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Abstract: In order to study the reasonable design method of pavement structure with joints, depend on the
Hefei — Nanjing expressway extension project, faticue damage property of asphalt pavement with joints is
analysed. Based on the distribution regularity of equivalent rebound modulus on both sides of a base juncture
and the damage evolution equation of bituminous mixture in stress variable, through the damage state of
asphalt pavement on joint region, the effects of different structural parameters and axle load levels on the
asphalt pavement life are analyzed. With the accumulation of axle load times, road exhibits a tendency of
accelerated failure. The difference of equivalent rebound modulus between both sides of a base juncture is the
key factor of the fatigue life of asphalt layers in joint region, while the thickness increment of asphalt
pavement on a joint region has a unconspicuous effect to delay reflection crack. The result shows that (1) the
study of fatigue damage on the joint region can guide the optimization design of pavement structure; (2) for
the parameters of the equivalent axle load and the tensile strength structural coefficient provided in
Specifications for Design of Highway Asphalt Pavement ( JTG D50—2006 ), the study can revise these
parameters under continuation condition.
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Fig. 1 Design conditions of joint pavement structure in

widening engineering (unit: m)
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Fig.2 Computation model of life of asphalt pavement on a joint
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Fig. 3 Distribution of equivalent rebound modulus on

both sides of a base joint
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Tab.1 Parameters selection and computational
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Fig .4 Evolution of stress intensity factor of singularities in
different parameter combinations
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Fig. 5 Influences of different parameters on fatigue life
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Tab.2 Computational results of different tire grounding pressures
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Fig. 6 Influences of different tire grounding pressures on

fatigue life
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Fig.7 Comparison of N values between damage
equivalence and standard recommendation
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