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Dynamic numerical method of pore water pressure and
its influence parameters for asphalt pavement
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(1. School of Civil and Hydraulic Engineering, Dalian University of Technology, Dalian 116023, China;

2. School of Science and Engineering on Communication, Harbin Institute of Technology, Harbin 150090, China)

Abstract: In order to analyze dynamical response of pore water pressure in asphalt concrete pavement under the cyclical
vehicle load, a dynamic finite element method (FEM) was derived by Galerkin weighted residual method based on Biot’s
consolidation theory and viscoelastic incremental constitutive equations, whose variable parameter was given including
displacement as well as water pressure. Furthermore, an instance of double disk load model was adopted to numerate the
spatial and time distribution of pore water pressure. As a result, effective stress and pore water pressure show the same
waveform as the cyclical load, except their different peak values and lagged phases in different locations. So, it can be
proved with these results that permeability coefficient and loading speed are two key parameters to influence the maximal
pore water pressure, and they all work with the rule of negative exponent.
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Table 1 Peak values of pore water pressure with different

permeability coefficients and loading speeds kPa
BiE R Ff 383N £y/s
(cm's ™) 0.005 0.01 0.1 1
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0.001 231.220  160.550 31.688 3.521 90
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Fig.3 Peak value curves of pore water pressure
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Fig.5 Contour of pore water pressure & quiver of water
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