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FATIGUE FAILURE CHARACTERISTICS OF ASPHALT MIXES
AT LOW STIFFNESS MODULUS

L = e

S M ALl B R

By Kenji HIMENO, Takashi WATANABE and Teruhiko MARUYAMA

A new fatigue failure criterion of asphalt mixes which is applicable even at low

stiffness modulus under high temperature or low loading speed is proposed. It is found

that the dissipated energy per cycle per unit volume in asphalt mix at the instant of

fatigue failure can be a rational failure criterion. Then the fatigue failure envelope

based on experimental results at high and medium stiffness modulus is adjusted at the

low stiffness region. And also it is found that the fatigue damages of asphalt pavement

can be neglected under high temperature or low vehicle speed. The validity of the new

criterion is verified by comparing with other proposed failure criteria and some field

data obtained by public road administrators,
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Table 1 Physical Properties of the Materials,
(1) Binder Properties
Penetration (@25°C) : 77 (1/10 mm)
Softening Point : 49.0 (°C)
PI : -0.4
Specific Gravity H 1.020

(2) Mix Properties

Degree of Compaction: 100.1 %
Asphalt Content H 5.9 % {Dense)
5.3 % {Coarse)

2.464 g/cm® (Dense)
2.446 g/cm?® (Coarse)

Maximum Theoretical :
Density
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Fig.1 Schematic Illustration of Experiments.
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Table2 Table of Constants appeared in Eqs. (11) and (12).

Dense Graded (13) Coarse Graded {20)

a, -40.043 -49.781
a, 9.209 11.308
ay -0.518 -0.631
ay 149000 204000
ag -0.419 -0.466
ag 0.980 0.949
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Fig. 11 Comparison of Predicted and Measured Number of

Load Applications to Failure (Dense Graded (13)).
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Table 3 MMAT and Monthly Representative Pavement Tem peratures,

Mean Monthly Temp. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
i Ambient Air 3.5 4.0 7.2 13.17 18.0 21.8 26.1 27.3 23.2 16.7 11.1 6.0
Surface Course 4.5 5.5 10.8 19.9 27.8 34.0 41.0 43.0 36.2 25.6 16.9 8.9
1 Binder Course 4.5 5.5 .8 19.9 26.9 32.4 38.6 40.2 34.4 24.9 16.9 8.9
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