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Table 1 Gradation of Mixture

Sieve opening [mm] Weight percent passing [ %]

13.2 100
4.75 67.0
2.36 48.5
0.6 28.5
0.3 16.7
0.15 10.1
0.075 7.3
Asphalt content [%] 5.8

Table 2 Various Samples and Combination of Test Con-
ditions

Characteristics of base Tests and sample number

VVT&)

Surface  Quality TFEF‘vmd“iempﬁ’-7-————Fk»
459 60" ural
[°cl [cl
Smooth”) Metal 0 1 1 1 2 3
Ditto Ditto 80 1 2 1 3 6
Ditto Mixture 0 1 1 1 1 3
Ditto Ditto 80 1 1 1 2 6
Rough”  Mixture 0 1 1 1 1 3
Ditto Ditto 80 1 1 1 2 3

Sekiyu Gakkaishi,

a) Measurement of total void, upper, middle, and lower
voids.

b) Measurement of surface and bottom temperatures of a
mixture when it is compacted.

¢) Wheel tracking test.

d) Temperature of wheel tracking test.

¢)Smooth surface is assumed to be of ordinary surface of
asphaltic pavement.

) Rough surface is assumed to be of cold cutting surface of
asphaltic pavement.
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Table 3 Void Ratios of Samples

Characteristics of base

Void ratios [ %]

Surface  Quality Temp.[°’C] Upper Middle Lower Total
Smooth  Metal oY 77 95 11.6 93
Ditto Ditto 80 10.2 8.4 7.7 8.7
Ditto  Mixture 0 8.7 7.5 8.1 8.1
Ditto  Ditto 80” 105 8.2 69 86
Rough  Mixture 0 9.8 8.4 8.0 8.7
Ditto Ditto 80 10.6 9.0 7.2 8.8
a) Sample B. b) Sample A.
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s 8 4 >
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= 1
&
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517 - - & - -Rough, Mixture
4 Upcer  Middle  Lower
Fig. 1 Vertical Distribution of Void Ratio
(base temp.: 0°C, thickness: 35 mm)
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= 7 X
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Fig. 2 Vertical Distribution of Void Ratio
(base temp.: 80°C, thickness: 35 mm)
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Fig. 3 Relation between Average Surface Temp. of Mix-

ture and Void Ratio of Mixture
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Fig. 4 Relation between Average Bottom Temp. of Mix-
ture and Void Ratio of Mixture
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Relation between Void Ratios of Mixture and
Dynamic Stability (test temp.: 45°C and 60°C)
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Table 4 Relation between Dynamic Stability (y) and
Void Ratio (x)

Test Coeflicient of Number
Part  temp. correlation Linear regression of
[°C] samples
Upper® 45 —0.50 »=—420x+6300 6
60 —0.20 y=— 57xt1260 11
Middle” 45 —0.68 y=—810x+8800 6
60 —0.67 y=—130x+1800 11
Lower” 45 —0.90 y=—540x+6700 6
60 —0.92 y=—120x+1600 11

a) Upper part of pavement layer.
b) Middle part of pavement layer.
c) Lower part of pavement layer.
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~5 0O : Middle Part °
R A :lower Part °
° 4 [ ]
- A
& | °
© o
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6 7 8 9 10 n 12
Void Ratio of Mixture (%)
Fig. 6 Relation between Void Ratios of Mixture and De-

crease of Void Ratios after Wheel Tracking Test
(test temp.: 60°C)

2 a ;
4 o § 8q

A jb

Total Rutting Depth (mm)
(-]

3 ® : Upper Part
Ar O : Middle Part []
A :lower Part

0 1 2 3 4 5 6
Decrease in Void Ratio (%)

Fig. 7 Relation between Decrease of Void Ratios after
Wheel Tracking Test and Total Rutting Depth
(test temp.: 60°C)
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Numbers in parentheses indicate lapped time from the start
of test.

Fig. 8 Deformation Process of Mixture at Wheel Tracking
Test (test temp.: 60°C)
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Effects of Rolling Conditions on Void Ratio and Strength of Asphaltic Mixture
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This paper describes the influence of temperature, of
quality, and of uneveness of the base course for void
ratios and vertical distributions of asphaltic mixture at
rolling of asphaltic mixtures in cold season and under
cold cutting pavement. This paper also describes the
influence of the vertical distributions for rutting after
service.

The following conclusions were obtained:

The void ratios of the lower parts of asphaltic mixtures
were observed to increase with decreasing temperature of
the base course in cold season. The observed phenome-
non was particularly conspicuous for the base course of

Keywords

high thermal conductance.

The void ratios of asphaltic mixtures increased when
the surface of the base course became rough due to cold
cutting.

Rutting of asphaltic mixtures under high tempera-
tures resulted in two forms, consolidation and plastic
deformation. The former depends on the void ratio of
the upper part of the asphaltic mixture and the latter
depended on the void ratio of its lower part. Thus, it
could be assumed that deformation of asphaltic
pavement depended upon the vertical ununiformity of
these void ratios.

Asphalt, Void ratio, Rolling, Rutting, Construction, Cold season
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