BLEEDING OF CONCRETE
SUMMARY : 

The bleeding of concrete is an upward displacement of water which leads to the appearance of a layer of clear water at its top surface. A severe bleeding may impair the final quality of fresh concrete (pumpability, differential settling, self-curing, short term bearing capacity …) as for the hardened concrete (strength, durability, aesthetics of the concrete surface).

The aim of this work is to understand the phenomenon and to propose a mathematical model, linking bleeding properties with concrete mix-design. We also studied the effect of external parameters like scale effect, temperature and mixing energy. A new experimental method for bleeding measurement was proposed for these studies. This method consists in making tracks on the top layer of the concrete sample and sucking the water from these tracks. 

Bleeding seems to originate in the self-weight consolidation of the granular skeleton. On the basis of TOORMAN’s model, we took into account the decrease of the granular compressibility against time. This new model allows us to predict correctly the scale effect we experimentally observed on bleeding capacity. On the other hand, we designed a special odometer to study the compressibility of the granular skeleton. This odometer allows us to measure the permeability of the concrete under stress.

We did not observe a scale effect on the initial bleeding rate except in the case of channelling. The KOZENY-CARMAN’s model was adapted to concrete. This new model was tested with 53 different mix-compositions of concrete, mortar and slurries. This model can be an interesting tool for the sake of good quality mixes.
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