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Table 1 Specifications of Sensor
Quality of sheath Copper
Diameter of sheath [mm] 3 (dia.)
Length [mm] 300
Sensitivity [L-V-N"'-m? 1
Range of temp. [C] —70-100
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Table 2 Gradation of Mixture

Sieve size [mm] Weight percent yield [%]

4.75 100
2.36 85.6
0.6 549
0.3 30.9
0.15 8.8
0.075 49
Asphalt content [%] 6.8

(Asphaltic Mixture) iD

(Bottom} of Frame)

D: Diameter of dynamic sensor.

Fig. 1 Setting of Sensors
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Wheel Load Distribution
(=5. 2~6.9 MPa)
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k

E: Elastic modulus, v: Poisson’s raito. FEM indicates elastic
and viscoelastic analysis using finite element method.

Fig. 2 Analytic Model of FEM
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Sensor 1 Tracking Speed: 42pass/min. Test Temp.: 25°C Wheel Load
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Cycles of Wheel Tracking

Fig. 3 Voltage of Sensor under Various Wheel Loads (at Calibration)
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Wheel Load Ratio

Wheel load ratios with reference to 412 (N). Peak voltage ratios
with reference to maximum peak voltage of wheel load 412 (N).

Fig. 4 Relationships between Wheel Load Ratio and Peak
Voltage Ratio of Sensors (at Calibration)
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Peak voltage ratios with reference to maximum peak voltage of
tracking speed (42 pass/min).

Fig. 5 Relationships between Tracking Speed and Peak
Voltage Ratio of Sensors (at Calibration)
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I Wheel Load: 412 N
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Vertical stress ratios were estimated at maximum peak voltage
of sensors and FEM. FEM indicates elastic and viscoelastic
analysis using finite element method. Vertical stress ratios with
reference to vertical stress just under wheel load.

Fig. 6 Distributions of Vertical Stress Ratio at Bottom of
Specimen
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Wheel Load Ratio

Wheel load ratios with reference to 412 (N). Vertical stress
ratios were estimated at maximum peak voltage of sensor and
FEM. FEM indicates elastic and viscoelastic analysis using
finite element method.

Fig. 7 Relationships between Wheel Load Ratio and Vertical
Stress Ratio at Bottom of Specimen on each Position
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Vertical stress ratios were estimated by maximum peak voltage
of sensor. Vertical stress ratios referred to vertical stress just
under wheel load, at 25C.

Fig. 8 Distributions of Vertical Stress Ratio at Bottom of
Specimen at Various Test Temperatures
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Analysis of Load Distribution in Asphaltic Mixture Using Dynamic Sensor
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This paper describes the effects of wheel load and tempera-
ture of asphaltic mixture on properties of load distributing
characteristics, estimated from relative distributions of verti-
cal stress at bottom of asphaltic mixture and analyzed on
basis of wheel tracking test using a dynamic sensor.

Such relative distributions of vertical stress and the effects
were compared with those computed by elastic and viscoelas-
tic FEM. By using the same method of analysis, relation

Keywords

between depth of rutting and relative distribution of vertical
stress at bottom of asphaltic mixture, was also investigated.

The conclusions obtained follows:

Load distribution by wheel tracking tests were broader than
those by FEM. Changes of temperature of asphaltic mixture
affected remarkably the load distribution but changes of load
had hardly any affects.

Asphalt, Asphaltic mixture, Dynamic sensor, Load distribution, Stress analysis, Finite element method
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