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AN EXTENDED FATIGUE FAILURE CRITERION FOR ASPHALT MIXES

I R PV IR © ST T -
By Kenji HIMENO, Takashi WATANABE and Teruhiko MARUYAMA

The fatigue failure criterion for asphalt mix based on the energy dissipation theory
was presented and it was extended to cover wide range of mix stiffness modulus. A spe-

cial emphasis was placed on the low stiffness range in an attempt to establish a reason-
able criterion which is also valid for the top surface of mix slab. By laboratory wheel
tracking fatigue tests, it was found that fatigue cracks can take place at both surfaces
of the slabs, and that the predicted fatigue lives by the new criterion correspond well

with the structural failure points in both cases.
asphalt pavement, fatigue life, longitudinal surface crack, fatigue failure
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Fig.1 Test Equipment for Measuring Phase Angle of Asphalt
Mixes at Low Stiffness Modulus.
G 0.4m T T T ¥
ﬂ Dense Graded Mix (13)
= Straight Asphalt 60/80 (OAC)
0.3} o . 1
— A
g ]
g 0.2nfF %]
¢ ’ 4 5 Hz 2
© | * Q10 Hz \ i
g0o.r ¢ & by WTT )y
V)/ ‘b\é}kﬂ
0 ﬂ‘ 3 1 1
10! 102 103 10%
Mix Stiffness Modulus, S_. (MPa)
mix
Fig.2 Phase Angle versus Mix Stiffness Modulus (Dense

Graded (13), Straight Asphalt 60/80).

Table1 Properties of Binders Used for Laboratory Experiments,

Binder Type Straight - Straight Straight Modified Modified
* **

20/40 60/80 ~ 150/200 Type-3 Type-B

Pen. @ 25°C, 100g, 5s [0.7mm]) 32 77 188 48 54

Softening Point, R&B [°C] 62.0 49.0 40.0 60.0 58.0

Penetration Index +0.4 -0.4 -0.3 +0.9 +0.8
Mixing Temperature [°Cl ~155-168 145-150 145-150 © 182-188 162-168
Compaction Temperature [°C] 140-150 135-140 130-138 170-175 149-154
Specific Gravity (25°C/25°C) 1.020 1.020 1.020 1.024 1.019

* Modified by Copolymer of Ethylene

and Acetic Accid

** Modified by Denatured Polyolefine
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Fig.3 Stiffness Moduli of Mix and Bitumen (Dense Graded
(13), Straight Asphalt 60/80).
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