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7. Conclusions

In the process of water seepage in non-cracked concrete, the
Non-Darcy model was followed and the starting pressure gradient
provided a balance depth in the process of the water permeation.
Because of the existence of this starting pressure, common con-
crete without penetration crack demonstrated a satisfied water-
proofing capacity.

The water seepage in concrete before ultimate tensile stress
was also following the nonlinear Darcy Law. Tensile stress could
change the starting pressure gradient (k) of concrete. With the in-
crease of tension, the k decreased. So tensile stress was an impor-
tant element would be considered in the design of water-proofing
concrete.

Comparatively, the water flow in concrete cracks follows linear
Darcy Law even though the crack width is as small as 0.1 mm. So,
through crack is not allowed for waterproofing concrete.

For the real cracks in the concrete, two parameters s (tortuosity
of cracks) and m (toughness of cracks) were considered. And the
modified Navier–Stokes Equation could describe the seepage law
in real concrete cracks well. The value of m in the real concrete
cracks was less than 1.15 according to the experimental results.
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