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Fig. 1 Distribution of pore pressure during steady seepage (unit; MPa)
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Coupling analysis model of concrete seepage and damage by
action of high pore water pressure

LIN Kai-sheng, LI Zong-li
(College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling 712100, China)

Abstract; High concrete dams and deep-lying tunnels, etc. withstand the action of high water pressure, so there
exists the effect of high penetration in the concrete interior, which inevitably develops into a more significant
seepage-damage coupling effect. The coupling analysis model on the seepage and damage of concrete by the action
of pore water pressure is built on the basis of the damage-developing equation of concrete’s permeability, which was
proposed by Picandet et al. , and on the concrete damaged plasticity model. Taking the unsteady seepage flow of
pores in concrete dam as an example, the seepage-damage analysis is made according to the coupling and
uncoupled model respectively, and the comparison of the pore water pressure and the damage value between
different ways is carried out. The results show that with the pore water pressure’s increase, the damage value
increases gradually, whose changing patterns are basically correspondent to the changes of pore water pressure.
Seepage-damage coupling effects of concrete by the action of the high pore water pressure are obvious, so the
characteristics of force and deformation of concrete by the action of high pore water pressure can be better reflected

by use of the seepage-damage coupling analysis model.

Key words: concrete; high pore water pressure; coupling; damaged plasticity model



