tracking tests used fine and gap graded (13F) asphalt mixtures.

The tests showed that the amount of rutting in one-way motion was larger than that in reciprocating motion.
In the case of reciprocating motion, the surface heaved up at the right load end. In the case of one-way motion,
the surface heaved up at the point 50 mm from both contact ends of the tire. Consolidation caused the rutting
phenomenon during reciprocating motion, and flow caused the rutting phenomenon during one-way motion,
based on the movement of aggregates as viewed from the right-angle direction to the loading. Therefore, the rut-
ting phenomenon including the deformation in the transverse direction can be analyzed by wheel tracking tests
based on one-way motion, or reciprocating motion, using the conventional wheel tracking test.

However, in the case of rutting during one-way motion with braking, the movement of aggregates in the wheel
direction caused by tire friction was larger than movement in the depth direction. The inside of the asphalt mix-
ture was dragged by tire friction in the wheel direction. Therefore, at locations where brake operation is fre-

quently needed, the rutting phenomenon caused by flow and abrasion will be greater.
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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 [%] 100.0 99.7 70.0 55.0 48.1 28.6 13.8 10.3
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Table 2 Specifications of Rollers

Item Wheel Tandem roller Tire roller
Total weight  [t] — 7.0 15.0
Quality of wheel — steel rubber
Number of wheels front 1 3

rear 1 4
Wheel load [kN] front 333 62.8

rear 36.3 84.3
Driving wheel front yes none

rear yes yes

+.... Specimen______ ... Specimen N

Photography Section

Camera

(a) Wheel Direction (b) Vertical Direction

Fig. 1 Direction of Photography
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Fig. 2 Analysis Method for Movement of Aggregates
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Fig. 3 Result of Wheel Tracking Test (reciprocating motion)
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Fig. 4 Result of Wheel Tracking Test (one-way motion)
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Fig. 5 Example of Relationship between Deformation and
Time
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Fig. 6 Volume Change of Asphalt Mixture during the Wheel
Tracking Test (reciprocating motion)
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Fig. 7 Volume Change of Asphalt Mixture during the Wheel
Tracking Test (one-way motion)
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Fig. 8 Movement of Aggregates (reciprocating motion, vertical direction)
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Fig. 9 Movement of Aggregates (one-way motion, vertical direction)
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Fig. 10 Movement of Aggregates (reciprocating motion, wheel direction)
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Fig. 11 Movement of Aggregates (one-way motion, wheel direction)
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Fig. 12 Distribution of Force in Asphalt Mixture
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Fig. 14 Movement of Aggregates (one-way motion with braking, wheel direction)
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