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Analysis on Dynamic Strain Characteristics and
Fatigue Life for Typical Asphalt Pavement

XIAO Chuan'?*, Al Changfa®

(1. Department of Civil Engineering, Sichuan College of Architecture Technology, Deyang 618000, China;
2. Key Laboratory of Highway Engineering of Sichuan Province, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The three-dimensional finite element analysis on the asphalt pavement with semi-rigid base (S1),
the inverted asphalt pavement structure (S2), and the compound asphalt pavement (S3) were carried out to
study the spatial distribution characteristics of dynamic strain at the bottom of asphalt surface layer, and the
influence of vehicle load parameters on dynamic strain. According to the fatigue prediction equations, the com-
parison of fatigue life for different types of pavement based on strain response was presented. The results show
that the strain response caused by traffic load at the bottom of the surface layer is mainly concentrated in the
wheel printing area. The most unfavorable position of the tensile strain at the bottom of the surface layer lo-
cates in the center of the wheel load. The strain response under dynamic load is less than that the static one.
The strain difference between the dynamic and static loads is significant in S2. With the increase of axle load,
the strain at the bottom of the surface layer increases; with the increase of driving speed, the strain decreases
generally; with the increase of axle load, the fatigue life of asphalt layer decreases sharply. On condition of

traffic safety, high speed extends the service life of asphalt pavement. The surface layer fatigue life of the 3
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vement is sorted: S1>S3>S2.
Keywords: asphalt pavement; dynamic strain; shaft mass; conversion factor; fatigue life; three-dimensional

finite element analysis
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Tab.1 Calculation parameters in pavement model

A g ) =LA h/cm w2 E/MPa v o/kg e m?

L)z 4 SMA-13 2 000 11 000 0.25 2 400

1 mz  hHEZ 6 AC-20 1 800 14 000 0.25 2 400
FTHEZ 8 AC-25 1 500 13 000 0.25 2 400

KT E WA 3 500 15 000 0.20 2 200

) S )7 20 KA 250 350 0.35 2 000
MEREWL 1 200 10 000 0.25 2 400

i 2 30 KR E AT 3200 13 000 0.20 2 100

3 iz 25 60 + 3% 50 100 0.35 1 800
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Fig. 7 Influence of load parameters on dynamic strain
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Tab. 2 Correlation analysis results between load parameters and dynamic strain
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Tab.3 Conversion factor of shaft mass

P/kN

GlLES 30 60 140 180 220 260 FHE
S1 0.813 0.897 0.512 0.521 0.548 0.561 0.642
S2 0. 807 0.897 0. 351 0.353 0. 384 0. 391 0.531
S3 0.816 0.932 0.423 0.452 0. 460 0. 484 0.595
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Tab. 4 Conversion factor of speed

V/km e« h!
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S1 —0. 140 —0.098 —0.082 —0.139 —0.146 —0.121
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