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Study on pore water pressure of asphalt concrete pavement with
different cracks

YU Yizhou
(School of Naval Architecture, Ocean & Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Based on Biot consolidation theory, fluid flow through fractures and fluid-solid coupling
theories, a three-dimension model of concrete pavement is established in COMSOL Mutiphysics
software to study variation of the pore water pressure through fractures and whether it can exert bad
effects on the pavement under the vehicle loads condition. The displacement of pavement, variation
trend and dissipating regular of pore water pressure are compared while vehicle passed the reference
line of the road under four different pavement conditions, including non-crack, horizonal crack,
perpendicular crack and cross crack. The results of numerical analysis show that perpendicular crack
has a positive effect on the dissipation of pore water pressure compared to the horizonal one. Pore water
pressure reaches peak on the pavement full of horizonal and cross cracks, which damage the road itself
to some extent. Fractures have no significant effects on the displacement of the pavement.
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Fig.1 Simplified model of concrete pavement
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Tab. 1 Table of parameters of each layer in concrete pavement

PERE RIS E B (kgm?) Rt BEREE/MPa LB LR A BiERE/(msT)
HE 2500 0.25 1 000 0.05 1 1.5x10*
A& 2200 0.3 1500 0.05 1 1.5%x10°%
HE 1980 0.35 750 0.05 1 1.5%x10%
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Tab. 2 Table of parameters of lower soil layer under concrete pavement

=M BIEFRK (msh) B ((kgm?) HEL/N=4 LB PG E /MPa EEBLIE 25 7 8

A 1.5%x10° 2500 0.25 0.2 1 000 1

x3 HERRTIBRERESH

Tab. 3 Table of crack parameters of concrete pavement

2R B ((kgm?) JAkatl ALBREE  BICKEORE MPa LIRS R 8 BB RS (s KR /kPa N EERE F /deg

BUE 1600 0.4 0.08 42 1 0.02 25 20

R4 RESEWETHNXF

Tab. 4 Table of relationship between wheel pressure and vehicle load

& p/MPa 0.7 0.8 0.9 1.0

Th# /kN 100 122.8 147.2 173.1
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Fig.3 Reference points and reference lines in model
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Fig.4 Pore moisture pressure at reference points
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Fig.5 Pore moisture pressure on the track (no cracks)
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Fig. 6 Pore moisture pressure on the track (longitude cracks)
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Fig. 7 Pore moisture pressure on the track (transverse cracks)
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Fig.8 Pore moisture pressure on the track (cross cracks)
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