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Shakedown analysis of pavement structures based on lower bound theorem
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Abstract: Present design method based on the elastic theory and experience is unreasonable while used to evaluate the safety of
pavement structure. Shakedown theory can provide theoretical basis for bearing capacity analysis of pavements under complex
loading. Based on the lower bound theorem of shakedown, a method for shakedown analysis of pavements has been presented. By
applying the shakedown analysis of pavement, influence of load distribution, structural configuration, material properties of
pavements on shakedown bearing limit are obtained. The analytical results show that the proposed method is valid for analyzing the
pavement structure. Therefore, shakedown theorem can provide a useful tool for analysis and design of pavements.
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Fig.1 Simplified computation model of pavement
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Fig.3 Loading path for two-dimensional load space
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Table 1 Calculation parameters of the four conditions

1/ ) P2/ ) vi Vs ci/c E\/E, hla bla u
T4t 1 40 0 0.3 0.4 5 5 1 0.5 B FME
T4 2 30 0 0.3 0.3 5 5 AN RME 0.5 0.4
T3 30 0 0.3 0.3 5 5 1 AN RME 0.4
T4 4 HOR [FE 0 0.3 0.3 5 5 1 0.5 0.4
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Fig.4 Influence of surface friction on shakedown limit
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Fig.5 Influence of layer thickness on shakedown limit
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Fig.6 Influence of trapezoidal on shakedown limit
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