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Application of kinematic shakedown theorem in shakedown analysis
of pavement structures

ZHANG Ji-qing, WANG Duan-yi, WU Wen-liang, CHEN Qiang

(Institute of Civil Engineering and Transportation, South China University of Technology, 510640 Guangzhou,China)

Abstract; To accurately evaluate the bearing capacity of pavement structures, this paper proposed a upper
shakedown analysis method based on the kinematic shakedown theorem, then calculated and analyzed the de-
pendence of dimensionless upper shakedown load on the loading distribution, depth and angle of internal fric-
tion in the basecourse and ratio of elastic module in the basecourse and subgrade. Meanwhile the upper shake-
down load was compared with elastic limit, plastic limit and lower shakedown load. The results showed that
the upper shakedown load decreases with the increasing of a/r in a single-heel system, while increases in a
dual-wheel system. The upper shakedown load increases with the increasing of depth of basecourse/subgrade
interface and angle of internal friction in the basecourse, and the growth is slow as the value h/r (the ratio of
surface course thickness to load equivalent radius) is greater than 2. 5. The upper shakedown load decreases
with the increasing ratio of E/FE,, and the upper shakedown load is the maximum when E/FE;s 1. 0. The upper
shakedown load is greater than elastic limit and lower shakedown load, lesser than plastic limit. Our resear-
ches show that the shakedown limit based on the upper bound theorem can accurately represent the bearing ca-
pacity of pavement structures and could be a new reference to the analysis and design of pavement.
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