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Abstract

This chapter displays an example of application of the ANN in civil engineering.
Concretely, it is applied to the prediction of the consistency of the fresh concrete
through the results that slump test provides, a simple approach to the rheological
behaviour of the mixtures. Fromthe previously donetests, an artificial neural network
trained by means of genetic algorithms adjusts to the situation, and has the variable
value of the cone as an output, and as an input, diverse variables related to the
composition of each type of concrete. Thefinal discussion isbased on the quality of the
results and its possible application.
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| ntroduction

Concreteisoneof theconstruction materialsthat iscurrently most used, sinceit provides
ahigh compressivestrength (similar toarock) and canto be adaptedinto different shapes
duringitsproduction. Itismade of amixture of water, cement, fineaggregate (sand, 0to
4 mm), and coarse aggregates (6 to 12 mm and 12 to 25 mm), and, in some cases, other
mineral admixtures (additions) or chemical admixtures (additives) with different func-
tions.

Concrete Rheology and Workability

Themain properties of the concrete are determined in two different stages, thefirst one
being manufactured, in which the material is in a fresh state, and the second stage
correspondingtoitshard state. Inthefirst stage, theconcreteappearslikeafluid material
and can be adapted to any shape. This property is associated to its workability. Its
measurement is necessary because the capacity of the concrete to be adapted into
another shapewill depend onit. A suitable workability also allowsfor the possibility to
compact the concrete that isrequired to evacuate the air content that isincorporated in
the processes of production and placement.

The workability (also the facility of placing, docility, or consistency) depends on the
rheological properties of the fluid, which are usually associated to a Bingham model
(Tattersall, 1991) and must be determined to ensure that the concrete will be ableto be
placed. According tothistheory, thefresh concrete can be described by two fundamental
parameters: its plastic viscosity (the excess of the shear stress over the yield stress
divided by the shear rate) and itsyield stress (acritical shear stressto apoint that once
theyieldstressisexceeded aviscoplastic material flowslikealiquid). Most of thewidely
used tests are unsatisfactory in that they measure only one parameter, which does not
fully characterize the concrete rheology. Figure 1 shows how two concretes could have
oneidentical parameter and avery different second parameter. These concretes may be
very different in their flow behaviours. Therefore, it isimportant to use atest that will
describe the concrete behaviour, by measuring at least both factors.

Figure 1. Bingham model for two concrete mixtures of different behaviour
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