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Abstract. The Mechanistic-Empirical Pavement Design Guide (MEPDG) has been 
incorporated in proprietary pavement design software, known as AASHTOWare 
Pavement ME Design (PMED), which uses general characteristics, asphalt concrete 
(AC) layer property, unbound granular (UG) layer property, climate condition, and 
traffic condition as input data to predict the pavement performance after a period of 
time. This research examines the applicability of performance models embedded in 
the PMED software for new flexible pavements in Hokkaido, Japan, based on eight 
AC pavement projects performance data and a series of laboratory test of material 
properties.  
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1. Introduction 

American Association of Highway and Transportation Officials (AASHTO) developed 
Mechanistic-Empirical Pavement Design Guide (MEPDG) [1] for new and reconstructed 
pavements. The MEPDG has been incorporated in proprietary pavement design software, 
known as AASHTOWare Pavement ME Design (PMED), which uses general 
characteristics, asphalt concrete (AC) layer property, unbound granular (UG) layer 
property, climate condition, and traffic condition as input data to predict the pavement 
performance after a period of time. The performance models used in PMED software is 
calibrated based on Long Term Pavement Performance data from the US and Canada. One 
of the prerequisites for applying the PMED software to routine design in regions other than 
the US and Canada is calibrating and validating these performance models [2]. 

This research examines the applicability of performance models embedded in the PMED 
software for new flexible pavements in Hokkaido, Japan, based on eight AC pavement 
projects performance data and a series of laboratory test of material properties. Besides, local 
calibrated MEPDG approach is used to discuss the performance of Japanese pavement design 
guide, which is based on Asphalt Institute (AI) fatigue model [3]. 
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2. Methodology 

Civil Engineering Research Institute for Cold Region (CERI) [3] constructed eight 
testing highways that have various pavement structures with different layer thickness and 
material types for asphalt mixture and unbound granular layers. In this study, these data 
are used in PMED software to build pavement structure models. Since some input 
parameters of asphalt mixture and unbound granular layers for the projects used in the 
PMED software are not measured, the dynamic modulus and resilient modulus are 
estimated through physical material properties like binder grade, aggregate gradation, 
and others. Traffic conditions like traffic volume and speed are extracted by CERI. Input 
climate data like temperature, precipitation, and humidity are obtained through the 
Automated Meteorological Data Acquisition System (AMeDAS) in Japan. By using 
these data in the MEPDG approach, predicted rut depth is compared with the long-term 
performance observation of permanent deformation to check the applicability. 

3. Results 

Figure 1 illustrates that predicted rut depth through global calibrated MEPDG approach 
obviously lower than measured data. A possible reason is the inaccuracy of estimated local 
material properties like dynamic modulus and resilient modulus. To eliminate such local 
bias in the rutting model, the software was run to adjust the local coefficients. The 
combination of global and local coefficients that resulted in the smallest sum of square of 
error between measured and predicted rut depth was finally selected for the rutting model. 
Consequently, as shown in Figure 1, local calibrated model predicts rut depth precisely. 
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Figure 1. Measured versus predicted rut depths.           Figure 2. Measured versus predicted Nfs. 

 
As shown in Figure 2, predicted failure loading numbers through Japanese design guide 

(AI model) are much larger than measured results. It is necessary to modify this equation 
based on local calibrated MEPDG model. Shown in Eq. (1), AI model predicts the allowable 
loading number under 49kN wheel loads when rut depth achieved 15mm.  
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where, Nfs is allowable loading number under 49kN wheel loads; εz is elastic strain at the top 
of subgrade layer; local calibration parameters βs1 and βs2 are 2134 and 0.819, respectively. 
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On the other hand, the rutting model used in MEPDG approach (Eq. (2)) can predict the 
allowable loading number, N, when δa(N) is set as 15mm. 
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    (2) 

where δa(N) is permanent deformation; N is loading number; ε0, β, and ρ are material 
properties; εr is resilient strain imposed in laboratory test to obtain material properties ε0, 
β, and ρ; εv is average vertical resilient strain in the layer; h is thickness of the layer; k1 
is global calibration coefficient; βl1 is local calibration coefficient. 

Ratio between N in Eq. (2) and Nfs in Eq. (1) could be used to modify AI model. As 
a result, modified Eq. (1) shows good applicability when predicting allowable loading 
number as illustrated in Figure 2. 
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