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DEVELOPEMENT OF A FATIGUE LIFE PREDICTION SYSTEM FOR ASPHALT PAVEMENTS

B ' er - U

By Kenji HIMENO, Takashi WATANABE and Teruhiko MARUYAMA

A new framework for the prediction of fatigue failure life of asphalt pavements was
presented. The new fatigue failure criterion based on energy dissipation theory, which
was verified to be valid for wide range of mix stiffness modulus, was combined with the
theoretical temperature estimation method. Traffic and environmental effects were in-
corporated into the new prediction system as probabilistic variables. In this system, the
fatigue failure is assumed to take place at both top and bottom surfaces of the mix slab,
With the method, an attempt was made to predict the fatigue failure lives for some

routes of national highways in Japan, showing reasonable agreement between the predic-

tions and the observations.
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Fig.1 The Map of the Sites for the Computational Simulation of Fatigue Failure Estimation of Asphalt Pavements,

Table 1 List of the Sites for the Computational Simulation of Fatigue Failure Estimation of Asphalt Pavements.

No., Name of Site Longitude Latitude PWRI code*‘l AMEDAS code*2

* *

(x)"3 (s)™
1 Wakkanai 141°40" 45°25" 1111 1120 11 16
2 Akita 140°05" 39°40" 2308 2305 32 401
3 Watari 140°50° 38°00"' 2401 2402 34 471
4 Koga 139°45" 36°10"' 3503 3503 40 221
5 Nakatsugawa 137°30' 35°30"' 5308 5304 52 561
6 Nakajo 139°25" 38°05"' 4101 4101 54 181
7 Itoigawa 137°50"' 37°02' 4103 4103 54 711
8 Toyama 137°15" 36°40"' 4207 4208 55 101
9 Imazu 136°05"' 35°25' 6414 6416 60 51
10 Torahime 136°15" 35°25' 6405 6405 60 61
11 Akashi 134°50"' 34°40' 6204 6203 63 501
12 Nara 135°50" 34°40° 6307 6307 64 36
13 Fukuyama 133°20' 34°30"' 7224 7110 67 401
14 Munakata 130°35° 33°48' 9101 9101 82 46
15 Nagasaki 129°53" 32°45" 9418 9418 84 496
*1) PWRI : Public Works Research Institute (Doboku Kenkyu-Sho)

*2) AMEDAS: Automated Meteorological Data Acquisition System

*3) (K)
*4) (s)

: Investigation of Surface Course (Kijun Chosa)
¢ Investigation of Vehicle Load (Shaju Chosa)
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Fig.2 An Example of Hourly Change of Wheel Load Distribu-
tion (Fukuyama, July, 1979).
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Fig.5 Flow Chart for Estimating Fatigue Damage of Asphalt Pavement.
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